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Abstract

Recently the Korean court accepts two typies of fisheries damages caused by oil pollution.. One is the
direct loss of fisheries production originated from pollution of oil spillover. The other is the indirect loss of
fisheries production originated from governmental measure of restricting fishing activities because of safety
of marine product of oil spillover areas.

The paper tries to suggest the appropriated measure of oil pollution damages of hanging and floating
netcage aquaculture fisheries using the court judgement for resonsibility restriction on Herbei Spirit Case.
The paper tries to compare the damge estimation method of floating netcage aquaculture fisheries with that

of natural aquaculture fisheries using conventional theory of the population biology of living resources
charaterized with age distribuution.

Key words : Direct loss of fisheries production, Indirect loss of fisheries production, Hanging and floating

netcage aquaculture fisheries, Population biology
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Table 1. The population structure of the Pacific oyster, Crassostrea gigas, in the hanging culturing beds under the normal
environment without oil pollution

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

0 PgOOZ Pg(]()} Pgnm PgOOS PZ’OOG P2007 PgOOS Pgno«) P’ZO] 0 PZ’OI 1 Pgmz Pg(}l} Pgnm P’ZO] 5 PZ’OI 6 P2017

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 PZO(]I P2002 P2003 P2004 P2005 P2006 P2007 PZOOS P2009 PZOIO PZOll P2012 P2013 P2014 P2015 P2016

1. Py is the population size in number of year class y at age a. For example, Paos denotes the population size of age 1 which was
born in the year of 2006.

2. Only two age classes of 0 and 1 were tabulated. It is because that in the oil-polluted region the culturing oysters were
harvested all at age 1 during the winter season.

3. The yellow-colored populations indicate ones which were damaged by oil pollution in 2007.

7187



5.9 ) 8wl ol A S14)

XE

sulo] Am el E5 4 7HE) 4] o4l of gl o] 7B H = AL ALl

Table 2. The population structure of the abalone,
normal environment without oil pollution

Haliotis discus hannai, in the floating netcage culturing beds under the

ear
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
age
1 PIZOOI P2002 P2003 P2004 PI2005 P]2006 P2007 P2008 P2009 PZOIO P2011 P2012 P2013 P2014 P2015 P2016
2 P%om PZ(]O] PZOOZ P2003 P§004 P%OOS P2006 P2007 PZOOX P§009 PzOlO PZ(]I] PZOIZ P20]3 P%OM PzOlS
3 Piogo | Paooo | Paoor | Paonz | Pooos | Paoos | Ploos | Paoos | Pooor | Paoos | Paoos | Paoro | Paont | Poorz | Paors | Plors
4 P?‘J98 P419‘)‘J P42000 P4200[ P;OUZ P%OO} P;004 P;OOS P42006 P%O(ﬁ P%OOS P;OOQ P;OIO P%Oll P%OIZ P;OB

1. P is the population size in number of year class y at age a. For example, P3y,, denotes the population size of age 3 which was
born in the year of 2004.

2. Only four age classes of from 1 to four were tabulated. It is because that in the oil-polluted region the culturing abalone were
spreaded at age 1 and harvested all at age 4.

3. The yellow-colored populations indicate ones which were damaged by oil pollution in 2007.
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Table 3. Comparison of parameters for measuring damage by oil pollution between the natural fishery and aquaculture fishery

items parameters natural fishery aquaculture fishery
recruitment - . opulation size in number spreaded
. R: recruits into the fishing grounds p P . P
mortality in the culturing grounds(¥,)
. age at recruiting into the fishing | age at spreading into the culturing
e grounds grounds
life cycle end of life span, when all surviving .
. age at havesting.
X fish die. Lo
parameters . x;— x,=culturing life span
- — x,~fishable life span
of biology
mortality M : instantaneous natural mortality instantaneous natural mortality
integration constant, defining age at | integration constant, defining age at
o which organism is of zero weight which organism is of zero weight
growth Wa - asymptotic weight asymptotic weight
k: instanteneous coefficient of growth | instanteneous coefficient of growth
age at which fish enter the exploited .
parameters age at first capture X g P age at havesting
of fishery phase each year
management fishing intensity F: instantaneous fishing mortality 3
. . . instantaneous mortality resulting | instantaneous mortality resulting
accident mortality o: . . . .
; from oil polution from oil poluttion
0
- . government restriction .. . . .
oil pollution T: restricion period restricion period
of fishery
3) 3 %] o] 22 7] 2 1= Beverton & Holt(1957)0] T7 8bv] ol Qo] Aol RE 2 1 2 3t sabu] 6 2
e A9,

7197



o
o
N

Y= FNWdt

_FR _M( — )W iw(l — o (FeMnk)(x ’x))
n ¢ e =X GCn:() F+M+l’lk ¢ o

M
(5 Qo=+1,Q/=—3,Q=+3, %= —1)

oF A o)L

Table 30] 4] ¢ 4= 14z whe} o] A el4 A&
gAML ol JA7t AE T2 BT 4 Y
Y A & 40] olF o Qo A BET} of
9I74o] kel o] thafo] Hick. wataw A EHA
54 W7} o] 91 2be] o] ¢4 Gk Al of ket of
A= Aojgth ol el g B42AL A (el
8oy, FRAEN S NERE o B A
v the- o] 4] el o3 ArEE e,

ol & (M J

3
Y=N, - e~ M= . I, .ZOQ" . gkt )
(5, Qo=+1, Q1= -3, Q=+3,Q=—1)

4 @ 299 4% FT7 L@
glol A A7 Bxita ol Ay e s A 7w
Q. BHA Y e AR S e B R
o % FA/NZ BUAY HERE X B},

3

W -ZOQ,, ce s =LA EA O] A 5S 7F
27182 A Q)= thea 22 1 4 32
2 HYE 4= 9t

Y=FH S| x FAA7 T s

X Y= 9] A5 3)

Z A (3)2 THYFu| S, FAAVHY) 2
I A EA Y A FS &l Haold
ST FUASS HA Fa ok Aot
2. RREMES| =

ool FF=E A= FA4HQ FAo Y
ZHgol = 7FA o] WErtofrld AR AFRE
k. AA, G2 75 - AHASARAR #=87]
7} ol = =2k-g oA 3o 2 4 EFolof o5
FA717e] AAE Aol & ol o Fof &
2H FFE R AAT AT A4 E 9
A A gzl 27HE Aot EE R 9

oy

714

o e E FHABL Aol kot 2w A
218 4= QAT o 7] A ALt uhe] o] 4.2 of
Aol w 4 Eoke meist ¢l 2 Bk,
A4k uhoh 2ol 5 2. @O HAHQ
ojq] Aol WASHE T 7k o) Waks ek
she g R gA el FRAzel Ty & g
o 4 ()l 9 A 5 ek

3
Y/ =N, Mo—v0 . =04 . 7 ‘EOQn . @ ke xetT)
=

4
(5 Qo=+1,Q/=—3,Q=+3, %=—1)

2L A @Ol M Ars TR A AT
Lrebd ot

ol el ekl = ool fRE LAEA o
A = o] - s3hg

A O R o R IHAS 7t Ak o] FS
A _Q_E [e)

>
~~
=
=2
>
&)
i
=
b9

SR A @oll A ARy a4
Ao AASH A S ot 47}
o 4 ()2 2 §5to]

oz Bge 2

ox

[

et
o & ox U o M ri

2o b Tl B

o o o ¥ &
N

0 2
i
o n

S|

o 2 18

~°
>
o

=

s

WE ok x o R
2o ro
N

L G N g e

~

N
~
S

A xol M FAE Tl e BEA A
[e]
=

Ny, A=A & A

¥ ol

il
alle
1o
>
e
1o
=
o

B.=N, X W,

A (5ol A el A= N
Wee S718te &, Nee AP =

|
DO
o
|



sjHo] A u B ES {70 ¢ 7 sfjul ol A

=

oW

=
o
=
oo
o
5
K
Lo

FTAH
1o
=
4>
©
__)&4
o to
N2

S
z o

ofX
el
ol
ol
ofy
oft
i)
ER)
o My
>
=

2 o ox & % B O o N

Ir

4>
> o
ofy
o
o

oF ¢

2
~

Dad
>
ol
[
ox
o

2
N
N
ox

fr
fo = mH »X

o8
oX
s B)
o
2 ox T o

BI= N 1 )
>,

i) 1o
Ly

> Lo M
o

& =

W

of

a

N
reomn ol
O
> i
ox

o Ht

%
J
—
2
pas
1
—
3

W el )—Bre(G’M)(\'n )

(6)

’ — M(XeT Xy
Y'=B=NW:=Ne " .

=B, M3 . pm0M

—O0At WreG(r X+T)

(M

ofr

>
~~

8ol A Sule vE Alostns nE
E S TAR st 78 4 gk,
3} ol R Z, B W AY BFaA
P2y, ol AM WAHEE F2)2 4
B, Vi thee] 4 (9)] oo st

2

hl

S
j=

Y=y x4 )

EE
© shu

2] (8)oll o8 G—Mo] L AW
(10) == 2] (1D)°] 9] 3l G2 M% of
ok L A 7 s ok

w2

st

A]
A

B 7hEel 4 o

FA o1 o] 3o Q=AY Aol

1 W.
G= P In W (10)
1 N,

M= — In N, 11
Gok MF o] 22 WA 78 A7 A
% % AR B ojRo] o5 ATk B
oF WP S A Fol B AR} Q)

FEIAZE7 S0 GE HA oA, FH
W ofu o ehu|grof] IRk A= TE Y pE AL
A 27}t HohdH ME WA 5 EE St

ojshel =4

FobA gl 7R A F Aol o] - o7 7}
4= d=dutrt g Skl Al d S st
L glo] AR QIR o8l -7 o] of 2] 7HA|
U= T ATk & Aot kA o] 55 ol g
2 a1 g SPEE e g g A
A2 A AsHE v 2o

S ZF(Dy)= TSk 71242 A (6)T 4] (7)
off ZAsto] v 4] (12)9F .

Dy=Y—-Y (12)

1) A 7] A o] A ¢
o] Lo Fsl= o] doF AL 3 & of A
7P e 54 F P9 B2 3

o] sl & g} Fo] LA foled e 24
Zhutol el sk o] 2314 7ol =& H L) 5
SA| AL oA o] 23 =2 AL B2
3 Fo) Fol mE 2 dH v gl ol %e

A< 7] 18] o el glo] AT A A Fo
Fol oo RRY §A2 §AA 7] ALY
At whek A o] g0 ¥'=00] B o
| Thg o) 43} o] A& Hrt,

Dy=nY—AY (&, n=

=

KR
=]

(<]

1,2,3) (13)

2] (13)9] A1 AY2= 2007 o] Z=3to] A] 2hE]of
AbaL 7} BFA L7 A A 7EA] 228kalk oF L 7}

o
=
T

7217



kol o] 2

9

AL A =
7]

L

R

be

FReG A

A

=
L

bt

o

L

s o] v glet o

[

b

Table 30| A & 4= 9) = =L}

)] 2 o] = of

2006

1

ofl &= 2007 F <% 0A < (Paoor) T 20061

4}

o} 183, n
= 1A Z(P

71
Al o] %

L

H

Fof

< o TR e XTI T S Mt T T O F
o = sl = NModo T g T © < Up T
o — o k_ ] N
i Wy 2 R T T fom e o o B ok .
4 L, e~ 3 % o o oMo o No SR T T
MR i N el A R L
= T = = == N ~ o T
E Ea G R L kX . 4
& T ﬂrﬂﬁoPOﬂ ﬁoc_.._odlﬂllwmo_nﬂrﬂougw mm.oﬂqm_x,mlovguuo%_uoi
E Pogpw 2 P T AWIRE o kT X Wy T
T : R EE TR s ap L PR pwEsT TR
o~ = ﬂLA N} L_L N - —
T ¥ BREx WaREwmALwT BVgponws IIH
o\_mﬂu _ W_E_H%ﬁor %ﬂrﬂ/w\ﬁroo_em.ﬁoﬂmo ATe#euEﬂﬂmﬂquﬁlﬁ_ﬂ
S T U e CHTBHD haor pEPT Ko mo Mo
/Du\ nArx_ /: N o0 ~ @\ o % o EA A_l Ba H_ol - ,mﬂﬂ o5 =z X° o_e =0 % ﬂ! =0 B o E._
i zfmo]ﬁmm Nﬁmf%ﬂwng%uﬁq@ TN R
S TR LMo o . = “.*me % _HQW ﬂN]L nE < W " H ool 00 o 4 [ g0 ME { 3o
B o= o o O H | N oF o —
=2 & ZXga & RemcgaEdT Fop &y P T F T Fp o
To 8 argT s Al lsia¥se @ﬂﬂ_w%o_eﬂ%ﬂ&%
~ ~ ol X T T J) T ™ omWp < ok
NS RN BT T W o I w OB " A
¥ N R o U,m:__uﬂux_‘ﬂq_ﬁ g ™ )
HE R kBT T U oF VT B ok = = 4 - =
LT s @ F T oo ﬂﬂ.}olﬂzﬁ_dov_xo%% 5 X F =
Mo To? - n — T S N o T N plt ol H it sl o
o & G RN o WM R R R R W m W g T
B oF To &R i B P s my ~ T oo .
o < W FXTES (MW TN OT T T g < e - 3
T REmWC D BT m e E S R oW T o Ee S
o B a@losﬂoﬂﬂﬁ AHTﬁOEﬂL_LQ&.M%H T ovd],_.w/\.,ﬂ.
W%ﬂmf nﬂdn,,momnﬁ Mo@%ﬂ%ﬂﬂ.ﬂ%o%ﬁﬁu a ﬂxxﬁ.ﬂmm
s R o o Ak Lmowmgy ~ ~ Tk = Mooy £
o LR s BTN NN T Emae._ S
T HmT® 3 X o oy %EATEHQGN%QQQ o) X %
SV o TOBAEL pE R TE P T e <&
IR A . S - 1) o8 X0 me oF K F
o= N cdomey D e HAsTE LTy T ST w
ﬂf_wxd‘o%mm%ﬂ Sl TP T TR T W BT gmr B o
R o5 o W ™ T - oor B oo 3 R g b 9T I ETN
o ! ¥ AR S R
wEPwERET R ARG g oinT T el A G S S SN
55 Lﬂ;\ = M Mﬂl n&-,w.# m.*l M W ™ g ©° Uﬁ X T ™ ol K 7 o w T W ok @ T X V;
TEAXTHATTE fepPrRefUre s Y & % 9
= I o WE TR FTFRW O ooy on

o} 4 (17)e] k.

[e)

=]

[e]

p—

3l =F(Dy)

G REEEL

7227

=

2]

S A
e}




sulo] Al E5 §70 AT sul Ao 4 43k4) R 7HE e 4] galolel o] el AL Al

Dy=0 (16) ME s LAY A2 A Rt W&ol

v.d B

BEo AAARA vith= =9 o 2l(5= )<t ﬁ%ﬂﬁ%ﬂﬁq%gq%ﬁia;%%ﬂ
o R AR AN TANE NE o) ¢ aerora oA Bolskal o B 8]
2 EAE fAEE Rano Agae L0
e s s ole A RS Ao T e
AT R RS ARAREET g - ol welge q4le] ofnl
fgaE gl s - Ag ey
AR A LA, AATEE Lk om o 19 mseol 4 44 Biol A
el Al g el e me LTS ST S D
mefol &astel el Aok, wel ma o UAS VRSSO T
= sepha agel 2 AR guea y 0Tt RS T
ol olapa ehe @ edlms Agac ey S0 T
FETE AT AN FHLAELTA TR gmegns wr Aznd) gzeie o
wE T ASH SO BT BRI n g molatt wol 48 gt 334 A
o gog wol gEat el wyaaA g oo LTS TSR B SRS
o 5o 49124 S ©wstol 2457 ol ol

Bunsw AU SLE ANGA VDAL g 14 3ol Ay A A WohE A
AEAEA AT TR I oo v a4 9 ARe A g0l
B el Aol A ank A B w9 s e g A8 e o
AES EARS oM un EASTAE gagwas Aun az 9 g
St el et g e gregeneg LT IR TR A ST
gael AgEe s Syl o gen 0T TEE S L AR
7 e BEol Agels w8 AATAN SIS AT E S
CE fEAFO] AATTAL BIE o m) ke, o ojsle 4 et
e AR B A S s e = ol amwA b A
S T I FETA ST ga gete) ogols Ao WK olde A
ol AR EA o el etk el g0 TR S AT TR
of olsolA o wel Aol el s T LT
A I ATANT A TATRE N o pgsiae) B A ARE 28
dolgelole actolga aaolgol zarey 1TSS 0T SIS S BT
380l glol olel apgrtn Aol oty o UL SSE AT ST BT
Slde dr el me gy sRa e 0 TR e L
FEUUTL A GO AAUA BN ool qia g Aedora o) 490t ol
o AR 2t AN ARA e 2 TR S T

7237



o
o
N

REFERENCES

Beverton, R. J. H. and S. J. Holt (1957), On the dynamics
of exploited fish populations. Fishery Investigations,
1L, p.19.

Fisheries Science Institute, Kunsan National University
(1993), Report on Fisheries Damages caused by
Development of New Harbor at Kunsan-Janghang.

Institute of Fisheries Science, Pukyong National
University (2004), Report on Fisheries Damages
Caused by Development of Harbor at Daesan Area.

Korea Ocean Research & Development Institute (2000),

Environmental Survey on Thermal Effect of

Boryeong Thermoelectric Power Plant.

Korea Rural Community Coporation (1986), Report on
Fisheries Damages Caused by Land Reclamation
Project at Shiwha Area.

Kyungil Appraisal Cooperation LTD. (1993), Report on
Fisheries Damages Caused by Land Reclamation
Project at Whaong Area.

Kyungil Appraisal Cooperation LTD. (1994), Report on
Fisheries Damages Caused by Development of New
Harbor at Pyeongtaek.

vl
™

714

Marine Development Research Center, Kunsan National
University (1992), Report on Fisheries Damages
caused by Agriclutural Development at Hongbo
Area.

Ocean Science Institute, National Fisheries University of
Busan (1992), Report on Fisheries Damages Caused
by Development of Harbor at Pyeongtaek Area.

Ocean Science Institute, National Fisheries University of
Busan (1995), Report on Fisheries Damages Caused
by Land Reclamation Project at Seokmun Area.

Ocean Science Institute, National Fisheries University of
Busan (1996), Report on Fisheries Damages Caused
by Land Reclamation Project at Shiwha Area.

Seosan District Court, (2013), Verification Report on Oil
Pollution Damages of Fisheries According to
Resonsibility Restriction Case of Herbei Spirit, 345
—383.

Kang, Y. J. and Kim, K. S. (2011), “A Study on the
Appropriate Estimation Method of Oil Pollution
Damage of Mariculture Fisheries,” The Journal of
Fisheries Business Administration, 42 (1), 22 —24.

,24,





