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SUMMARY

I. Title

The Fundamental Study for Development of Fish Farming System
in Open Sea

II. The purpose and need for the research and development

The present condition of the most domestic fishing industry is the type
of catching fish by using the fishing boat, and some parts of the offshore
are composed of the cultivation of cage fish farming and land aquatic plant
farming,.

However, the size of fishing industry has been gradually reduced and
there is in a difficult situation, causing the conflict with the surrounding
nations. In addition, the existing fish farming, conducted in the zone of
offshore is inclined to be overcrowded so that many problems such as the
decline of growth of farmed fish, and the occurrence of disease and red
tide, and the ageing phenomenon of fishing ground is rapidly advanced.
Land aquatic plant farming is not sufficient to replace the fishing, which
has been reduced in size, and the coastal pollution is also a serious
problem. Accordingly, on the ground that the difficult in increasing new
farming facilities in the costal zone, it is a situation that the development
of efficient environment friendly farming facility is inevitable.

For this reason, the most possible method to overcome the current
problem in the fishing industry is to develop the large fish farming system
going beyond the concept of the cage fish farming (Spar) along the

offshore. Some marine developed nations such as Norway are operating
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various marine farming systems through development at the moment but

the systematic research and development is not conducted yet in Korea.

Accordingly, in order to enhance the fishing environment, which is

gradually worsened, the epochal transition in the dimension of a nation is

urgently required.

The Need for the Research and development

1.

The rapid advancement of ageing phenomenon of the fishing field
along with environment pollution and the fundamental coping
method

The inevitability of environment friendly efficient farming facility due
to the difficulty of increasing the farming facilities.

The development of large open sea fish farming system, going
beyond the cultivation of fish along the coast.

The domestic situation in which the systematic research and
development is not conducted even though some marine developed
nations such as Norway developed various marine farming system.
The need to do the epochal transition towards the fishing of a
national dimension in order to enhance the fishing environment,
which is worsening day by day.

The development of large fish farming system in open sea, which
can cope with the typhoon in summer and the northwesterly wind
in winter

The suggestion of new alternative about the fishing industry to catch
the fish, causing the conflict with the surrounding nations

Putting to use as an advanced base of marine industry and marine

culture of Jejudo.
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IMl. The contents and range for the research and development
O The design of large fish farming system in open sea
— The system design, which can endure the typhoon in summer and

the northwesterly wind in winter

O The management of large fish farming system in open sea and the
development of automation
— The equipment development, in which the management of feeding,

cleaning, and sorting in the marine area is possible

O The environment according to the operation of large fish farming
system in open sea and the evaluation of productivity

— The induction of environmentally harmonious system by the
prevention of pollution

— The induction of system, which can do fish farming by keeping the
natural ecology

— The induction of system which can maximize the productivity

according to the area unit

IV. The results for the research and development

<First Subject> The system design for the large fish farming system in

open sea

1. The large fish farming system in open sea
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The exclusive management system is the steel material, which keeps
the buoyance, and in the upper part of which, winch, electric generator,
and air compressor are installed, and the buoyance is allocated in the left
and right side, and the center is open. cage is lifted in the open center,
and the front of buoyance part is the form of wedge to receive the less
resistance of water. The exclusive management system is used in the
installation of cage in the bottom and the marine transportation of live
fish.

In the monitoring system, the battery was installed in the inside of
construction, which holds the buoyance, and solar development system is
installed in the outside in order to use the independent electric power
source. In addition, in the upper portion of buoyance body, the control
box is installed, and the controller of which conducts the monitoring and
controls the solar development, while the underwater camera is installed
in the inside of cage. The condition of fish is confirmed by monitoring
the fish activity and feeding about whether it is properly conducted or
not, is confirmed. The confirmation of monitoring system is possible
through web anywhere which is helpful to the effect of product publicity.

Regarding the feeding system, the automatic feeding system by using
the pump and automatic ball valve is used, the feeding is possible two
times per day in the morning and afternoon if the fixed amount of feed
is filled in the feed storage tank, and the feeding amount and frequency
can be regulated with the revision of program. In addition, the feeding
device and cage of the sea bed are connected like the figure 1, making
the transference of feed to the inside is possible. Especially, the feeding

system can be installed in the land or marine area according to the

_29_






comparatively heavy, on the bottom part of cage to keep the distance from
the sea bottom to some extent. This study manufactured several types of
cage and conducted the experiment of real sea area. The cage, which was
manufactured as the final model is the 3.6M in width, 8M in length, and
3.65M in height, and the weight of which is the welding construction of
about 2.8ton square form, and vaulting treatment was conducted in the
frame of upper part. It is for securing the space, whose whole net is
installed through disintegrating the frame by releasing the vault. Figure 3
shows the farming which puts fish in the cage, installed in the middle of
water. The picture of the upper part is the capture of image, photographed
out of the cage, showing the shape of cage and the condition of live fish,
while the picture of the bottom part shows fish and frame of cage with the

image capturing, photographed inside of cage.
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3. Moving system for live fish transport

(Patent application 10-2007-0094629 : Carriage system for the live fishes
from the cultivation of fish in an
inclosing net)

As an opening form of up and down, the wall part of the front and
rear, and the right and left is composed, and inside space, which is
formed by it, is composed of buoyancy room and resistance attenuation
part in the front and rear part after composing the sealing treatment with
the sheet, which is the waterproof elastic material. Regarding the low
floor, the arbitrary opening was possible so that all work operation at a
time was conducted by setting the cage in this space part in the time of
discharging young fish and shipping the adult fish. As a result, the time,
which is needed in the transportation, was reduced with the shortest time
and the fish could hold the best quality along with the enhancement of

productivity by accomplishing the minimization of stress of fish.

5. Send system for live fish
(Patent application 10-2007-0094628 : Shipment system for the live fishes)
The frame structure, in which large container can be transferred with
the device like winch, contacting the ship and transportation vehicle,
carrying the live fish alongside the pier of shore wharf. And the location
of container became shifted to the direction, which is wanted by the
location regulation number, which can change the direction to the front
and rear, and the right and left, by taking the roof frame, installed in the
upper side of frame.

Accordingly, when the ship approaches, container is sent to the ship
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by the location regulation member, and sent to the lively transportation
vehicle in land with the movement of horizontal shift in order to shift the
live fish in the short time.

In addition, data such as the weight of transferred live fish, frequency,
and time, are stored in the control part by the measurement of weight

for doing the database.

<Third Subject> The environment and evaluation of productivity for the

large fish farming system in open sea

1. The Evaluation of Productivity

In order to compare the productivity of the cage fish farming,
developed in this study with the existing land aquatic farming, parrot fish
were accommodated according to respective farming method, and breeding
experiment was conducted for 10months in order to investigate the
growth of parrot fish, blood astrocyte, stress hormone, and chemical
change of blood.

While average total length was from 10.1+0.99cm to 20.6+2.07cm by the
increase of 204% as a result of 10 months breeding, and in case of cage
fish farming, it was from 10.1+0.56cmto 20.1+4.18cm on average by the
growth of 199%. In case of land aquatic farming, average weight increased
from 41.4+5.53 to 230.5+7.14 by the increase of 557%, and in case of cage
fish farming, the average was from 42.9+3.14 to 210.5+5.25 by the increase
of 490%, in which distinctive difference of two ways of fish farming was
not observed.

There was a little bit difference in the blood astrocyte of parrot fish in
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terms of the no. of erythrocyte, Hematocrit, Hemoglobin, MCV, MCH. and
MCHC, but significant difference was not observed. In addition, significant
change was not found in Magnesium, Calcium, Glucose, total protein,
Albumin, T-CH concentration, serum, GOT, GPT activation, cortisol, which
is the stress hormone.

In conclusion, this study demonstrated that the existing land aquatic
farming didn’'t show the difference in the productivity in the comparison
with the ocean cage fish farming, developed in this study. It shows that
existing land aquatic farming is an excellent method for fish farming if
the farm facility fee and environment are considered in the existing land

aquatic farming.

2. Managerial income and expenditure analysis
A. Business investment cost analysis of the large fish farming system in
open sea
® An analysis basis
— Necessary approval area : 12 ~ 15 ha
— Breeding various specifies of fish. : parrot fish(rock bream, £ 3
£ 4)
— Number of Breeding fish : 5,000,000
— Cage Dimension : 15m x 7m x 6m
— Number of Cage : 100
— Vessel for Cage : 25m x 12m x 5m
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Amount invested in equipment

Unit Cost Amount
Item Contents N Note
(¥1,000) (#1,000)
Cage 15m x 7/m x 6m | 100 30,000 3,000,000
Vessel for Cage|25m x 12m x 5m 1 1,000,000 | 1,000,000
Vessel Towing, Work 1 1,000,000 1,000,000
Feeding System| Distance 5km 1set 1,000,000 1,000,000
etc. Ocean Equipment| 1set 1,000,000 1,000,000
Subtotal 7,000,000
B. Income and expenditure analysis profit and loss table.
Income
Contents
The . .
(Number of Breeding fish : |Number|Unit Cost| Amount
number Note
5,000,000, (10,000) | (¥1,000) |(¥*1,000,000)
of cases
150g/ea duration 1 year
Ratio of the meat which died
Case 1 400 15 6,000,000 | Casel0
20%, 10,0009/ kg
Ratio of the meat which died
Case 3 400 3 12,000,000 | Casel3
20%, 10,000%¢/kg
Ratio of the meat which died
Case 4 350 1.5 5,250,000 | Casell
30%, 10,000%¢/kg
Ratio of the meat which died
Case 7 300 1.5 4,500,000 | Casel2
40%, 10,000%¢/kg
at Case 3 150g/ea duration 1
Case 13 400 40 16,000,000
year
Case 1 ~ Case 13
8,096 Average
Average Amount
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Expenditure

Unit Cost| Amount
Item Contents N Note
(¢1,000) {1,000)
Fry purchasin
Production y P & 5
costs, Feed cost, rre 2,890,000
control costs million
etc
Labor costs 21 persons 20 780,000
depreciation 20 years,
o 660,000
expenses 300million won(¥#)
Selling control
550,000
expenses
Tax, insurance,
. 138,000
supplies etc
Subtotal 5,018,000

Current profit
Minimum Case 7
Maximum Case 13

Average

4,500 - 5,018 =

16,000 - 5,018
4,500 - 5,018

Il
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V. Practical using project of the results the research and

development

The practical use of the results of Research & development and relevant
condition at home and abroad

- It is a noticeable fact that the environment friendly farming in open
sea attracted the attention and mass media showed the considerable
amount of concern,

- It is a situation that the local self governing bodies including the
Ministry of Maritime Affairs and Fisheries take aggressive attitude with
the activities of the drawing up of budget and so on.

- However, in regard to the system, which is likely to be introduced
from the foreign nations, it is a state that the data of economic evaluation
as well as basis study about the appropriateness of marine zone in the
domestic installation are not found

- Accordingly, the practical plan of this report was drawn up based on
the results, obtained from the 3 years’ research and the study of foreign
cases. The basic condition of this content is that the system, presented in

this, is strong towards Typhoon (Nari in 2007).

1. First Stage Method of Practical Use

The business should be equipped with the fixed size to some extent
(The standard of least sales) in consideration of peculiarities of cage fish
farming in open sea, and for it, the enterprises which hold the fixed

quota as well as the local self governing bodies, which take interest under
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the initiatives of the Ministries of Marine Affairs and Fisheries as a

concept of investment of the least period.

2. Second Stage Practical Use Method

If the first stage is successful, it is expected that it will be helpful to
the activation of local economy by employing the fishermen of a fishing
village under the initiatives of the enterprise. That is, it is judged to be
the active method to find a way of the fishing industry and activate the

economy of fishing village.

3. Third Stage Practical Using Method
When enterprise stands in the first line, it will be the method to
contribute to the development of marine products industry of the North

Korea as well as Southeast.
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gL RE7 WMoz AABANF 1579 7702 nyen §
&7 AnnTFe] BEE HFNAE 1539 702 ngom A3
2 15310/ £ ol3he dol A3 gflot AHes 3
B70] Fan RHEA FEE S/ 0 olShE 2 9FA sojo] BE @
A 246 3 a7 RE A% Ao AwsoY.
59 olF W 9% AAY w2old o I
9 ZFA1mol A 20.1%, FA7mo A 32.
5%, T4 15mojlM = 33.9% 2 SAH A, 9g6YddE F41molA]l 25.0%,
FA7mo A 32.8%, A 15mol| A= 334% 2 SAFHUT. T3 €170 =
FAImo A 21.0%, F4 7molA 32.5%, FA1Gmo) = 33.2% 2 S HSA
o owed WEs) o5 A9E AdFAZ G ASelE FHAM FolA
AQEe] 4FE St} Fol AU 9T Bast Aok

Table 33-3 Al 4R sjd 484 A7

2w AR pi | DO | COD | S5 TIN | TP |VSS(#A)
(%) (mg/ £) | (mg/ £) | (me/ £)|(mg/ £)|(mg/ £)]| (me/ke)
¥=| 338 | 834 | 69 | 125 | 41 | 008 | 0018
o= A% | 341 | 840 | 71 160 | 40 | 0122 | 0.031 5.6
¥%| 338 | 835 | 70 | 120 | 52 | 0147 | 0.009
H= Az | 342 | 840 | 71 166 | 38 | 0130 | 0.018 5.4
__|®E%| 339 | 839 | 70 | 110 | 32 | 0105 | 0.006
Tz 342 | 832 | 68 | 146 | 30 | 0079 | 0.006 42
. ¥=| 338 | 834 | 72 | 102 | 32 | 0105 | 0.009
Tz 342 | 835 | 73 | 155 | 35 | 009 | 0.008 40
o ¥=| 339 | 835 | 72 | 094 | 33 | 009 | 0012
Az | 342 | 835 | 72 | 152 | 30 | 0092 | 0.007 3.1
B 340 | 836 | 708 | 133 | 36 | 0105 | 0.012 45
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AAZ) 5 BEE A slollA] Sedgwick Rafter Al5#<g o] &
At MES(cells/ )5 AEFOZE AAetA T, 7 BHE A AFE A
28R AEEHIAES] EF - 542 Cupp (1943), Aff (1955), Hendey
(1964), Simonsen (1974), Yamaji (1984), 41 (1994) 59 A8 E <l&3tHT}

ZAME S O SEEYAE QS et JEEHIE AT 5L
47} AA A NORPAC net (77 43cm, 27 180cn, &7 200um)ES AH&-
gkl AF M EZ7HA 7 dFsth APE ARe ARA FHEE
BAS Hrlste] 5%HA 8% & AP AAA Motodasd] £&7|2 1/2~

HFavnd 9 28w Stellx4 Bogorov A H
Sedgwick Rafter A% 522 Al AEH (indiv./m)oE LA
3, AHAFE Adsdv ZehRe 8L (1970), &7F+ Mori
(1937), 71 (1998), 7 (1992)3} AA ¥ EFE Yamaji (19847 F (1995)
59 ARE ol &5

1F

/162 243 5 ¢

th) ol Bl X|z}o
olgt @ xFole] AMFYL BT 60emel Ao} UE (WE : 0.33mmx0.33
m)el FFAE ARk AAsAE AP AmE DA 5% FHT=

g T3 AFT T 2NASE AY 7 AAST WA/ m)2 st
2 BAL 2 (1981), B (1977), FAFAONEGm (1981), FFFA T4

(1986) 59 AEE o]&3tHT

2h) AMBE
AFg Fs oA e =AM ARt AMYERALE Al
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Al A YEL Skin Scuba FHE o]gto] sfAud] HAET Y= =

HES WHTE Agetel AASIGOM, £F CCTVE o] §-354e] AM YR
REPFS FGAAT. ANAEY B B FRE D 5 (199), F (199),

A3} w(199), 7 (1998) 59| Au2 oLt}
I EL

sl Skin Scuba AUIE olg3tel AAGue] MHsL gt HxFE
FITE A AHAYOH, £F CCTVE ol 83te] slzfe] BX 2
s ZstAnt xR B9 2 BRE A 5 (199), F (1992, A3 =

10% FHZE=BUoE YA F, ARAZ e9d 0g, 5HY PF o

= =
AFsA. 23 5B AAFS $EFS SHA, 200 NEL FH
e FASAY 5 A% §4 € ERE @ F (199), F (1992, 2%

= (19%), 7 (1998) T AEE, HAAEL 7 (1968), Arasaki (1981),
Tseng (1983) 52 A5E o] &3H T}

) SharelF AL
2 Fsh AMAET vHE7HAZ Skin Scuba FME ol §tel FF CCTV

2 sjpolRel TP BYSEOM, o8 REG} AR ANHHT
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o) AHAS R FHEE

o NEAE oA & A7 2AA7} At

Tk AF: J=

$HE A% D=

FAEAL 2AAYY £x
(Bray and Curtis, 1957)&

Williams (1967)¢] Linear Combinatorial equation&

olel wzt HejAE o]

A RRYE, FINE, ANAE TAFE
A3 Bolale BACl gt REsL 2P AE

g 5 o o]y 7 A g AqkA g 2
zi: PxIn(P;) (Shannon and Weaver, 1963)
P idA] T HAFE, S EHFS

(Margalef, 1958)

i’ .
n(S) (Pielou, 1966)
+
—"—1]—\]—”—2 (McNaughton, 1968)
N : & MASF

m : HHET AT

m o ALAF AAS

dell 71xste] A 8191 2™, Bray-Curtis A4
ARgS FAMR AFE 7

o1 g8

-

S, Lance and
!

e R g

(WPGMA)2 AHE-3t] ARTE T2
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sopste U E@ a7z FHel Yoliw 2712 dolet A

5 ok
it
“

1) 24 2 d=

i}

20049 124, 25 HEIFIE T

W E2gasE A 24 6208 I =

A 4olX 5%, AR 13} 304 4F oI} AAHo 2 AP vnd nE

o
ied

TEE BEAY. A AHoA ESE3 5L Pseudonitzschin pungens T 1
ZAHE AT A AEFe] B2 SFNEE 1A, A3 104 3,118 cells/
12 Z2EENAS 6] 20.77%E, A 2604 4,667 cells/ ¢ 2 32.58%= =}
Aste] Ao 7 BS FFLE Ve, B4 3oAE 2338 cells/ £
2 1632%F AASt FEHo] 7 FHL AAolen, FH 4d M= 4202
cells/ ¢ 2 2933%E AASATE T Fd/HAST thdl 10%0ld 24T T2

r

Pseudonitzschia pungens, Stephanopyxis turris, Thalassiothrix frauenfeldii= 35 ©|

A3, o] F Pseudonitzschin pungens7} 5,812 cells/ ¢ 2 FZHMAS
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4057% 5 At HSHge 1, I Y22 Thalassiothrix frauenfeldiiz}
1,541 cells/ ¢ 2 10.76% & Z}A|6te] 2}--H sl A}

A, A% N2EPaE 224 2 AEFEe Oed 2ok 2ALF G

—
i}

K

AEEFIAET VA Z A3 vad g EXE Ve A ZH
X ZH3F £ Nitzschia seriata®} Pseudonitzschia pungens 2& 02 ZALE
W HEZ e 2PNES B, A 194 3,647 cells/ 2 2
FTEAMNAS tv) 3152%E AAste] HEFo] 7P B Ao, 4
A 20ME 2,733 cells/ ¢ 2 23.62%E, AF 3oA= 2439 cells/ 2 =
21.08%5 A st Lol 7P Ao, AR 4dMe 2752
cells/ ¢ 2 23.78%E AAStY £F FHIAEAT U g B FF
AMA G vl 10%°]d Z=dg

ol

& 27 Chaetoceros lorenzianus,
Nitzschia seriata, Pseudonitzschia pungens, Stephanopyxis turris, Thalassiothrix
SfrauenfeldiiZ 5% °|131, ©] F Pseudonitzschia pungens’} 4,867 cells/ ¢/ & %
ZFEMNAF ¥l 4206%E  AAS HeFHI}RL, I HEe=E
Thalassiothrix frauenfeldii7} 1,863 cells/ ¢ 2 16.10%E =} A| 8l 2}H-¢-7 1t

- 154 -



Table 3.3-4 AFF A FRIs 25 AESHIES T34 4 dEH
(cells/ ¢ : 20043 124)
z o SR oA
1 2 3 4 (%)
Bacillariophyceae 27
Chaetoceros lorenzianus 1,379 1,379 9.63
Ditylum brightwellii 406 406 2.83
Licmophora abbreviata 540 540 3.77
Nitzschia longissima 406 406 2.83
Nitzschia seriata 183 299 507 989 6.90
Pseudonitzschia pungens 1,370 | 1,036 703 2,703 | 5,812 | 40.57
Rhizosolenia fragilissima 1,411 1,411 9.85
Stephanopyxis turris 481 588 377 | 1,446 | 10.09
Thalassiosira rotula 186 209 395 2.76
Thalassiothrix frauenfeldii 900 641 1,541 | 10.76
=4 MAS 3,118 | 4,667 | 2,338 | 4,202 | 14,325 | 100.00
=4 T 4 6 4 5 10
=4 ¥ (%) 21.77 | 32.58 | 16.32 | 29.33 | 100.00
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Table 335 A14lal 97 Fusle 4% 42 EgaEe] $24 2L V=Y
(cells/ ¢ : 20043 129)
= A8 A ° g
5 9 g A
1 2 3 4 (%)
Bacillariophyceae 737
Chaetoceros lorenzianus 1,418 1,418 | 12.25
Licmophora abbreviata 200 200 1.73
Nitzschia seriata 246 406 199 363 1,214 | 1049
Pseudonitzschia pungens 1,577 840 682 1,768 | 4,867 | 42.06
Stephanopyxis turris 271 406 507 | 1,184 | 10.23
Thalassiosira rotula 406 305 114 825 7.13
Thalassiothrix frauenfeldii 1,016 | 847 1,863 | 16.10
=8 MWAF 3,647 | 2,733 | 2,439 | 2,752 | 11,571 | 100.00
8 FT 4 5 5 4 7
=4 9% (%) 3152 | 23.62 | 21.08 | 23.78 | 100.00
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(2) A= A=
20043 129, B3 AEZHIE AHASF A AFE Table 53-6 3
Zoh EohkdA4E 1.0568 (A 1)~1.6730 (B4 2)9 2ZxHAES YeY
A ot AR M kY TRTERE BAeH, AR 12 g Eot
A3t 25 Jepith FREXASE 03729 (AE 1)~05918 (44 2)9] BE
HYE, FEEAFE 07023 (FH 4)~09863 (A 3)9] BXHYE el
on, SHAEXSE 05243 (A 2)~08817 (B 1 ExHYE Yehin.
S, A A5E AR e FREHA vehdA 4k

AE AEEFIEY YAAF 2AHEIFE Table 336 3 2ok F0F
A4 0.9950 (BA 4)~14865 (B3 3)9] WAZ A 30] Aydger 73

%

FIF

o
o,

0O

AdAE FHIFERE HJow, HH 45 M EARFT 725 vERHT FF
TASFE 03658 (A 1)~05129 (AH 3)9 BIWMIYES, FEEAFE
07177 (BF 4)~09236 (HA 3)9 EXHHE vetdon, $HEAFE
0.6269 (B3 3)~0.8267 (FH 49 WS veblch 4, B 3& Foek

(20043 12¢¥)

E 2 & %E*(;‘Xl—? ZReAF | FEEAF | FHEAF
H") (R) 1) (D)
L = 1.0568 0.3729 0.7623 0.8817
AZF 1.1561 0.3658 0.8339 0.8212
) = 1.6730 0.5918 0.9337 0.5243
AZ 1.4342 0.5055 0.8911 0.6791
3 2 1.3673 0.3867 0.9863 0.5749
A% 1.4865 0.5129 0.9236 0.6269
A x= 1.1304 0.4794 0.7023 0.7639
A2 0.9950 0.3788 0.7177 0.8267
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i)
flo

1450

e
r i

A1, AA 1, 3% 404 13F0] Fdste] AAHo2
&

e BEE Rt 98 459 % dFFd g sEvs

—_—

4

.

1A

k)

=]
)

il

Al B, A 104 492 indiv/mE F S@AAST diwl 2292%F, 4
A 204 793 indiv./ w2 36.94%E ARt dAEH D ANV B
2 HAHeoE JeEwi, A 3o = 494 indiv./m'Z 23.01%E, A 4004
= 368 indiv/m'E 17.14% & A A|5te] d=3 U SN 71 2L AA
o2 et

A AHNA &=AF £L& Noctiluca scintillans, Acartia omorii, Acartia
pacifica, Corycaeus affinis, Oithona similis, Paracalanus aculeatus, Paracalanus
indicus, Paracalanus parvus, Tortanus forcipatus, Unidentified copepodites®

% 10Fol xAHETE 4, dA 2dAAT 10% oY dT F

flo

Copepods (£2}57)%1 Corycaeus affinis@} Oithona similis 20|l o, o] &

Oithona similis7} 999 indiv./m'E & Z3A/MAS hH 4653% % A sHE

r l

o7 ZAHEPI, A o 2% 242 indiv./m'o] 11.27%E A%+
Corycaeus affinisZ ZAMSE o
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Table 33-7 A4 AR FHad FEzdass] A=y

(indiv./m : 2004 12:¢)

F =8 A g | E
1 2 3 4 (%)
Protozoa
Noctiluca scintilans | 15 5 8 7 35 1.63
Hydrozoans
Siphonophorans (medusa
12 12 0.56
form)
Appendicularians
Oikopleura dioica 3 5 8 0.37
Copepods
Acartia omorii | 33 72 29 42 176 8.20
Acartia pacifica | 22 65 33 27 147 6.85
Calanus sinnicus 10 35 11 56 2.61
Corycaeus affinis | 58 34 115 35 242 11.27
Microsetella rosea 5 7 12 0.56

Oithona similis | 257 | 485 156 101 999 46.53
Paracalanus aculeatus 33 55 41 30 159 7.41
Paracalanus indicus 15 30 40 55 140 6.52

Paracalanus parvus | 21 18 14 33 86 4.01
Tortanus forcipatus | 5 7 10 6 28 1.30
Unidentifide copepodites | 8 3 5 9 25 1.16
Barnacle larvae
(nauplius, cyprid) | 11 7 18 0.84
Amphipoda
Hyperia galba 2 1 1 4 0.19
=4 JMAS 492 | 793 | 494 | 368 | 2,147 | 100.00
=9 T 13 14 13 13 16
Zd W% (%) 2292 | 36.94 | 23.01 | 17.14 | 100.00
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2 e A5

20049 12,

A A o

S 2.
1}
S

ok
H

A=

]_

=
==

PELEIREER

ZA} AFE= Table 3.3-8 3 2t}

649 (F3 2)~2.1946 (Mé 49 BEHAS Y g3

]_

L

B 2Rz

Yetllth FREAF
= 05551 (34

2 FrhpgAse FREA

A vhebse

Table 3.3-8 A}l G A] F

FE

Helen,
= 1.9347 (B4 3)~2.0311 (3
2)~0.8556 (47 4)°

T

#EEAS

xg@ 2=

by B

TEYSE deen,
£ 04239 (A 4)~07024 (43 2)¢] WS vehich &3, A

£ 239 YA

e | T susas @ 2854 0) | #3245 O
1 1.7517 1.9360 0.6829 0.6402
2 1.4649 1.9473 0.5551 0.7024
3 2.0143 1.9347 0.7853 0.5486
4 2.1946 2.0311 0.8556 0.4239

- 163 -



#7389, ofus 9% 4 5& F % vk

W #2492 42

20043 129, FAlA3E Table 339 9 2t ZAAI Eggs (o] #)wto]
ZALE o] Stephanolepis cirrhifer (FX)7} 31.7 744 /1,000, w15 o@e] 67.0
AA/1L000mE ZALE AT FAE dASHFS A9 BE¥, B3 137 20X =
ol & AAtol7t yEhbA] edgken, A 32 620 AA/1L,000m', HF 4=
36.7 A /1,000m 2 ZALE Tk

Table 33-9 A}gel A7 Fwalo] ojg B A|Aoje] Fza
(Z0A1/1,000m : 20043 12¢)

z o SRR g A
1 2 3 4
Eggs (o)
Stephanolepis cirrhifer (FX]) - - 18.0 13.7 31.7
Unidentified fishes I - - 25.0 15.0 40.0
Unidentified fishes II - - 19.0 8.0 27.0
K Al - - 620 | 367 | 987
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2h) A E
ArAEolgte B2 A BoAdAY A Ttrtold Abe AHEs T4

she Rom Az 3z 5o Bze] Fatn $ESAE WolAw, fAdEE

Mo

T wER gL zlo] HiEolt.

ok A A ABE (benthos)& =Z7ld] oajxx= Uil Qe Scmol oz
setem o Aol Jhsd T8 AWY AMEE (megafauna), 3|
7F 1lmmoll A 5emeldle] 552 ¥ AAFE (macrofauna), 32umollA] 1mmo]

3le] 2SS =38 AAMEE (meiofauna), 32umol3tY FES 423 AASE

(microfauna)o] 23l F-Er}. o]et o] AX HEFE TrIsA EFshe A
2 ol&o] e MAEAe d¥d ez At U] HEelt

1) F=4 2 d&F
20043 129, EALE = Table 33-10 3} 2o} 2AEA F 2050] £33}
A3, FaMgdEs BAANE 2AENCH, dAlFEC] 128, 48T
2%, F95E0 3%, AT 2%, ANEEC] 1% st AHE T F
oA A A =d

Crassostrea kegaki (7}A|&), Notoacmea schrenki (W)F-27)), Septifer keenae (Z

ol

S AAFEQ  Batillus comutus (&},

weR)) 459 7H2EE-Ql Tetraclita japonica (F-2Zuwn]) 1F082 F 5509
ZAE A ARE F F AR Tetraclita japonica (F-22uwk7)v])7F A
sttt AFE F SAGLE By, HA 394 15F o2 2AEleH,
A 29 4N 12%F, AR 1T 7522 ZAHC AAFoz HH 2
ol el AT A 1914 14704 ] 201.6g°], FH 20A 467 Aol 877.4g
o], BH 3o 35/ 845.8gc], HA 4ol 4] 437A o] 5455g0 2 Zt7 %
Atk gl AR 1elAe dAEE 58 FH9FE 1%, 44F 1%
33U, 43 20M e AATE 9TH SIFE 2T, A4F 150 =¥

e, 43 3eAe AAFE 8FH FIFTE 27, SIUFE 2%, AR
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2<E, =

1%, 2425 2%

AEE 1

=
1 &°

[e)

o] =¥

st

R

o

o},

1, B3 4ol M= QA= 8

=
(<}

3 3

oft

Table 33-10 A1} A Fusle A4 224 2 AED

(HA () : 20043 12¢)

N = A 8 3 : e
vt EN N T A N
F Mollusca (A5 E)
Batillus comutus (2=2}) 1(88.5) | 7(462.3) | 5(583.2) | 3(223.7) | 16(1,357.7) | 11.59
Crassostrea kegaki (7}A|&) | 2(87) | 4(208) | 3(69) | 2(41) | 11(405) | 7.97
Crassostrea gigas (&) 2(14.2) 2(14.2) 1.45
Ceratostoma foumieri
1(10.1) | 2(15.5) 3(25.6) | 217
MenF)
Kelletia lischkei (7] 20]3%) 1(26.5) 2554) | 3(81.9) | 217
Lunella coronata (&&1%) 3(75.8) | 2(65.8) | 2(45.8) | 7(187.4) 5.07
Notoacmea schrenkd 22 | 367) | 360) | 469) | 120198 | 870
(=2 1) (1.2) (5.7) (6.0) (6.9) (19.8) :
Omphalius pfeifferi carpenteri
5 1(4.8) | 6(258) | 7(30.6) | 507
(Bl 2E)
Reishia bronni (=¥ 11F) 12.2) | 2(3.5 3(5.7) 217
Reishia clavigera (th4=2]) 3(2.9) 3(2.9) 217
Septifer keenae (Z =) 28.6) | 2(77) | 5(18.8) | 10(402) | 19(75.3) | 13.77
Trochus sacellus (¥} 31%) 3(10.2) 3(10.2) 217
Annelida (B85 &)
Gattyana deludens ]
AT o) 1(0.1) 1(0.1) 0.72
Eunoe senta 202) | 101 | 303 | 217
R e Bk D) 03 | 1 3 2
Echinodermata (3% &
Anthocidaris crassispina
4(82.6) | 2(63.9) 6(146.4) | 435
(R A)
Cettonardoa semiregularis 1(15.8) | 4(65.9) 208.6) 7(110.3) 5.07
(g7 E) ' ' ' ' '
Ophioplocus japonicus
(e R L) 1(3.3) 133) | 072
Crustacea (£ZH)
Tetraclita japonica 5(68.7) |10(101.5)| 5(0.0) | 8(95.8) | 28(316.0) | 20.29
et (68.7) |10101.5)| 5(50.0) | 8(95.8) | 28(316.0) | 20.
Unid. Paguridae (FA#) 2(26.5) | 1(15.6) 3(42.1) 217
Chordata (H4 5 &)
Halocynthia sp. (47 #) 2(3.5) 2(3.5) 1.45
=8 AR [14(201.6) | 46(877.4) | 35(345.8) | 43(545.5) [ 138(2,470.3)| 100.00
=8 =4 7 12 15 12 20

- 166 -




ol

<k
K0
Bl

uE1 ¥Hz  ME3 MEL EE
Fig. 3.3-7 At o892 FHsG AMAES] 48 =HFF

(20043 12-¢¥)

300 ¢

750

600

450

300

150

Fig. 33-8 AtQel AR FWsld ANABe) AW A&

(20043 12¢)

- 167 -



20044 129, ZAETE Table 3.3-11 3 Zth £ HELHL 3457g08 X%
AL, & EdFFT 9FolUY 3, A AHHAM 2HI} Fore
Chlorophyta (24 &%) Ulva pertusa (74 Z3te]) 1553} Phaeophyta (&
22 E#)Q Eckloniacava (7+¥l), Ecklonia stolonifera (%), Sargassum yendoi
(A=) 3208 F 4%Fo] FAHT, Phacophyta (ZZAEF)Q
Ecklonia cava (ZFE])7} 163.8g AFH o] HLHsH3, I Loz 94
Phaeophyta (B2 EBF)9 Sargassum yendoi (AR ARHo] 742g AN =
-5 %‘:‘30}93‘:} AAH R 2WFTES 29 Bd, 5240 3%, Z224E
o] 3%, TXAE] 13F F 19%o] AN AHEEE AR 144
F 9% 965ge] AMAFHUL, HH 2+ 10Fo] 267g, FH 32 13F9
137.0gc] A=A 7H 28F & 2 28Tl B2 AL, BH 4=

1134 85.5g0] =135 %}

HU

HE
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Table 33-11 AFe) g sl 2ah sh2fol F24 2 A=
(g : 20043 12¢)
EREE 48
= = 3 A
= 9 T [ 1 T
Chlorophyta (##: i)
Cladophora wrightiana
(7 o) ) 11 | 107 118 | 341
Codium fragile (%4 7}) 1.1 45 5.6 1.62
Ulva pertusa (7-7 2 5}3) 10 | 08 | 12 | 35 | 65 | 188
Phaecophyta (##A1#))
Ecklonia cava (7ZFH)) 75.7 3.7 50.7 | 33.7 | 163.8 | 47.38
Ecklonia stolonifera (3% 3]) 114 | 107 | 158 11.7 | 496 14.35
Sargassum yendoi
3 Y (A= 22 2.2 54 46.8 19.8 74.2 21.46
Rhodophyta (KL#:F41)
Amphiroa dilatata (5}-2-A4H) 1.1 1.4 25 0.72
Calliarthron modestum
(B} 7) 24 5 2 22 22 0.64
Cruoriella japonica (315 %) 22 11 1.4 4.7 1.36
Delisea fimbriata
f (e ) 25 25 | 072
Gelidium vagum
(T3 A 2] 0.7 1.5 2.2 0.64
Lithothamnion sp. (B+) 0.1 0.1 0.5 0.7 0.20
Lithothamnion okamurae - 03 03 0.09
Pachymeniopsis elliptica (=) 0.7 05 15 27 0.78
Peyssonnelia sp. (B}T}3La1) 0.5 0.5 0.14
Plocamium telfairiae
(FEsdl) 4.3 43 1.24
Polysiphonia sp. (B24%F) 1.1 21 3.2 0.93
Prionitis patens
Scinaia japonica (¥ &5 E) 21 0.8 2.9 0.84
dqEF 965 | 267 | 1370 | 855 | 3457 | 100.00
9 F4 9 10 13 11 19
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o Zoh & FEFS N23go® ZAEHUL, F 2T 9Tl FE,
A HA-oA &8 FoZ = Rhodophyta (FF2E)S1 Corallina pilulifera
Fepead) ©@  1Fo]  RAESI,  Phaeophyta (Z2RAEF)Q
Sargassum hornei (FJAY o] E A o] 262g AFFHA HS-HI}HNL, I Lo
2 ] Phaeophyta (ZZ2EF)Q] Sargassum thunbergii (X%©])7} 11.1g
H5jol APAAG. AA90R FATEL 4x Hy, H2ABo| 13, 2
ZAFo] 5F, FXAEC] 3FLE F 9Fo] ZAEUT APEEE A 1
X F 3F 34gol AHHAUN, HF 200X 45 28z FH A= 4
ol 16.7g, A 4oAe 8% 494ge] Aol /M 28F 5 E 2dEF
o] §& Aot

Wt
==
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Table 3.3-12 A} A A FHe)

=
9 HE=g

(g : 20043 129)

b | e
9 oA | 5
1 2 ] 3 4 J
Chlorophyta (##AE¥F) i
Cl”d‘gi;ﬁ%‘;fg’%tm”” 22 | 12 34 68 | o941
Phaeophyta (##4E %)
Dzo hus okamurae
e 3.4 24 58 8.02
Hizikia fusiformis (%) 6.7 6.7 9.27
Ishige okamurai (3§) 5.8 5.8 8.02
Sargassum hormei ,
(49 0] =2l 10.8 15.4 26.2 36.24
Sargassum thunbergii 1 15.35
(A% 9]) 1.1 111 15.3
Rhodophyta (KLEEHEHIFT)
Amphiroa beauvoisii
(2 e oA ) 0.5 1.1 1.6 2.21
Corallina -pilulifera
e ;L,f;}if;) 0.1 0.3 0.2 0.6 0.83
Cruoriella japonica
(152) 1.1 0.8 1.4 44 7.7 10.65
GRS 34 2.8 16.7 494 723 100.00
&8 = 3 4 4 8 9

- 172 -



: EET-
| X
Fig. 3.3-11 A}] - = S B
i~ 284
|42 s =300 .
S 44
Q

i
e
)
ofN
>

(20043 124)

- 173 -



e 7159 =& s P4t viEsle XoE 53], exgt £
B 5o @4ws F4sTh guslet (Rocky shore)e HAAWE] 712
shuke) 71Bo] wj$ FRaT oA EAF wete] Ygo] tEA ThIFH

=
it
e 2
e
L
o
i
it

20043 12€, 27 589 Fx4 2 94EF A= Table 3.3-13 7%
otk 2AAT % 1750 28Ry, FRAALEE 004A 2AEY
on, AAFE] 12%F, #47F7 5F @Ak AP T Sl A HA
A EdF FL& AANESE Cellana grata (NFH)D), Liolophura japonica
(%), Reishia clavigera (5=2]), Septifer keenae (AHFA]) 453 TZF<
Chthamalus challengeri (Z5-2) 71wk7W8]), Pollicipes mitella (A E-5=), Tetraclita
japonica (FLEw7in]) 3Tz F 7%l ZAHAY. AFHE T F A4AF
91 Chthamalus challengeri (ZF-)7|WAn))7t -G AHE F
A& B9, BAF 1M e 8Fo] 2AERLH, A 20ME 95, AA 3A
2 1%, 33 4olAe 14T R AEo dAFHe® HAHTL Zolg YEhd
Rk A 1A 187 ol 33.4g0], AA 294 307) Aol 108.1ge], AH 39
A 547 o) 1151ge], AF 4oA] 1387/0A o 1422ge 7 Zhz} ZALEQITh
EF, AH ldAMe dATE 5533 447 3% @83, 4 294M =
AR EFE 6FF 4F 3F0], M 3dMe GAFTE 7FHR AOF 4F0),
B 4 AATE 9TH B4F 5F°] s

I-

N

28
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Table 3.3-13 Ao g =] FH I 27 & T24

s
;

(FRAS=(g) : 2004 12€)

EREE — Tens

F 03 T A
1 2 3 4 (%)

Mollusca (45 &)

Cellana grata (Q5-ul Z) 2(21) | 3(2.8) | 2(3.0) | 5(5.3) | 12(13.2) | 5.00
Crassostrea kegaki (7}A]%) 2(25.1) 2(25.1) | 0.83
Granulilittorina exigua
(FAE IS0 3(0.5) | 11(1.8) | 14(2.3) | 583
Heminerita japonica (Z31%) 5(1.6) 5(1.6) 2.08
Japeuthria ferrea (B} ILE) 2(10.2) | 2(10.2) | 0.83
Liolophura japonica (%) 2(34) | 2(3.3) | 6(58) | 8(7.5) | 18(20.0) | 7.50
Lithophaga curta (F<1F) 7(4.2) 7(4.2) 292
Patelloida saccharina
CEERES 1(2.2) 11.8) | 3(3.3) 5(7.3) 2.08
P 2
yrene fava (ZedEne) 1(0.1) 10.1) | 042
Reishia bronni (FE=#31%) 3(15.2) 3(15.2) | 1.25
Reishia clavigera (o <~2]) 2(24) | 2(2.2) | 5(6.2) | 11(10.8) | 20(21.6) | 8.33

Septifer keenae (ZWZR)) | 2(10.6) | 212.6) | 7(22.5) | 5(16.8) | 16(62.5) | 6.67

Crustacea (Z2H7)

Chthamalus chall j
amaius cnatien %ﬂtﬂrﬂ%‘ﬂl) 5(0.2) | 10(0.3) | 17(0.4) | 68(1.1) | 100(2.0) | 41.67

(=5
Gaetice depressus (‘g2+A]) 2(10.8) | 4(16.8) | 6(27.6) | 2.50
Pollicipes mitella (# 54 2(5.8) | 2(55) | 4(8.7) | 3(6.7) | 11(26.7) | 4.58
Tetraclita japoni
etraclita ]apmzlzcga—g%wﬁﬁl) 2(6.7) | 6(56.2) | 4(40.2) | 4(53.2) | 16(156.3) | 6.67
Unidentified Paguridae
@A) 229) | 2(29) | 083
8 MASF 18(33.4) |30(108.1)| 54(115.1) | 138(142.2) | 240(398.8) | 100.00
=Y 5 8 9 11 14 17
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20043 129, sfj4to]lFH FA}A A+ Table 3.3-15 ¢ zZr}h & 2dE4E 13

O

[y

Fo2 ZAENAL, A AFYANAM 83 FoF = Chromis notatus (RH2]E)
T Yol ZAMHET AFER A9 RH, AR 1A 4Fo] IR LH,
A 2004 7F, BA 3904 10F, B3 444 3o st A, ©A FH
AN E3S Chromis notatus (A8]5) EUEl txdjolyd, d& FHol
g, FAUE A EEde WiRHd E37|E AV)e 6940 1

o] 3t}
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Table 3314 A1) AA FRa saols 2dE 52

(200441 29

Chordata (32435 &)

Vertebrata (¥ 3% & 1if)

Actinopterygii (Z71##)
Mugiliformes (5o H)
Mugilidae (51F})
Mugii cephalus (5 1)
Perciformes (5| H)
Apogonidae (FZEFH)
Apogon doederleini (M &2 A B E)
Apogon semilineatus (&53}%)
Gobiidae (g5 o))
Sagamia geneionema (V}F4)
Labridae (=] 71F})
Halichoeres tenuispinnis (&2 71)
Oplegnathidae (E5F})
Oplegnathus fasciatus (&)
Pholidae (=u| =242 })
Pholis nubulosa (W] =2}x])
Pinguipedidae (%% v]2]F})
Parapercis multifasciatus (2235 718)
Pomacentridae (2}2]&F)
Chromis notatus (R2]8)
Scorpaeniformes (&4 °] H)
Scorpaenidae (%&-#H}l)
Hypodytes rubripinnis (9] & X])
Pterois lunulata (Z¥)73)
Sabastes pachycephalus (7] £-2})
Tetraodontiformes (&-0] H)
Monacanthidae (F X|#})
Stephanolepis cirrhifer (FX])
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Table 3.3-15 At A= FHsid s4ko] 79

ofN

e

(20043 12-9Y)

Zz A A A
Z e
1 2 3 4
Apogon doederleini (X & QA ¥ E) ) [ )
Apogon semilineatus (Z =.3}%) L o
Chromis notatus (A}¥] %) ® o o o
Halichoeres tenuispinnis (&2} 7)) o L |
Hypodytes rubripinis (7] <} X)) o
Mugii cephalus (1) @
Oplegnathus fasciatus (%)
Parapercis multifasciatus (2235 712]) L
Pholis nubulosa (W =2}X)) o o
Pterois lunulata (Z4)7}=1) o o
Sabastes pachycephalus (7] 22}) L
Sagamin geneionema (B}EHE-A) ® o
Stephanolepis cirrhifer (] X]) o o
sdF T 4 7 10 3
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ESESR A o Pk Mg o3

Fig. 33-15 ALl A Fuale] sjatolfel H3E 2855

AT Ake] siA Ao zAbe] i g B A g FAHd HEL &
A 1APd R R Aol ZAE o AEd vt glo], HFRIAM M= FH5A] BT

4 FFATE L $452H AP FE P4

ol
o

Ao g of{rF Aol HAHSA AU AAEE Fo] tE
e @Y T4 AEo WaA Hed olF FdA oFd YUY 3
gotd 4 ¢lth (Khattak and Hafeez, 1996). o|2|d Hf 4} o] F
29l AE)A Ao 2L nopsla, o voprt EW FstEAe ug A

g Y & Y& o149 ANy AFe| W@ A7 @ws QY5

o
ofk
o

Lo
2
o,

N
E
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H

AEol% (Osmotic shifts)o] FFe wX7] PEI Aoz nI =HAo
(Milligan and Wood, 1982). I3 A& & 3 Ad w=ZH olF, B3 24
Ed S =29 oFE A calcdumBEr} Aslely, £35] ol o] FojA
A BEEE J4o=,

of7bn] gEAaxel wt £33 wist g A F5 7o Asjol 71 @ (firo

b 29 =25 W Fue FFAE, G &4 2 Axwe
NG Hol2 <lsle] EA total protein®] FrE FAadte FA¢S Btk
(Yamawaki et al., 1986 ; Khattak and Hafeez, 1996 ; Shen et al., 1997). &
3 glucosed] s dtH oz eHEdd AR =EHUE W 34
3t =712 Holtd o]E catecholamineso] 9J&jx] 237 7l A 5=
glycogen reserves?] W& 372 glycogenolysis7} dojv}r] wjEoli, vHA
Al -+ cortisolo] 23k whul A B3] 2821 gluconeogenesiso] 23k A
o2 d#HA St} (Leroy, 1993).

o] fo ¥H AAAEQ GOT9 GPTE 3t 44 2 28§ T 23 &4
< Yetlle AREE AMS "0 (Tietz, 1987). €% Wl GOT9 7+
effluent 2mg/ ¢, 24hr)2} Methidathion (2mg/ ¢, 96hr)E Z}7z} F-A]7) 40
oF golol =EAHS o {3 F7HE vEblh E=F, GOT 92 GPT=
dEdo] g ofFol U] ol FhE HHF 2FHd 22 24 VA

i

+o°

ki

- 181 -



cortisol&

o{w

lom, 71 Al os E Fol 42 Itk (B, 1971).

2EF 20 ANEE AFLHT gon, 2EH2 Ar J|7te wrgdsis A
o2 gex irh(Donaldson, 1981; Barton and Iwama, 1991). 3|5}, wre
cortisol @ifo] 2EH L EAS Fodted Red J= YAE Wk
£ EoA off AZE Asse FHRAEC] W=

A7l AL oy (Grant and Mehrle, 1973; Schreck et al., 1989), &2 %
Al

Al cortisol =& =7}

Fol 2 2 QIdEALe corticosteroid HHE & dHo| AEH A HES 9
T Ath= B3l Y (Pickering and Pottinger, 1987).

471} o] R A, 2EGAEEE @ RAneH WEe ofF
o) A% JuE welstE AXZ BEHT Yok wepy B FelME 2 A
oA IR FErbEE e offe A4bd B HAEE HAESH] Astd 7

1) 8% 2 AR

ddole= AP AN AR T2 AAHCAA FEAH FEIaL 4 A7
A, A, AF AT 2 2 S A 2R A2 SR} HA
o] gy A(No. 500, Motutoyo, Japan)E Z33tHed, AF, AF 2L 3
52 AHAA-E (HF-3000GD, A&D Company, Ltd, Japan)& ©]&-3te] &3}
Aot 7t FHA4 HSD)e}F vlwtxe A4 (Condition factor: CF)= ofgje} 2o]

7¢ F#A)9= (HSI : Hepatosomatic index)

Xt FA(g) x 100 / A=(g)
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HiwFe 2]4(CF : Condition factor)

(8) x 100 / A4 (cn)

2
ofy

28 FAE o] &3t EEstae
H, ZA] Hte} RBC count, HbE 33} 3, T3 4T, 3,000rpmoi] 4] 104
7t 944 E & (Supra 21K, Hanil Science Industrial Co.)3l] #3-& E2| 3%
o o] RE ARE BEA Arx -70CY 2AL Wi i (SW-UF- 400,

Samwon Freezing Engineering Co.)ol} ® #3t).

blood cell, RBC count)= Hendrick’s diluting solutiono.2 3 34
%, Hemocytometer (Improved Neubauer, Germany)& ©o]-838}o] 333 ¢n)
%,

ol A48t Hematocrit (Ht)X] &= hematocrit ZH#o 2 HAPS &

et

%, Microhematocrit centrifuge (Model; 01501, Hawksley and sons Ltd.,
England)el]A] 12,000 rpmo.Z 587 44 HHAIA AE5HOZ AP
1, Hemoglobin (Hb)s=+ A|#HI e JA4E kit (Asan Pharm. Co.,
Lid)E AM23}o] cyanmethemoglobin o2 ZA3HT. HTHE 183
MCV), B dTHL8 (MCH) 3 3359

RBCZ, HbE 2 Ht g2 ol§3tel thgt Lol AN

—lJ
e
£
o
off
b
2
@)
s
0

rir
N
N

B AT &4 (MCV, 1)
= Hematocrit (%) x 10 / RBC (x 10°
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o
D

A YT WA (MCH, pug)

A
= Hemoglobin (gm/dL) x 10/ RBC (x 10°%

FF HYT Yo% (MCHC, %)
= Hemoglobin (g/dL)/ Hematocrit (%) x 100

o AF 43 Ag B4
g3 U FI)1AEL magnesium 2 calciumo] thsled  FARSIA T
Magnesium FE& 7IAEEF-Io] viavlge] EA dtelN viavle F2

2% AAS FAL YENER o[22 515nmel A w4 FFshe AU

rlo

g EZy  (Xylidyl blue method)oZ AHAISH{T. Calcium FE&
o-cresolphthalein -complexon (OCPC)Hoz Al#=HI Y= 4L kit
(Asan Pharm. Co., Ltd.)& Al&3le] =H 3T

g4 U fF714E-2 glucose, total protein, albumin % total cholesterole]]
thale] ZAVSF T Glucose= Glucose-oxidase (GOD)9] 2Hgof 2]sld
glucosex= &4 Fo a4 9 EI wk§dle] FFEAT AikslgAr o).
olojxl o] FHAMB}GA7) peroxidase®]  FBof  9le], phenol#}
4-aminoantipyrineS 4ts}A 02 FHAIA, 7=y A M1LE YA o]
A Mg 53 50mm A WA ZRsle] NREY glucosede Fabt
GOD/PODY (Werner et al, 1970)2.2 2743} t}. Total proteine &9
GdBgoz TU oL AFAVW, wude H4e BN AL
dehhme o] Zgel st 44E AANL B 540 nmolN =
oW A g-S 3= Biuret o2 =731 H ). Albumind pH 4.0 F-ollA
BCGS} whgdlol gyl wastel S48 ez oxe Wy
630nmol| A &35} th Total cholesteroly colorimetric Yol 98] A& &

to

kit (Sigma Diagnostics kit)ol] 2]3] ZA 3l T}
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t

g3 ) 84 42 Glutamic oxalate transaminase (GOT), Glutamic
pyruvate transaminase (GPT) ¥ LDH (Lactate dehydrogenase)ol] th3slo] =
Gtk GOTE a-AE EFE27 L-ofadei7libg 7122 dtef, GPTe
e-AE FFE43 DL-I4#dE 7182 3t reitman-frankel-¥ 0.2 =343}
#Ath. LDH (Lactate dehydrogenase)= #H4FS E5FAiAlA 3E2NAHS A
@t o] W HEA NADE= #915o] NADHZF =i, 4%l NADHE
1-Methyoxy PMSe] &Ezaj3s}o| 4] Nitrotetrazolium blueE FHYUA|AH tlE=n}
4 YAPT o UTzuge P4 ma Pystel LDHY B4 =7

By

#) 2Eg 2 2% (Cortisol) #4]

et al. (1984)] "3o) met WA WS4 (radioimmunoassay) & |83}

o B34t Adge) 2183 &aE Cosmo-Bio Co. Ltd. (Tokyo, Japan)o
A, BF ZTE2EL Steraloids Inc. (Wilton, NH, USA)Z 38 Tgd3tich %

S
=
2
=2

#] *H-cortisol& Amersham Life Science (England)Z 58] F Y3}

3) SAEA

TAA = YA £4HE4A] & Duncan’s new multiple range testZ A}-8-3}
o AME HAE SR
9. A%

1) 4% 2 AEAR

4 F2A7 AT 22 1079720061 481ARE 20073 2928
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U7MA) AbEAY S AATE 55 AF 2 A=A Fig 3.3-16%F Fig.
3.3-18¢] Jeh)

10782 AR Ad, §4 2 F4 Aldde Wi AFe 101099l
A 20.6+2.07cn 2 204% Z=7}skgon, 7bEE kAl AldE #Hw 10.1+0.560m
o A} 201+4.18 ecno B 199% AFTFozH S 2 FAH HFE FA,
S ok 24 o B {938 xlole gl (Fig. 3.3-16). AE% A4 v}
FARANE, &4 £ A Ade i Al 4144553004 230517148
557% &7l e, 7EFE A Al Hy 429:+3.14004 210545252
490% S7vshe], F ¢4 2o mE F93 ol AT (Flg 3.3-17). &
o] A8 A @E HWNEX S (CHE AFS 107195 S4 $x oA
I 7} A A, 22 401409990 A4 2.63+0.56 0.8 65.6%, 4.04+2.07]A]
22740348 56.2% 2 ZrAstP o F Abs 21 ©E Fod xole #F
HA &ktt (Fig. 3.3-18). ¥ Al 23 &2
gl me} {3 A SUhstd ey, &4
+ X239 & {F93 Zol= gIATE old wE HIRtE X5 HEIF ARSE
Ao wel Folgh zole ANLH, AP A ARERT FE A HREE

Ag7h Aadte BEFS RAoY, FAAL dAHA FdTh

o,

2) E43}st A%

7 4% 7 AF B4

§4 #x24, 7HFe ¥4 234 Be g8 7 A5 WEES Fg
33-19~240) UEIRTE A1@ AA AF, ALTE7E 54 F2FY AOA

£ 282049 x10° min’2 2AIESE, 7MY FA Alde 253121 x10°
min'ai A 1o} f9g Folrh QAT (P<0.05). =g ZHzhe] FE

oA 107 d3te] Abg Holls F A o] HIF FAdE fFeldo] UdA
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32.34+312% % A}

o

LN

Al ol A

kot (Fig. 3.3-19).

A

e |
T 87 (Hematocrit)
-
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o} (Milligan and Wood, 1982).
sh, 8ot Ho F EFo] AL HAV Hol vt =mopAd #
HAAE7E Hed, 2 49 Ao Aol et Heo] A Ex7F dstd
A AR AZE e, AFEe] AL gflojA™ B (serum
iron)o] FA®EY. 1 47 32 E A ETH normoblastel] A 2] hemoglobin
Aol AslElo] vz A WEdo] Yehted, 3 7fe RBC F hemoglobin &
Fo] Aojx B YA (hypochromic) W1E8o] €t} o|Fox H Fgol
=W cytochrome Fo] ZZHo] ZHAast AX Hu T H=o] dojt
o} (R8s, 1992).

)

o] HES Fig. 3.3-25~260] YElWtl Magnesium FEe, A8 z7]d &
A} FzA oA 3.06:0.55 mg dL'elA AlE FE Al 3.98:0.82 mg dL'e
2 130% F7htov oL AAHA sty TR FHAAME ol

€ 780 2 magnesium FE7} 124% F71eg o}t FoAS AFHX &

i

9kt (P<0.05). Calcium ¥ =&, A8 27]d 4 $224 FaoA 4.35:092
A, A8 FFE AddE 355:082 mg dL'o® 82% AP ou, 7tF
ok2lo)) A= 3.78+0.65 mg dL'o) A, A|F 8 Al

472407622 130%=2 Z7}atdch a8y F %2 W BT AE 279

o] s, oprw] Mzl o Fapd W R FH F5 7159 A
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