A & 2
2 vigolgdel A
A

71 H\k 2} L
R R
T

2006 2¥

e

r*o

O

-l>
an
)
1%
t

_III
Lo
o



A& @2 vtolde AHA

ZIWE A AL A= A



124 19¢

20054



A DSEACE  cov vttt sttt sttt e s st e e 1
T S PP 3
AR T HFH] s sttt ea s st ses 5
1. upgolel el MENA 7]uF AL Ta] ZR e, 5
2. F LT AFO]Q sttt s s 5
21. A = F Q9 TAF A E 5
1) ZAFR Q] D T AR AT B e s 5
2) F ZVHFE e 6
2.2, AFLAEPEFZE] B AJR] coveeererererererereeee 9
1) QIEITF AT cooveeressseeess s 9
) T i [ P RIS 13
3) O B TP A QU B woroeeessrenssieeiss s 14
A) FFQDTE ot 15
23 AFL T T et 15
1) MSYQ,}_ fMSY _il_?(é ........................................................................................... 15
2) AHAEZE D S FFPAI QT cooverrsrsremssinisssniisi s 17

3) A ETFA] J) T FoR ceeerrererre e 18



4) /\g%&}aa%qg%’t ...................................................................................... 19

2.4 AU 20 913F AFYZA] HFOF o 20
3. bS] HEE A% FAFE ZE A TP e oy
31, ALAE A EAX] 32A ILE DB e 22
32, AP T 7} I E L E] e 24
33, ZFYI RN TE 35 E 78 e 24
Zd TP e s 25
1. v}l el o] AEA 7]uF AL TE] A B e, 25
11 AS A oldel Fa AYPTT A 228 B AT 25
12 NAE ZFD T AL 2B o 27
2. B} R TP AF O] Q] wrvrerrrirrienieii ettt 29
21 AFYAEPTFZ] B AJ K] corveervrernereeee 29
1) QB TP AT cooveeseeeiis s 29
Th ST B A] et 29
U, ZET-ZE A @ S TEA] e 34
D) AR AR oeeesssoseesssss s 34
7F. AR (S) gg S AL A S (Z) ........................................................... 34
. A A S A S (M)} 22 7FO] AP A G2 (F)  cooveersssersssssssssennn 39
3) O BIZP AT QB oo 39
) FFQLEE oot 39



1) MSYQ,]_ frmsy ;':7(04 ........................................................................................... 44

2) AAAG AT D ] F A B o 44
3) M E-BFA F) 7] ZER ceeerrrrerre et 47
4) /kggt‘i}-@a%oig%]: ...................................................................................... 47
23 AUE] 20 93 AFYZA HFOE o 50
3. z}.%jv‘:}a]o]o‘gg] xgﬂ]ﬁ] ZIHE AT HFOE v 50
al 73— ..................................................................................................................... 54
Q9 <_>_"t ..................................................................................................................... 56
7‘}-/\].0 T e 57



A study on the ecosystem-based
resource management system of

self-regulatory community fisheries

Hee Won Park

Department of Fisheries Physics, Graduate School

Pukyong National University

Abstract

A self-regulatory community fisheries management program in
Korea is designed to enhance fisheries resources, to protect fishing
grounds of self-regulatory communities, and to manage their fisheries
resources by their own regulations and knowledge. This study analyzes
the status of present stock management systems of self-regulatory
community fisheries, and explored the applicable ecosystem-based
management plan based on the scientific investigation and analysis.

This study suggested objectives, indicators and reference points of the



ecosystem-based resource management system which are applicable to
self-regulatory community fisheries. The objectives of the management
system are to maintain sustainable fisheries production, to maintain
optimum fishing intensity, to reduce by-catch, to conserve spawning
ground and habitat, to maintain optimum habitat environment, to
increase/ maintain abundance of prey species, to increase/maintain
stock biomass, and to conduct stock enhancement on the basis of
scientific assessment. The improved methods for the assessment and
management are introduced by demonstrating a self-regulatory fishery
which targets on hen clam in Dong-ri fishing village in Busan. Finally,
we developed a user-friendly computer program which could be used
for fishermen to interactively conduct a simple stock assessment of
target species when information and data on the fishery and the stock

are limited.
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Fig. 1. Location of the Dong-ri self-regulatory community sampling site
of hen clam, Mactra chinensis in fishing ground from November

2004 to June 2005.



Phylum Mollusca AA s ET

Class Bivalvia o] ulf 5} 7+
Order Veneroida LR
Family Mactridae =

Scientific Name : Mactra chinensis

Common Name : Hen clam

Fig. 2. External feature and taxonomy of hen clam, Mactra chinensis.
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Table 1. Number of samples and range of shell height, shell length

and

total

weight

of hen

clam fished

in

the Dong-ri

self-regulatory community of Busan from Nowvember 2004 to

June 2005
_ _ Range of Range of Range of
Sampling Catch-in ) )
shell height shell length total weight
date -number
(mm) (mm) (9)
Nov. 2004 206 23.80~65.61 31.83~87.66 4.71~108.68
Feb. 2005 276 26.94~64.02 36.34~87.06 7.30~99.70
Jun. 2005 302 20.00~65.60 23.00~88.31 1.80~97.70
Total 784 20.00~65.61 23.00~88.31 1.80~108.68
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Fig. 3. Morphological image showing ring radius used for the age

determination of hen clam, Mactra chinensis.
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Table 2. Total catch and fishing effort in the Dong-ri self-regulatory

community of Busan from November 2004 to June 2005

Catch Fishing effort
Year
(mt) (Number of vessel)
2000 500 55
2001 421 53
2002 486 50
2003 588 52
2004 488 48
Mean 530 51.6
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Table 3. Scenarios for stock enhancement in the Dong-ri self-regulatory

community of Busan

Criterion Scenario Stock enhancement

Criterion 1 Not needed

Criterion 2 Scenario 1 Enhanced at (C - ABC) by Flioy
Scenario 2 Enhanced at (C - ABC) by £,
Scenario 3 Enhanced at (C - ABC) by £,
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Table 4. Input and output parameters using the stock assessment

program

Menu Input

Output

Population parameter Shell height(mm)

Stock assessment Density &

mean weight

Catch &
Number of vessel

Stock diagnosis Mean catch

Growth parameter

Survival rate (S),
Total mortality (2)

Instantaneous natural
mortality (M) &fishing
mortality (F)

Age at first capture (tc)

Biomass
MSY

Yield per recruitment

ABC

Current stock status of
target species
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Boat Community Aquaculture
fishery fishery fishery

Fishing ground Stock Production

management management management

|

® Cleaning community
fishing ground

® Regulation of
illegal fishery

l

® Control of fishing area,
fishing period and fishing gear

@ Restriction of fish size
® Releasing fry and juvenile

® Constructing seaweed bed

@ Restriction of pot and gillnet fishery
within community-based fishing ground

|

# Total allowable catch
{TAC) by empirical
decision

Fig. 4. The current self-regulatory fisheries management system in

Korea.
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Table 5. Ecosystem objectives, indicators and reference points for
self-regulatory management system
Objectives Indicators Reference points
1. Maintain sustainable TAC ABC
fisheries production
2. Maintain optimum Fishing mortality Fo1, Fxu

fishing intensity

3. Reduce by-catch

4. Conservation of
spawning ground &
habitat

5. Maintain optimum
habitat environment

6. Increase/maintain
abundance of prey
species

7. Increase/maintain
stock biomass

8. Optimum stock
enhancement

Diversity in Richness, Evenness

species abundance

Areas of disturbed
spawning ground &
habitat

% of each spawning
ground and habitat
that is undisturbed

Abundance of predator
or pirate species

Annual vyield for
predator or
pirate species

% of prey species Minimum %
in diet in diet
Stock biomass Bumsy, B,

Optimum amount of
stock release

Carrying capacity
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C Current system \

Prohibited Fishing operation Amount of

length season released seed Catch limit

Selfregulation

Empirical decision by experience

MNovember 17,216,501

~ April {inds.fyear) St

Fig. 5. Current self-regulatory community fisheries management system

in the Dong-ri self-regulatory community of Busan.
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/ Improved system \

Prohibited Fishing operation Amount of Catch limit
length season released seed
v
Consi_dering Considering Considering Considering
recrutment spawning Carrying capacity ABC
age and length seasoh & ABC
A A F
November 14,333,096
6.25 o
em ~ April (inds.fyear) et

Fig. 6. Improved self-regulatory community fisheries management system

in the Dong-ri self-regulatory community of Busan.
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Fig. 7. Relationship between shell height and ring radius of Mactra
chinensis in the Dong-ri self-regulatory community of Busan

from November 2004 to June 2005.
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Table 6. Mean ring radius on the shell of Mactra chinensis in the
Dong-ri self-regulatory community of Busan from November

2004 to June 2005

Radius of ring(mm) Number
Ring

of

group p T Ty T3 Ty Ts T ry Tg samples
1 26.70 21.58 27
2 33.35 22.65 28.87 54
3  41.32 22.37 29.75 36.53 33
4 50.78 22.06 29.09 36.69 43.59 83
5 51.94 21.72 28.82 35.88 42.13 47.78 76
6 55.54 21.28 27.63 34.44 41.20 47.00 51.66 52
7 59.01 21.98 28.48 35.01 40.73 45.89 51.46 55.47 16

8 61.33 21.02 26.96 33.71 39.72 45.00 50.15 54.87 58.33 4

Mean 21.83 28.52 35.38 41.47 46.42 51.09 55.17 58.33 345
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Fig. 8. Relationship between shell height and shell length of Mactra
chinensis in the Dong-ri self-regulatory community of Busan

from November 2004 to June 2005.
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Fig. 9. Relationship between shell height and total weight of Mactra
chinensis in the Dong-ri self-regulatory community of Busan

from November 2004 to June 2005.

_36_



Shell height (mm)

Fig. 10.

70

SHI=86.24(1-e'°'12(t+1-37) )
60 - N=345
50
40
30
20
10 +
0

o 1 2 3 4 5 & 7 8 9
Age (year)

The von Bertalanffy growth curve by the non-linear regression

method of Mactra chinensis in the Dong-ri self-regulatory

community of Busan from November 2004 to June 2005.
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Table 7. Comparison of survival rates (S) and instantaneous coefficient
of total mortalities (Z) by various methods of Mactra chinensis

in the Dong-ri self-regulatory community of Busan

Method S Var (S) Z

Chapman and
0.515 0.0005 0.664/yr
Robson
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Table 8. Estimated Instantaneous coefficient of natural mortality (M)
and fishing mortality (#) of Mactra chinensis in the Dong-ri

self-regulatory community of Busan

Instantaneous coefficient Instantaneous coefficient

Methods of natural mortality of fishing mortality
(M) (F)
Zhang and Megrey 0.232/yr 0.432/yr
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Table 9. Age composition of Mactra chinensis in the Dong-ri
self-regulatory community of Busan from November 2004 to

June 2005

Age(year) 1 2 3 4 5 6 7 8 Total

Number 27 54 33 83 76 52 16 4 345

Percent 7.8 157 9.6 241 220 151 46 12 1000
(%)
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Table 10. Input data used to estimated biomass of Mactra chinensis in
the Dong-ri self-regulatory community of Busan from

Nowvember 2004 to June 2005

Number of Density Mean weight Total area  Catchablity
operation (inds./m’) (9) (ha) (¢)
1 15.85 51.10 51.54 0.52
2 13.82 48.83 51.54 0.52
3 13.51 49.97 51.54 0.52
Mean 14.39 49.97 51.54 0.52
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Table 11. Biomass, variance, and 95% confidence interval of biomass
for Mactra chinensis in the Dong-ri self-regulatory community

of Busan from November 2004 to June 2005

Biomass Var.(B) 95% confidence
(mt) by Delta method interval(mt)
713 1.14 < 10" 645.2 ~ 780.4
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Table 12. Input data used to estimated Beverton and Holt model of

Mactra chinensis in the Dong-ri self-regulatory community of

Busan
Parameter Value

K 0.120/yr

W, 212.04 g
ty -1.37/yr
M 0.232/yr
t, 3.26/yr
t, 0.8/yr
12 Olyr

max
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Yield per recruit curves of Mactra chinensis in the Dong-li
self-regulatory community of Busan from 2004-2005. Y/R

against the age at first capture (¢,) for wvarious fishing

mortalities (F).
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Fig. 12. Yield per recruit curves of Mactra chinensis in the Dong-ri
self-regulatory community of Busan from 2004-2005. Y/R

against fishing mortalities (F) for various age at first capture

(o).
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Table 13. Yield and spawning biomass per recruit of Mactra chinensis
in the Dong-ri self-regulatory community of Busan from
November 2004 to June 2005 under harvest strategies by
Foy, Fisg and Fyg

Y/R(g) SB/R (9)

Age at first
capture
£y, Floy
3.26 0.250 0.500 0.418 10.71 25.47
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Table 14. Stock enhancement of Mactra chinensis for Dong-ri

self-regulatory community by scenarios

Criterion Scenarios
Stock enhancement by £, Increase 236(mt)
Criterion 2
Stock enhancement by, Increase 190(mt)
Stock enhancement by Z3,,, Increase 129(mt)
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Table 15. Applied parameter ecosystem objectives, indicators and

reference points for self-regulatory management system

Management scheme

Objectives Reference points : .
in Dong-li
1. Maintain sustainable ABC’ 260~ 369 mt
fisheries production
2. Reduce fishing effort fusy 47.8 vessel
Fo1 0250/yr
3. Maintain optimum Fo1, Fxw
fishing intensity
Fa00 0418/yr
Bmsy 491 mt
4. Increase/maintain stock Bumsy, B,
biomass
Bx% 409 mt
5. Maintain optimal Annual yield for pirate 500 kg
habitat environment species
6. Optimum stock Carrying capacity 1,174 mt
enhancement

* ABC denotes "acceptable biological catch"
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