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Development of a Land-based Abalone Aquaculture System
-A Land-based Abalone Aquaculture System Using Refrigerated Containers-

Kazumi Sugawara*

Abstract

Inland water aquaculture was the favored method of Japan’s seafood aquaculture industry. However,
today, offshore aquaculture is growing steadily in proportion because of the occurrence of the declining
quality of the water area and outbreaks such as red tide. But marine environment pollution from the
excretion and leftover food of cultured fish and chemical spray and the increase in the cost of equipment
and administration caused both inland water and offshore aquaculture to become unprofitable and the
aquaculture industry dipped after peaking in 1985.

It is necessary that aquaculture, be it at sea or on land, does not take a tragic toll on the natural
environment. With that in mind, this research focused on a land-based seafood aquaculture technology
which has the least possible effect on the environment and in August 1997 a study was conducted on
aquaculture technology centered in Europe which is among the advanced places in the world in terms of
land-based aquaculture. First, a study on feasibility and profitability was carried out.

In 1998, the Marino-Forum 21, an industry-government-academia research group, conducted re-
search on land-based aquaculture and developed land-based aquaculture technology. Although, there
were very few problems in strictly technical terms, it was concluded that popularizing land-based aqua-
culture is quite hard because of poor profits due to the cheap price of cultured fish and high initial in-
vestment and running cost.

With that, from 2007, OPRF promoted research and study of a land-based abalone aquaculture
system which regarded environment protection and the enhancement of profitability as fundamental
issues, by placing an abalone aquaculture system inside a used refrigerated container which curbed initial
investment and running costs. OPRF developed an eco-friendly land-based abalone aquaculture system
(SOF aquaculture system) and have had a demonstration experiment of a commercial viable system.

This paper outlines accomplishments and issues to be considered from here on.

Key words: Land-based Aquaculture, Abalone, Used Refrigerated Containers, Biofilter

"Ocean Policy Research Foundation
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A Pre-cautionary Approach to Preservation of Marine Ecosystem in
Semi-enclosed Coastal Seas

Mitsuru Okawa *

Abstract

Marine environmental protection is now of great concern as humans have become increasingly
dependent on the oceans for food, resources, and recreation. For too long, the oceans have been consid-
ered a huge dumping ground for human wastes. Ocean pollution is caused by atmospheric drainage or
runoff, industrial and human liquid waste outflow, solid waste disposal, oil discharge, and a variety of
natural pollution sources, such as global warming and subsea vents.

Coastal waters sustain a greater variety of flora and fauna than the high seas because of a greater
abundance of nutrients and sunlight and greater carbon densities, supporting intensive benthic, demersal,
and other forms of marine life. To assure that the oceans remain a great resource of food, minerals, fuels,
and energy for humans, it is essential to maintain the ecological balance of the coastal zone. Coastal
waters with well-balanced nutrient loadings encourage growth of macroalgae and sea-grass in shallow
waters and ensure the high survival rate of fish and shellfish in such zones.

In the last few decades, well-sheltered ports have been constructed in various coastal areas in Japan.
However, the ecological impacts of port construction and operations have not been negligible. Oceans
are extremely sensitive, and radical changes in their chemical, thermal, and physical balance can produce
great damage not only to biological, chemical, and physical activities in the water but also to the earth’s
atmosphere and inner crust, which are greatly affected by the oceans. In the past, ecological factors,
especially relating to air and water quality, were only a secondary design issue for ports, but they are now
major factors in specifying port and vessel design and operating conditions.

The link between sustainable economic development or growth and effective marine environmental
management is now indisputable. The maintenance and rational management of the environment is an
essential factor in long-term human advance, as growth derived from ecological depletion is not eco-
nomically sustainable beyond a very short time horizon.

The field of marine environmental management deals with effective monitoring systems and analy-
sis of traces, chains of actions, or reactions from the various sources of ocean pollution, or from their
initial causes, to the resulting ecological effects or impacts.

The objective here is to provide an introduction to an integrated assessment of marine ecosystem
health, the “Health Examination of the Sea,” which has grown out of a keen awareness of those impacts
and the increasing prominence of such principles as sustainability, responsible uses of marine resources,

and the precautionary principle.

" Ocean Policy Research Foundation



A Pre-cautionary Approach to Preservation of Marine Ecosystem in Semi-enclosed Coastal Seas

The Health Examination of the Sea comprises basic information, examinations, evaluations, and
public disclosure and management of data.

Basic information includes geographic factors, meteorological conditions, social conditions, his-

torical factors, and managerial factors pertaining to the bay in question. The ordering of such information
is an important first step in the inspection procedure of the Health Examination of the Sea and is used as
criteria for the preliminary and secondary examination surveys and the comprehensive evaluation.
The preliminary examination is designed to make possible a relatively simple examination and evalua-
tion to check for various unhealthy factors. Strict criteria were set to check for destabilizing factors and
for levels easily overlooked or not especially worrisome. In those cases where the preliminary examina-
tion results in a “Healthy” evaluation, health maintenance and management should be continued. When
the preliminary examination results in an “Unhealthy” evaluation, a secondary examination is carried
out.

The secondary examination consists of a re-examination and more thorough examination. The
re-examination undertakes a more detailed examination of the areas deemed unhealthy in the preliminary
examination to confirm the diagnosis. If the unhealthy diagnosis is confirmed in the re-examination, a
more thorough examination is carried out to determine the underlying causes. Although both examina-
tions are carried out in detail, the secondary examination requires professional knowledge and expertise.
There are two different outcomes of the secondary examination: either a guideline is produced for the
removal or improvement of destabilizing factors, or a recommendation is made for ”surgery” in the form
of a restoration and improvement of the environment.

In recent years, across the nation, there has been a decline in both the quantity and quality of monitoring
of the marine environment. In the future, through the use of this Health Examination of the Sea around
the country, we hope that a management system sensitive to the heretofore overlooked changes in the
ecosystem and materials cycle mechanism will be put into place, along with the improvements in data

collection and archiving necessary for effective implementation.
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A Study on the Social System for the Human and Environmental Symbiosis:
Estimate of Land-based Water Pollutant into the Tokyo Bay in the Edo Period

Katsuhiro Sakurai™*

Abstract

In this study, the target area is Edo city in the 19th century, which is assumed as the land area dis-
charging the water pollutant flowing into the Tokyo bay. Also, the target period of this research is the end
of the Edo period, which is around 1800’s. In Japanese history, the Edo period was from 1603 to 1868. In
1603, the Shogunate Government of Edo was established by Ieyasu Tokugawa, and the Edo period was
ruled through a feudal system such as the land-owning and the class systems for all of its 265 years. Edo
was the largest consumption city in Japan through the Edo period, because it was the heartland of politics
and a lot of samurais lived in, which were the non-laboring class. Though Edo city had the largest popu-
lation and the highest its density in the world at that time, it seemed to have the most unpolluted water
environment because of the human wastes recycling and its circulation system in the Edo society.

First, this study is focused on the delimitation of the Edo city area on the basis of the official an-
nouncement by the Edo government in 1818. One of the important subjects of this study is to build a
refined electronic map of Edo city. The spatial area of Edo city will be delimited by digital mapping
using GIS. And, the land use pattern of the Edo city area is classified into 11 categories and the area of
each category is estimated. Next, the socio-economic activity of Edo city will be quantitatively estimated
based on the documents about the population and the production data in 19th century. On the basis of
collected data such as the delimited area of Edo city, population, economic activity, and the area of land
use, the environmental impact from the land area into the Tokyo bay will be estimated by the inflow of
the total nitrogen (T-N) using the material flow model applied to Edo city, which had the recycling sys-
tem of human wastes as an organic fertilizer for farming in the suburb of Edo city.

As the result of calculation, the household sector and industry sector of Edo city had each 540 tons
and 26 tons of T-N emission with recycling the human and the livestock waste for farming. The amount
of T-N emission from the non-point generation source is estimated at 208 tons. On the other hand, the
total amount of T-N emission from the Tokyo bay area in 2000 is about 87,000 tons, which is 112 times
as much as that in the Edo period.

In conclusion, this study shows that the quantitative method is useful to analyze the historical situa-
tion from the viewpoint of the environmental and socio-economic aspects. Especially, the estimation of
the favorable condition of the water environment in the past should be reflected as the concrete example

of the ideal sea environment to make a future vision of marine environment revitalization.

Key words: Edo, Tokyo bay, GIS, environmental impact, material flow model

"Ocean Policy Research Foundation






MBEBORIITE 55 6 5

At A AR RO ICBE T 2 — B %
—NT bHZREZRHEL T

H % WH&E"

717 NI = (Tachypleus tridentatus) V37 NS X OVJUNALER IR RICAERT 5 —fi%
HIZRHHEAEY Chh o7z, ZFERNGHEIL LT 7 M =13V 2 TReRIT E A Ll
LTELT, ~VLaiftils LU EHEALD 2 EOREM@EERE 2 L& K-> T2 Th 2.,

FEOHMERIL A IROBETH 50, BFIXENENOPEY2GIFE L, AiER
BIROEFHDIREPHERF SN DD TH D, Lo LR b, NEEZFIIFEIZEBO
B A DA, MR DB ORMBE A 5 B 2T RERERIC R > TE T, B¥E
DI L mERBRIIFIZ L - T, BEROBEIEICELINZZ T, 20—
fHlTH %,

WEAERBROEITIIEIEH LW E CTH LD, £0 BIEIIME ST v AR 21
HERUTC, FAEAIREE BX LN ANREBICR T Z L Th b, a1 BFEARREZE LT D
AT MTOWTEER N2 AIVTHIFET 2 B D D, FrIZ, EMZRIEORAIT,
< DANRIZZITANOND HIEL 78> TS, ZA0Mho BIE, il 2 I3 7E 3R
MECHEERI LEBICALD, TEDOL 0O EZ ENE T OFH TRET
REN? ] LWV RBIWZITE LA REIER DT TV, TOEX Z /o0
LH12DIZIE, EMBERIEDOMEIZ DWW T, BRI il & mECEER, T
FRIEFICEED M & 2 0B L THEICEX D ZENEETH D,

AFHSCTIX, MERSEIETE T H D HEAEM ORGEIREI O & DV < DD JHHEIZ DOV T,
NT WNH=klr—AAZT 4 —\Tilkm LTz, £ ORER, AERROETTIIIEF IR
METHD . DRV ERENME L IND I &, o, DRI AT
HIERI R X OV EH BAEER O @O, BhET 2IEHZOVWTHET 2 2 ENEETH
D, HUSERSCREE . O BIRERR EOBRENH I L TV ZEBUETH D,

F—U— R BT b=, MERSEARAEL, (PSR R O T &)

1. IC®IC T EBR I I T D MARADTEED & ki, A E
(21T D BFRILIERTE 2 EANEE BTV D,

MR IRFERE O REIE, A HH0E A 7 1 Loa L, St oo RS20 TN O

TIZBWTHHE=IY BT b, fRECmiS AT AR 2 1 D D8 T B R BREEAAR DIk fo &

HHEBCRT IR



AP R A R R B 5 — B

LCEREND Z &k, BERN AR,
HEDR SRR ORI 35 1T D ARG 72 I
RENVETH D EBEMICERHIN TS,
LT OLONNEERIC L TR - B
B2 BERMICBRT 20088 LW AICH D,
FHUT, &0 DI REEE ) - RIS
BT L OREE L 72D 5 HIGEC, falifE
N FEM CRERG & SN256. &
DUVEREICEE L CEBER RS AN LT 5
Balid, RO & ATENE BIE & Dl
(LI, RN T, RS E LGB E AR
PRAEDNDRINATON T, BRI EZ £
R Z kit s,

AFHTIE, HARIZBW T IR EERE
ThHHLOD, DO TUIEDHNEMTH-

T2 &) R Z RO 7 M T =B BT

BEA7 OGB4 F12 2 DA BRI DTS & 7
b =k B A B 2 O (REE B DA
MAERE L, . KRORSHIER O
FIEORHI %I, FEITRRE ORI, #
HERPROMET 2 F5h], AERERANA - (RAGTE
B FREEME T A A B THRA LT,

AATH, B =B 2 R
PINTRUR 8 %78, B bIE< BB D
R BT M H=OREH— XTI
(L) 5" GRS, 1991 4F) °
ThDH, KEIC LD HEREHIE LT 7
FAZOARIR CHEE) ASIE MBS E
SlThol b E XD,

2. A7 bAZEEDERRKR

EETWDbaE LTHbBNL T M=
AL, S EECTHERTNCHER RIS B L 7o =3Eh
MO L, 7 ) 7RIS EREE & S b L
HAERICT AV AT NHH=L5b LTz A Y

U 2V A LI 2 (BEERT DIRITTE 2L 2 D
ERSEEHT TV FN LEELREM TH
Do BT MNHHT2 B ARSI, T A
VI HMRIZT AV BT N = (Limulus
polyphemus) 33 X OWFET VT INFICIE~ VA4
B 7 W= (Tachypleus rotundicauda) ., 777"
H= (Tachypleus Tridentatus). KNI 07
N = (Tachypleus gigas) 7AEELTEY, H
ARINEIH T N =FHOFTHRKOFETH D
A7 M= (®1) OHHHFPHERE &I
MWAGPBERICAER LTV D, i, AALSLT
I, B 74V EY RLRA, Py T, &
<~ "I bH T N =OEERE NS,

1 AT MAZ: MEOER - EES
(EAHE, FAEE) (B3O, 1991)

Vlziz. LRI, 1991, [H7 N H=0Ug] (EARDOWE : 1974 URE) . BOTEHTCH  WII0E, B,

1993, TH7 A=), WEHFRL Ty 7 2 728,

2 mAN HARILE FHRFIRCh B,

3 HiHIC X o CIERRIAE 2 T, WL T TEARD), FHFEMTTO [AFH A 7L,



MBEBORIITE 55 6 5

oL, EETC0nAbaENS Ly T
NERE SN MERAERE T L Z b, B
7 N = OARIZIEIR O T R A2 S A3
FLEZ LN TH DN, #EORERR
FRBELATE, WA R L OUUNIE <A
SABRL., L LABRPIEEDRES L7254
L LT, IS OHE T —ixm 2 EEY
Tholz, &V DIFHEFNIFHR R TOAEL
B, WILEOAETIRNS A7 N H =0k
BRI & U CEO KRR SR E Sz
D, BREOETUEREN DT N =KE L
D72 L, RGBS & Rt T 5
EWD—>TH Tz,

KUEEHHNE 45 FIW LI F)RCIT e o
T h 7 N =OBER JOSEMFAE I, Bl
TECTITA BT 5 72\l LR oD B BT TR 5
KA, F)INEORBLEIATIRF TOFHM
M. FTIERE, VR LA L, BT o T
N =8B iAE N, HHETIT I D & IEE
LT D72 DO—IE T, ZhaRked
TRHRESCEREFE DS OEWHIT RO/
Hol-Z N Tnd (K, 1913), L
22U, BUETIL, TREBFRIC X D2 OTH
e KB BAROTRAE - BEFES OB TR L .
BREEDOL Y RTF—X7 v 7 (2006 4) T
MEE [ IS TV D,

A7 b = A B OMEARER O O 8
DREST 52 L3, BT EOERRELZER
% 2 L DSERfE AR ORI & o THAR
BRBEHETHDL LN ZETHD, FOBRR
D OXFRUTHZR 2 IEMRITRE T, 2Tl
WICEDERE ST = LI D R & 13,
AT W= T, ZOFEOEYDOER
ZAREL T 5 HIRL OVERERERBE 2 B lH T 5
ZETHY, BT RNT=THONTE T,
PER, B, AROTf:E LT, O THES
PHHCAETE L COVbiE, T8, B En

T DBREEAAIET D Z RO HILD,

2.1 KRE
AARDOHT N T =DEDAEREIZ OV TIL,
ELEARRALRENL NN, 5 AR D L
AL TOZIREDORRREVEE * b T
T, WA OFRC)R EmONE TR E ¢4
HET5E0bihvTnsd (B30 1993), 7 b
H=nAEBME LTHEBELTWADIE, Kl
OFFIRFIZIE, FONERKRE TEICRD
Z &, ZFLTCEOFBOBICNEICIRIAT
N3 &> T, 7] AT RIS N OISR
MAFETDHZETHDH, BT WH=1LT A
N5 8 ADKIIH ZH LM LT, ko 1
REZ R 6 RIFMICEDY | 2h il
2O E oo THERICEAL L, KH TR
WIS B, ZDXH b7 AT =DiE
PEOBHITE S B8 IN TS, P
135 & R ORI R U, B HIANEK
2T X9 RGETARIH S, ERHT 5
NTZINFIRFLRE Lo 2B b O Tz 04
D9 H., BNHLOTIEEFRIIMLL CHEL
2%, WHE LTZ1E0N 0 oA | lishidE & I
ENB A, 1 ESETERE O KO & X1
WoFNEEWVH T FFICE > To+
B~CBE), oL, FETEELEIT,
FENTNAEIC & > TEERERETHY . Fr
M. IEBHRZA RS ATERT S,
ARSI ITTERE LERED 2R 1T 720N, 10
WA L FEEIL A IREE 15em BREEDORE S E T
RETDE. FEEFCHLTH LRV, L0
USRI AE B A2 U IR ORI K it
HEDTEREZ= DS AR TR RR & 72 %0 L LT
DR E 72 A E Tl 10 FERENNDL EEZ
SNTHY ., WA TIIE) S RE
L BB AN ET B £ TITh e OFEA %
B LT LR D, EDFEMITONT

YT A EEE Tl D HEEIEFTOHEIIL T X B8, BRI OV CIEBERE TRV D LY

A%



AP R A R R B 5 — B

FHHELEZLRTEY, fl 2 IT8K
(1992) IFTKI 25 FLHEE L TV D03, Z DR
IR TR, BYEICOW TS T
THFOREYIE, RETIxIhA, 7H V7%
COTKEAZEBRTIZENMLA TN,
Kz, shaETIIA > H=, TP, =%,
NEAETHD, RIKICOWTIERBEOEIC
BERKEE b tEZOND, 2L, &
KOKFUIABTHD Lz L9,

2.2 £ B RUMEGE DR

T 7 N H = DR B AERE IR 72 AR BRI
TEORE L 2D, 3. FBOSNAEIT T
KD —EREH] LABLNT, LabT LbdE
HHBT 2 Tidiv, Zoh, Zoi
WMOSGAEA B OHEEITE#HE 705, FT-.
A BEERERZ T UEHEDOFE R R
ZChDN, AEREDD IR NEEITIE, R
FHEOHERIFKL 7220 . ABOFEAKOH
BLEEL 725, 6T, PEIIHSCHEAR
HWTHDITEA~DOT 7B ANES TR0l
WbH ., ZNHAEBRMOMEROMEE L 7
%, WMEREOEAE IOV T, Hlirg B
(2D RIS I MERERR R 23 EE L <. Bk
RIZE > THID THERBFIREL 72 5728, AlE
W COMEEDOATFREMD Z LITHEHE LV,
Fo. BWETEEN TV D/MUES| & <0
., TR & ORISR A D H 7
M= bZEBHY, Zhivihs
OWFNERCH 7T N =B L TnDH b
BEIDHZEIXTE DN, EOMIEOAEBRE
MEFHITND DN E D AW 5 2 &3
LW, BT M =R oFmIIBFELEED
ILTWDNR, ZDRIZIE A OEFEHN T 5 5 1
B CHIROMDII T, FROHK, KEEL
RENFRELTHLAREERH DML TH D,
F 7o, VRIS S AU TAR K D BEFH ;)
HiE < BEN 7 HEHR COMEDORREE L H D |
F— A OHITEERMLETH D, Lo T,

ZOFEOERN G, EN - L - S - AR
DENENOEPETLED X o 2 IENRFAE L
TWEONEHELED Z LT TRV, i
MEFEESIC S LB Aol &b,
Elb LT 2 < BRIND K 9127k
725801203, ARROEENRBEICFENTH
DRREDNE, 272 L, BT M =R T
DABRI A FFRBIET 2SN ELND
Z &L T — 2137 M=
OERICET2EERT X THDHZ &I2iX
Y eLIRAAN

AR - B A 2 D AREMED B 5 Al
TIE, L A B A BAREC XSy L O D
MERBY | BE LI, FEIR - b, S,
AR DB ORI OREE & RIS B
METHD, LoL, EROREEETIL,
IO XD BRESETITNT L LB TIERL,
BARAY 72 707 N I = (xR 253 5 ETo
BEEED—D L IR o TWND, 2 DX H 7T LIt
AT WA =DH7 6T, i eIc s
25 ETHY, MO TER
TR 72 A RERFEIRIZIE S < DA
BRI 2R E L TR 2L NEET
HD, REFGRRICONTIE, ERREIE)
D Tl < FROMREIC T & 72 2 e ME RS
B DUEEZER], N TR E O ATREN: & Fik%
WZOWT b 72 RS 2L L Tl < EER
b5,

77 N T = O 72 A B DV T,
SZEGE AL IZE LD TH DN, HEORE
ISR K> TR A THY . Z D L9 2
FEND G, e & RGOV T
X EE L ToEMER 05 i rT e A
$tatkz DV EMERIET 5,

3. MV ER

BT A =ORDBERIIFET D Z &3
L EBHBHIHATH D, BRELTEAD



MBEBORIITE 55 6 5

VONQAVR Nk 12 oy gV = S 58 b ST Y
- WRIETEGR, FERER SR O, B
SEIC K HEERR, AN o) - %k
- KEVEGE (ETEHEK - B3 - BREFI O
NEE) \THEIR 2 A0 - JAE R
« ARNEERR ., RIS X DA KR
BN X 54 BB OWERI 2L
- BEHEREY OB
- BIE © % K DI5E - HERE T3 BT L
JEE 2
- FHEERA (VAR &)

- WUATASAAIC X 2 I BESEm O E N L

- HEAAERELOFITE

- RO DERE

CEBRBIGICEDT A A, THUADF

4

- HIILAE, EENESECOIRE
REWDHD, LRLEREEREEIN OB E I 4
DHT NH=ABHIC L > TERRGH S,
Mkl L O SN AERAHA XL,
BRI MR I SN TIEW D28, ROk
DN LU CUE, YEEHEREIIC AR LT
DEREMER &Y | MHEHEED OV IR L, &
& RIFEICLY ., HOMEKFPICIEH LTV D
By s,

IO OERIT, EOMIREEEEDI S
WTHEENICEZEZ 525D THY |
KR 7 D =120 N R B2 T D b
DTIE eV, S HICAEIT EFROERIIINZ
T, HERERRIC L D¥E KR LR - K R
& BRI X A HHEDIER, #EK pH DAL,
BAREH O REE N RS IN D,

4. h7 MAZREES

AT DA =R EBBAERETES "R
PihSELLREFD, FLFEHARESETYH

B D, AbRAEHE LTAL DBERE
SIK L DBEREFFSEMTH Y | HERAIR
DTSN DN T bW = AR #EE A BRE
S, FOREFIZEWN,

ENOH T N H=OERRIUEL THAD 7
"NT=%5F5%] OSBZEFNT, SMiof
B O SHAEE A2 EM L TV B, R TIE
BREAZILD, FROLVY RF—FT7 v
TG ESREZ2 v h Y, HIR
RIC L DREMEL M U7, L, Mk
FEOARMEREDHEIIHL OO, 2F
RO FRLERY £ L H7=bDiE, 1993
I TAARDT NH=%5FH8 BHRRLZ
THARD 7 N7 =08 () 1 LARE, 5§
RRENTWARY, F72, ZOSMEAGMER S
TR,

EWTEEED LT, ZOERRNO LS
RS D 2 L3, b A )OH 1 B
DIEETH D, BT M H=TiL. TOLEE
Td DT NN O BB A3 HE % [
DOIRVBREENC SN CE =2 e0nb, £
DAL, BRZSRIBEN CHHET D Z &
DLERR R T D, 7 NT=fFRITFEL
L CTEMSBHOBEMFIZ L > TThi, €0
ERERDOERICH DIRBEAMER L A7
L0151 e o A R G s 0 N RV N 7] 4
WL SNDHFTLLTH D,

41 KPBRSFIBICRSHh T FHZRETH
(1) SHIBEFDEE

RO EHFE T I RAL TG O SFLB IR R 2P
T %, WEEITH 280km>. A H 33,000
AND/NERTHICd B, FEZERIBEEN D OFIA 1T,
1 IRFES 20.7%., 552 FE¥ 26.5%. F 3 Ik
PEF 52.8% CPRk 17 FEHFETTEED THY |
B3 WEXOFEGNELEIML D, Lo
L. KROBHNOMOE L el IE5s 1 RE

SRR LIRR - TESHRAET AT - i
O BT LISMC, S0 NPO 75 & OHERER



AP R A R R B 5 — B

EOBMEANDOERITNERLE L (21 HBTH
W7 D) JREFOBFEANNIL395 AL RAT
AL TH D,

SHLE T/ MEEME, 5 XSS O
FBEIDM T T DI1E0, Iy MED< Y
VAR=VIEENHBEANZ IR D D0 BN, A
RBHREIEE CTH DI T R =T A F R
DAERT 2 BRBEE K-> T D,

(2) BFRIEREDES LR
SHLBIZHET DFFEETIRRESC~ U VAR
— Y BEEA IR LEHFTH D 2203 5| 1990 FEAY

BT D FE T —ERORFERE~DH

LNIZENEEE L 138 oTz, TOEHEEL
T, BFEHRO~ Y v AR—Y ~OSNE
i3 < 72 < EBEOBIFTHoKRS T2 £
SOFIRE NS -T-Z L, ka3
AMTIEHD b DD, T OMPEER & DTN
i TRV LVTOREREA~BEOZ T
ODEENFEE o Tzl EEZ BILD,
LayL, 1990 £, < OWFEE DRI 7
NT=FR&EICZOMEFIND L O, Z
DOFEENHIHERDO D 7 S H =, OWTIZA
FEEBREE~OB LA DU & o7,
INPRIBIOER 207 2—X 1 OBERET
D,

®1 SFIEORGERFREICEHOIHERELEZNORS

1990 44 ﬁfbﬁ:wiﬁﬁﬁmg<®ﬁ%%ﬁ%%
R TENGDVED D7 N T =B LE R
TETAL T oo ag |kt 7 b = R R B A O
N7 N =T 55 (TREE) 0%
1996 4 | KFICL D AT =0
IS N SAEFFE BT 5 Bt B A T B S Ok
7r—R2 1998 4 Eﬁmmm&@$¥f@EW%@%é%§ME-EH?@%@)
BB ARERFZ R S OREC L 5 ISR O Fi
2000 4F Mgl R L MBI O PR TEE)
s CnnE SERk)
g [[2005FF4A 1A RTEO R
2005 4 10 A |IHAFEETH, KRB, IWERTAA0FL, HEfIC
K2 BRI —ADHEHH
B BT N H =D
S =vr—4— |k
77V VT4 — (P RT K EE IR B
TETAL ot
HE R
ZINER Wi, M, HoTSREMER, HuRER, b7 A =argeE
EHESE  |HoTH, B95558%




MBEBORIITE 55 6 5

HHY A7 N = DA RBREORAE & PR FE O

A =y — | RSy BT 1 [RR

T VT R,
TamA2 | BEROT e ) e e L R
s O
e R PRI =287 5%, HIR{ER, HR/—
7, KEREE, K, R, BORER
FRG AT | A KT 5L ZRONER
A L ORI

[ =va—F— | BeEE

Ty )T—hA— |BOLESE

LI T
. T
7e=R3 e

Mg, Ebzcwd, ROV, BDEE, fbh, Bk, Kk

2/3 A
IR fE, ~ U U AR—Y

Mo, B < D ISHRERE (U e
G A o, Bik-S5< VIFEENRES WEVEAN WAVE)

g, BULES O

7 x— A1 T, BRERFERR O A
IFFETITE R L E o7, L., T
BUTA 7 N T = DR & 5 B—HEIZIERh
B G T 208, )1 efE L BRBE R A

&V ) IR R A AR RIS 51T,

THREIESNEE L 720 | BRE~OREmY 72
SICHAREETH -T2, 2 THEERAILOE
L &Rl mid, HUIBSDOHMZE L THE L
DEBEN/HEEEERI ChH o7z (7 =2—X 2),
LrL., 207 =—R2 Tld, IREEREOR
AHERLL VS X0 b, BRERESZEIICE
BT EER THHT-Z s, FIERBEET
b HWFEECREOHINIG LT, REH
SIS A B~ O FE R O A M T Do 72,

UL . ZOX I REEEZRY X 5720,
HoTENEED SHIEOLD D] L)
F—U—FERE FHLELZET, koX%
REFRPEFEN & & D T8 DS SFL
BEOHRANEREEZDIZDD T +—T I

SHIBESENHREINE (7=2—X3), 272
L., 2O74+—7 A%, BAERMESK O T
ERE, ABRTA—TLEEOLIITEBL
TV DRE L 72> TN D, FT-., HE
TR OB b AR 7215 E T H 5 A BIkRE
BLHAHI O E NS 2B ST D
EITE AW RIITREN % 5,

PlE, SHIBICR T2 nNETOHT MY
—RAETREh ARG AUE, MR IR E e
INFHBCEBR B ORI BB L2 B 2 B e+
THESEEN S 2 W | 1998 4RI 7 T =FE
YR ORI E AR TH2NEWN 2 7 A T T,
2004 ARICIIRERIRE K OMERDBES TR
b, SHLBOREEHFES L B L LS
BT AIERE Y g 2T 57200
Sl LT, SHLBSEEL L2, MisfE
MHAELRGE D DA TR 2258 A BN I
EHLHEOR & B 5 £ TITIEE S T Ha Bt
ICEBFE->TWA,



AP R A R R B 5 — B

BRIGEORGE & BR%E - MR & ORIEBILROTH
3 NI T b B DR ORE
BTH Y 7276 HARIIINHD AAFERTER:
2B 2 OTERE A SBL S Lo R
HIRRETH DD LW ) FEEA, Zha Bk
HINZUNNTRIS 2 ORIE T H 8 D, FFET
T, Alad &b, PRETIRE LRIFERERE D
M7 =7 M B E T AVl &
FIRELERE LTROLETHA D,

42 KERFEREBICRDHT MHZIREERE’
(1) RIAFHESEFREVEDES
BRHRIBIZB T D07 b = {REEE Ok

tld, BRSZT B SR A O BFETE E)
ELTEMRE L TRITONTE =2 Eith b,

EMERERNOBIEIL, ZDR—LA—VICF

HENTNDBN, ZOHR— L= L,
R AR OWFFETEEN X 1B FD 24 4RI2hBD &

. —FER Y TIRIE L7214, BEFN 37 S H
WEEhZBth, TO®ITHZ D 2 L7 BlfE
IZES>TW5S, EOFRETEEOREN I,
HEFD 41 0% % Bl CYRFIZHBESRT A

F) COAT N =OIROFRH, i TIEFN

45 0 THTT BIBITHEMEICRS 7 ST =
ERMTHD ) & OBENR—FROFRHE
WO SPEERL TV 5, BEFD61 4121,

7R E LB RIIAREN 4 BiffE—

ZTTEES LM R EMIZIRE L T\ 5,
VANT T B S AR A s O S A AT B
I BT N REOEENE AT RN 6,

PEUNGRAT, PEOMTENGRA. P4 ERE. 4
AEE . DHMTENERR~ & WFFEHIE & Rk
L. ZOEFOsHEELE < FHlish T,

SCHRRELERNE (REESEE T ARED

DEV] Pk 8 ) Zp Eix O EEZT,
ENPFETREREDO R E 23 2 & b 725 T
WD, FETo, PR 16 FED DI, P BRI

FICED TN EANFHTADESL Y HEE
¥ 12BN, BNOEIN—ETAE, FE KT
R EDFEFEIWH L TWD,

R AR AR — s —iIciBi S hi-, F
% 19 4 OFATEEN G & B A2 12T,

(2) FAREREEN - L SR AIREREOMES
AERER B ETeHIER E Ok 4 R BIROREER

BHE, RE o 7RSI 2D < Nk 1E
THDHIENEERETHD,

HEBRE AR CRE | 253 2 PR B S B 0O
Flaild, FAERYHE D &b 2 R OFF
TEAIREIZRE D 5 BARM 22 fR S 3 5- %
bIWBLHZETHAH, Flo, HEAYEE
DHETHL Z LB RERFATH D, HIE
FOMKGEIC SN TIE, BT OBENED,
ZDO— 23D D VIXFEOTEFEE T
Lk BHOAENSGAETH D, BFILE
RO CRAEDHRIL, nRT v s A0
VB 2 —ZEEO AN LB o TND, TO
FEOFAIREN BNV T—RIC R 5D Z &
TlEd 20, FHEHENOZE D3 - T Hidk
FHH D FAEOBE N ENLIUE, TR
AR, EEHEOfLERL S5,

ZORI RO F, FAEOREL AR K
UMad S8, ERIEENORhA L 22 501, EHRR
BB S 2 WIEF20 b ORERNE 72 L ORE
Thb, WinZNbOREIL, WIEBOMKE:
ZRTIZOOHEOTIE AL . SIRIRTEENZER
IZXH L CIRESINTZHDTH IR, ZNHN
HEBER 72 IEBI Db A & 72 > TN D Z &I
DORHITIR, T XD eREIL, FERER
DIFC) BN E LTEDOHDANEDHFT
BEXHET D2 LT D, Tk, FAERREHI
W TIIHERIERE (LI X 23K pH D2 b7 &,
HRERE 5 2 WITH S RIOZELIZIE U T,
PERHARE L, ZETIRNELHY, £

T PR RST 5 B S R AR TR — A 5 & AN < EMRE > HP,



MBEBORIITE 55 6 5

AUTITIR D R & HEMZ OFFER R D720,
ZHITEFERSY R B DU T E TR L SRR &
OHEPEE TENIIED R TE D,
TIEENCRTE L i R RS Eh I
D IREEEIL, FRTO L OOFERICH
b FROFBERIZEH TR SN TWD DS,
DAk & KESHT~O N OB OMEEILS 4 b
AT L T B2 bND, BEKk
CEFE OFERVSHESRSG O DBEND Z L 1T
PFE LI ETiH AL, FRICBVTHER &
72 o T TR BRI & Mkt M3 D 12iE, BE
ZESOE, BIREOER R L Dipl L
HYEPNI S DDFBHIINENRME L 05 5,
TIEENC L D REIEEN O K ORI R, A
BERRHCIRIEE N RN S ICh Y BB
R LD D FEHEITHE L WTREE O H DA
FaLUET DN TR TOND Z &
oD, TOHBEWIIRABRIZHES 5 Z
CIXERTH D3, —E O BTG IIHIh R
EHsrt0EEZLND,

5. ¥EREIRIEREERDERE

A7 A = MBI o o BRI A
BIGT. FRZPEDRHIIS O AEDAEFSAT DR
KThodEEbND (BEEE AL, LAY
&, ZDREIINBEURIZE 5V T I DB TR
BT & 2 Brfnf 72508 22T 27N, Rl
Lo TR LD, ANHOEEEL R HZIT 5
MR PEIN T K OVE B ST & Ff DRED i b K
ERES % L DR E oL {0 SR

RN SIPRAY 7N VT WA e 1
B L iEdh, (HENT, 1SEh AR, GiA. WA
HARSICEAL TEMERTH 5, A5 Tl
N7 NI AR DN TATE & & T ik
TAROIEE) (FFEEm) & &R NE N EHN
(CED DM L U TOABEEE (D7 Bs
1) @2 FIZEY LT3, AT, M
DB - R EMTS Ul RS8N T

NTWD, £z, REHRRETIEIH D0,
SEEFALICAGND L ICEHO T 7
=R E OB 13k A TH 5,

— B B HEAERICBWT, EIAEE D TR
SIVDMEABEEN—EEEFN VAR, 1FEALE
RENT 72 < 22 o 2B O HUSE RO i I3 —
FEOFFBLN R b D, EEFEIZ DOV T,
E RS DN BT % IR AN TAIE O 2R & |
fEAFEREOBMAMERF S D Z EBFET
BB, 72120, NTFFE, o BEREED
HCOAER, BHATHBT 572 00RERT
FFhEe o3, BROBRSHEE THL LD
BT 72 Ba A RITHE & 72 D

fEtFE DA BRI O B, M2
Thiv, FIMIEE THIL, T Ok
DIEMR STV, fEl R BB
LEERERHAER-T O L LTGHET
x5, LoL, BRIV T, Bty
BRI E OWFFEIEEN 72 LIZIZRL Y SL72 7200,

fEABRE DR Z B < 7= 0121, fatBEic R
T D HBLAED T LIV ORFFE SR L 72 D
L L, fEIEFEIC W Il A L ~r
DHFFEDFERL % FE ORI R D 2 DA —
B TH Y EMFIL, RO TOERC
B TIRERENIR L CHEIS R % 5 2 78
FAUE7Z 5780,

PR BHC BV CEMZE OfRR & T
Db EEREE T,

- TR 5 PRI & D UEEZER]

DORE X, Rtk

c FEORI GBI E T 5 £ COAE R B
BREEIZ OV T D BRI 72 FIE & R TR A
BRI A T AR 2 HERE LS D
HOTIR

« NIAL - & 7L O

- BEORENE

- AL~V TR S - A EF b

WEORE, B8 LXK
ThD, —RITHFEEMH T DLFEHE D



AP R A R R B 5 — B

RN, ARGE - EEDR - LR TR ICEN
DT EDHBILTWDN, KRR L
TIE. % OfEEFEIC SV T OFEAENH AT
DOREEMICHIT S, XVERREEZES
VERD B,

FIoEHR (HER - WEE) B Cld, SRR
2T —4 L LCTFRRICOWVWTOT — X Efii D
et & b b, AR - HEEHIEORS
PEZHIWT 3 5 72 D Ofa#F O Z R DT,

< YEFE. TR R Z & KA

VKR, PR, VEERUR., JEGEH - JE

- WK OVELT - L E. pH

- FEOIE, koA, B HER

- TE. ARMEENMETWE L 205

fi. BBREHE

s BRETLA~OT Fu—F (1. FER

Hil7Ze &)

- REATIHHEROMTE

A B BRI L DD EHE G E
T 0T TIERVR, AL T L
D TR AR 2 B ERANZ ST 5 7o DI,
E & BIGEKR OEMFE & Ol ES < i
TeRFZERT I AR ICHEE L QO BER D B,
THE., BEFAFEIIEBOTNLRANS 5,
L DR EREN D EmENDHRET
HY ., FOBEITE L TUIHHMEEAN L
TIER D FE W,

HTRE DOIET-CE IS ES R B 7 & Rl hs
LRI R CTH B, AEREZE. HH W
IEREE R T 72 EOMNF L LT, Fils
{EAEEERICEN L2 AR o —BR & LT,
e 7 — 7 OIENC IR T 20 b —K T
HAHI,

6. BHLYIC
HIERICAEM DS L C o)y, ZOAERER

BRI L CE R, 20 X 5 7232 2
THZE L2 T-AWL., A1FCm 2 573

B, ERBEEERH 2137 CTh D, TOR
AR, NFHORR 2 705 25 2 K71
BRI CTE 2WEFEORRITIED 5 e
MndH 5,

7 NT=IZONWTIE, EOIRmER, =
VR MR VURHBBEEN LML TS
IR - LA 1972), HESEL T M=%
ZOMFITIEI~NET T =00 d 0 @SN D
L0, EEEEAEICHRET a7 Fan—F
S HESH TR ET B OIZx LT,
17 H =TI AR RIBER & 362 ik
O 2 FEDOMERFIAFAET D, ZOMERDRN
MR THD T T LEMES N D & 250
WERI AMRFEBNHIEE L CEONEM AT L.
7T LREMEEE 2 ek U CREE DM T D,
Z OGRS TR CTH L Z L, AD
MiEF DT R R o OF A EICHM &
TV, 6L, BUREESRER O/ A 7
Vx VRIS OIGHAR, Fofa b NcER
L 7=t x 7 RS IERIFZE D ol AL T 5,
ZORIBHRMEEZ AT L LD, B
ORI > CEY R ERG s LT, 2
ZCHEFICH T ST = ORERGE & 1300
7RG, — T AERICREN 72 VEE O i
WEBERLAHZ LES 95, h7 b T=
WG r DIEERL TN DY (B0 1989)
BUIIL WY, ZO X D ITHEIEHE DA T
LRI 21T O 2 L IX, EREROMR
A B AT MR SRR R E ORI D &
i, WS ESPMEOHLTFELESDbI5%2E
72V, ETREOHPIOTZ DO &\ ) A
HRIERH D & WD, BRI &L
DWSLE V) FARIL, fERELTHT M=
RECENDLT T —FDOEOTHEH B,
FRAHY 7ot S AR R R I I 0,
FEOAERICHE L7 BRI 2 5 2 LM
L b RUITH B,



MBEBORIITE 55 6 5

B

AL, BT NI =ARFEDOEENE AR L
WA BRI e - T2 BSOS
#. G5, HTBRE ORE OIS b
DThHDH, ZZIT, TIHDF2ZxF L TEND
WE L REOMEZR LIZU,

SEEH

Al A7 MAHZDOEBIRR

BUE, BT b H =1 3INACES & E TR
FEETARONT-HIE T LUNRD Z &M
HskZen s, BRI ZAE Tix, Zibin
I OB T MT=PER LTV &
RS TWD, LLTF, BT M =OfiES
FEONGE, AERICETAERERIT L ICER L
Too ABIZOWTHRDRAR TR BRI LI
BLEDOIX, Ly RF—%7 v 7 O¥fExET
L& LT, RO BRERE R EAR
WHERRZ LT D THDL I L EE
LD TH D,

72k, BRI OW Tk 2 A
1Trebit TR b 7 < 72 < F28R
BREEE OV IS AT CRERMAP TH S 2
LD AHHA CIERERR 2 7E 8 C AR R i
THEBEELDD L LT, FDOORE
ETHHHEV ITHZ L,

(A0 F]
PN
KBGBIZI1T 77 - T = DA BB & 7L

L 72 SCRRIC DWW TR AR B dauslid dh 5 23,

AFTETWHRY, UL, FEROREE
ENGIE, BRETNZIEH THEESE LTl L
RN HT T =RNE Lo T, A4
ONWTHEED D Z DL T b Y

=FBECTRKBTLICLIZE WO FEEB 2k
NH M7 & B IR 30 AERE E T AER L
TV EEZLNTNWD, KIFOKEARER
% C4EE) 11X, o Tmh 7 v =
DEFHIAENT VR Z T 720 L7-5eekn
Feo TH Y kit DI 30 AERETEITE &
TITHT - HEITRE T H > Tz 2 & BEFn 42
T SRS ORIl L T s hi- 2 &
WBFD 50 ARARUCITIRAT B i O TR Em 23 IRE %
L QW2 epmbnTngd e
18) % o LIRS K fgOHEIT -T2
D8, SEROTARIC R O A1 LA fiIl L HE T
iz (85 2007),

FIZMPEVOIEE TOMEDOREITH D b
DD, FEIFRYEIZ OV TOIFRIT, M
DT L PEINCE LR R B> 72D TH
MIE, 2 TEIE L T AR S 5 5 28,
SLfERO |11 72 & IO B CIME LR L
ToRARAS, KIS FICBE LAR L Qe
ZEbEzZHND,

PLEX Y A7 & HIEF 30 AR E Tl
KEEFOWRFEIER L TWEboo, Ll
FRIOEBEOERM IV BE L T H U7 M
=R DIRETHY . BT LHAER
LTWD EIIWZRWIRILTH S,

- BEER

(it | U = i R VAR EREh T = 3B —
B2 UBFZERm SC B ) (1930 4F) 12 Liud,
WA TFRICHR S U7 R, S PE S L
TR ENTWD Z Enn, IEFgElicie
FERICH DAL TWeZ Enonsd (Bo
1999),

LN O BRI 72 3 EARBAZ 28, D7l &
BT ORI O TER LTV &0
IR SN TS, FEICITBEL T
BRbHY, R E TAERTEAREN EIN

S MBI ER DB L AA L F Ca—iER  (2007/0824) 3 FILMEIZBB L ZMHEN 1km LY EED TiTb

nTn5,

O Z ORISR b o TS T 7 D = RSB SIS RIT SN BEHCE S b0 Th B, 1
WSRO ARICL 200 THY . FIRSEICES bO TR RN EEZ LRD,



AP R A R R B 5 — B

TV EHERICTE 28, WOHETH T A
=REBLEDNIARHTH D EERME) 1,

- @IS

Bt LT <k, MIILERRICIE 7 T
= OFEIRHIA 2 EAAE L, A W—HFITK
EHRAEBELTW=k o ThH A,

1912 AT ONT-HE T, REBLED
Fby BA, Nk, FH, hE, S
HEINTVD R, FTHEME, 7t L S
L<HDZ BT ENTWD, M roTz
K7 M= E BN T 5 - DI/ EE ST
D EWHITFRAERTE Y, 5y - %o
NT M=% WEL, IhEEETRKETL
WL Tz (ORIE 1913),

AERATEIXEN ChE—OEII & Sh, 1928
RNV R O AT E O RIRGL MR E %
ZiFiz, Lol SR TFHRFECE-T
7= THONBEIIMEKEZFET DA TH
%, THEERIIMHEAGE —HN KRR
ZEME. LIES < OMEIIRALNT-
DO, BRIREETOREIN, A DA BEKITF
FROLNT, BUEIL, T2 S CORERE)
DOFER, WO UT= W EDAFER R IND &
NI o CTETZ, BROBEFEIIIRmE L
WRIIZH D, WLE LY Yy RF—% 7 v 7 (2003
) CIEERAERAEICHEE S LTV 5,

- LBR
RERTITRFE—HICERL T 0D

M2 73, RN 40 ERETH B AR ORFRIRY |

Ly RF—XT7 v 705 LEID 1995 4ERK
TIEA/DHEC, 2003 AR TIEHERMAEE 1 HEIC
fBEShTW3,

Ly RF—2T7 v 7 O0A LE k74
Tid, AR - AEHE LTRKE, AN,
JaET - MR O, {LHEBR ST Hil

TWb, LML, ZThboiuskod BRMIC
DV TITHERZRERNZ LV, Bl 23T H
B8 CId 1985 4R T CHER 50~100 A {03
FHIZ DD o TN, 1994 4E121T 6 fEIK T
Hol= LW HIENRDH Y (LB 1995) 715
i3 & ONE H &5 Tl A2 fai8ic 230 % 72
JCaL L PELRRLIN TS (FEFH
200848 A 12 HETI, 2007457 A 14 HFTD),
PALER D 2000 FLARE & BHEA R S LTV
LZOIMERBIONTHBETHY . JLBR
NI 2 R DOIRERIUIRATH 5,
Fio, KB, HOER EIRBROA ST
RO LT <, B ICRD FTREMED
H%,

ifu]=}

BRI LR DI O B 7 - =I2BE9
5 B 72IERIIAFT TE TN, P4
ECIE B 40 FREFETIEHEV DEL D
BT NH=NAER LT TifEl I R E S
TSN TV EEEbTnd (CEAMES
=R HP),

2000 LU T, BIESHER STV D DI,
PAE, iR BkEE) . TRAT (AR .
WG/ NEFET @RI a) Ths (und
7 N =WFEEREES HP), T D O Tl
PEIID R STV D4, A OTIETHAE
NN E XTI 1 B OFHE T 100 PLLL LR
Mo TUND,

Ly RF—2T7 v 70E<H 2002 4) T
MR IA IR ESh TV 5,

(EERR])

- ERE

BRI L » RF—% 7 v 7 2003 H213, B
TEDA B E Ui R (FE4T) . B
WY D B, SR O BEEAFTE I N T\ D

O IR L BROEMEE EBEFEEOBIHE O A T2 -l LD



MBEBORIITE 55 6 5

232000 ELARE, BIEDHERS STV S L
fkiE e 2

FIRE T CORLH LWVBIEOREHRIT. &
WS (BI6TRE) T 1995 4E L 1996 4EIZPE
PINFEREINT-bDOTH D (B 2000
1 H 26 H), RIKOHEIZSWTIE 1996
FICHTPHTHRESNEZLORRETH D,

1927 4 (FEFn24F) KO HFHCh7 ~ A
= DOWFFEICERY MLA REIR S S 2 RUTHE D
BN ORENIHT M= EITH> T
T RERCHIR ORegk TIUEMS IR 5 H 7
b T =R BRI DZETE (8 1993) | (R Al-1

ZM) LU, ERORERITVARNE O
O, ERHIHOEE T, HEIZRROJIIZIT
£ TORRME—H . BRI ORI (O
LITR) &2 £ TICE < OEFEMATFAE
LTWeZ ERFLINTWD, JIZITAHET
IERBFIORIG E T, SRV RIZIZEFN 20
FEEE C, PRI CIEAE R T
AFD 30 4R = CHERMZ < AR LW,
SR, BRA T CTIREEIN N2 D &
ZATROZA D, RN 40 £ 213
FCERERDZ NV Iiotc, ENTYH
COEIFEEMCITE 00 AR L, ¥

T A1 EIREOEIEH
Hsl (R Y5 BhENS < R ST
. IR FNATH
JIIZit A L
e WEFn 20 EEH £ T
M BIEIL R B
AR - SR | 0o R
IR KIS BRI N
FEINIIREFN 40 (R ZAIIIB L 5
[N En FEFN SO FEIII A 7 P =BHERE L5
BI{EIEA < RS
W L (AL e i TS SR ko £ T
BRI (48T e L
KEFHT 4% O HHER TV ARTE T
KR=B 7= FITHI o720 TETRIZVI 5
KPEET T BEIAER L T
7 AT ) SR b 5 7. T e
ST ggyﬁ%ﬁMEﬁﬁ&aﬁﬁ%éb\wmwiuha
T WORHIC AR B L TN =23, BRI BH
BLE [ (T VIR (AR 725 BRI EARER) 13 R < RSz,

BUEI IR DS RT3/ 2 FREE,

(WEIE (1993) X0 EEIERL, KT [BUHE] SRR OFRNAENNCHETHD,)

12007 £ 6 ABRFET, WETIIEBRRZTNIT M=2BOL v RF—2 7 v 7 1B#i LT 5 (fupfaid 1

).

2 772U, AT R C 1996 4E L EESNAE DT OM T T Y | 2001 4RI 6 FRShAEDS 1L, 2005 0 5 H )
58 HITIT TS NG SESAEMN 6 IER O T SHAENAEZ DNDBRENH D 2 EMFEIEINTZZ LT DM,
BAROEINIATOIL TR, (Z3E8TE 2005 42 8 A 29 HET),

B1950 . (W25 4) ik Th 7 v H=KE] LMEh, BHPEE BIAEEES. 5 O SR

HAFRFLEMIREICHRE S,




AP R A R R B 5 — B

F ORI DD B E S LI o 7243, 13D
50 HERICAD EMIC D BT R =08
Lo/ HThD, £, REOHWEE
WIERTHRRICOVWTEL OB 7 M =R
AR LTV, 1989 FEBIETIXZEA LR
LT, REBTHEMICHEIH 720, T8
TRNTTZV T 5, FPHUEOFTEN O
SR IR A (T D & 9 SRiRsig
40 4E~50 4EEHE TH 508, BIEOFRIL
RN,

IO OHIR TEIAN R o7 < o TR
L, HNZTIC & 0 &5 (i, 8 2
Rl lpoteZl b, FLTCHFRENE-TZEZA
HATEED THH & OPEAKZE M FRIK CEHE L 72
{lpolzbEX DN TS,

-J[]=
FEE (1993) 1C kAT, MEATIC TR 4k
OW I L7z ikiEz= T, s ENR

LD KDL AT T MAT=AER L,

PESIH G 2% < AFAE U T, B S AE BE TS 1 ak AT
BT N H =DM E LT BIVTWZAS,
AL ICHDNL T H, I HICERE (N~
F) A Lo THKRDE L IBRINT=T20,
1990 AEARICITV D & A BT, FEIRSG AT D18
RKIZEVWBRETRD Z L1372 720 kR
T2 EIZHENTHRIZ»ND Z ENHDIEE L
otz

ftho s & EFD 23 FE T AN BIREIZD R
<7Zav . BAm (1993b) 2 LA, HAEREEIC
DT DICEEPRBD LNDLLIME, 1FEAL
KEHELIZEEbI TS,

- EER

EERORHKEICHE L2 Eis
KOBT MH=PAEB LT, /IMABTHR
Fe AV B, MGl (BTRg ) . R (BTRg )
RETIHOTUIEELIZE Wb DD, MYE
HWEOHARIL T, #RETHE, I THERET

BEIZR SN o=l S (FER 1989),

[hiaR])

- KHR

B (FEIZSHIE (Frger) ) . AR (L
EIRRT A AL (D)) IAER LTS (K
SRV Y RTF—2T w7 2001), ffd %5
RSN T P =N RISy Eh
TWEE S H o 7oy, ITHER RN ED
HL 6O S C LEDMEARER DR T3 A D2 T T
W5, AR O FUEIR O fER 3
ZEMSL, BoLy RF—27 v 7128\ T
MG I B IZHE ST 5,

B0 (1998) TlE, SHIIEIE TFEEIMERTD
e AR RS PO RT, Ao T
HHAKDOH T N H=DEBMD 5 HTIIED
LE LR EHATHD LY IZEbN D]
LRLEN TV, T TBIE SN DR
1% 1981 44 B — 2712 L TR & B
TETIEZDOYREDOE+430 1 e o7z (B
FME) BN ORER 72 EIN T OFEIR-D 230
BHLEEmICH D (FEFEME),

1981 F &8I L2 OJREIZAMIZ 7
STWVWRWDY, FFEPEDIIDIEAERD M D I
L HANTROWE W O #HE (FES 1991) b
ool Lh b, KEIGYEDOFKHHER S
TV A,

- 2R

1930 4ELE 1T, FEEYE, S aimich 7
NA=BAER LTV (BE 1931), 1973 4F
(ZHRERVE, FEESE CAT A b T EEIN I A C
X, IR I O (@R B IO
HfESE) IO (RERAT) C, FEFEE IR
T O B | VRIT CREUN DS HERR ST
%, [RIBRCIT IR 3EH ~ DR & Lo 51
BT, WZEOVE, L OO T
WZEL DD T " A= B LD L TH-
77



MBEBORIITE 55 6 5

1983 4EIZH5E B DMT 72 - T-FH# Tl Ailk
DRFEE ., WELSMNC, B4 vl
FIEIX) . AR AEuiii/ VERIX) Coipt
R L TWD, BRI (THET) TIL,
FEINDSHERR Z L7270~ 7203, (ER KV ¥
IIEFIZZL OAT M H=PER LWL
DIEREH/TCND, £2, RIUEEEY M
‘I IAUE, FEER (B . AECb
DENIER L TWzEnZ & Tho72, (AR
1993c),

R T DR T N H =OEIRRILIZ DU T
I, B (1988, 1993) BEFIZHTZ - Tl
L. 1983 fFE TOREIEIC OV TIEAENE
(HE2E) b %< A BB A R
BRI, BN R TIRIERIC RN &
LT, Ok, FESR - ARBREOEIZ X
V) A ERVE TG BENER IR L. BRAEPEDN ) e
RENTWD DI, THEE O HatESE) T F &
W, FEESE O BE, RGO BAREN
ThD,

e il T VX PEIN HL D BR B A LB T D 72 1T
1996 R\ SO EIIMI b 2 B LTz, =D
TR FEINCR D 0T N T =000
IMUT=A, BEDMTirbiu /ey i B Clis
IR & A ER b7y OREFE 2005),

&k oo A BB A OHEE I TIE & A E1TD
TV T2y, A EEE Tl MR R
(2 K2R 7R EEHA DM T oL, 1998 4
O BEREI I B — % — LRI X0 IR
il 3500~5200 fRE{A, BEAELA 4000~6500
REHEE Sz (RIATEREER  1998),

- EER

1980 AFEHE CIIRFEE () . (KBS
(ZyghT) GBI O 290 &35 R
By (G - FE) TOARDHS
Tz (K - R 1993), AR OW
TITHEHRE 2 720, 1990 4TI, (FHE
BT (B BIHZIR) (3R TR

STCRETHRIEENE 72 <Ry, &
YEUALL#ERTHFICE > TANTORIZH -
T-WOHI S HAS L= 2 & D, BRI B
FTAERERLIZIE SN T LE -T2 L H 7,
FHR)INTO (Zx BiERE) X, 1996 45
ETITAAR—DEIIMTH - 7= &\ vbiu T
723 1993 4E0 B 1994 4R % B — 7 (BN O pE
PRONWERBD LTWD Z EnD, BRO
A BRI L BMEENC S D LB 2 HILTWL
% (B 1996),
FEBEROVy RF—427 v 7 (2003 4F) T
. MERVERARE IS LTV D,

- RIGE
IE S (1993) 12 X5 1983~1984 4ED B IR
EBEIO 1993 FoEEIYRE, BHO L
(1993b) 12 &5 1992 FDOFHAEIC LRI
VR, b EinE (el . JutHu
Eine (EERT, PetibfRin) o Fetprs (Fefibfr
) KANE, BEEAFEEREE TS A5
. REC BRI R CINL TR £
DR CEINIMER STV, R
BTIEE =< ARy, BloxtBiEn
DTIEE L PEIIR A B0, BMERIZH
0. HEFETIIES ARbh,
NI EDOLy RTF—47 v 7 (2001 4F) T
I EEREIE (NT) IlEES R TW3,

«
>

- A
O XD ITE R CIE I HEIF SN
THEMMRT =X Lvenb oo, £#io
EARBEIH C TS 2 & E X Hivd,
L7 LA 28 AT 2 il & Ras = oo i
BHDID, REARITA SN TWIRWAER
W3 d B AHEMEIE S B,

B, TR T N =%5F55) 25 Th
SENT) ICEIE, Ik TR ERBNEK
62 < OFEIINHERR AU TE 7243, 2001 4R &

C

\



AP R A R R B 5 — B

DA, ALTUN O EIRTIE TOREIF 23K
NEWELIZEDZ L THD (FAL2),

Q) ARA BFRERE D Bz h 7 N A =0
D EIR]

BT NI =W OER E LT, bR
TOWRME, TIBOHDS U L DHMEDER
BT DR RIS ORI K D E
YR DR D N EFR & Vbt T D 28, B
BETHINLEHTROND Z LD, AN
BEARSCRIEDE N, HEIRTEIC F5 1T 2 FEAIAT
WL DKEDOE(L b EERBEROUNEDLH
Z BTN D,

FRIEAER (1993) X, WEWRFEOHD T N4
—OBAVOFRE LT, JIVEETHWLR
LIANIRL LY ¥ —HOAROBEHT X 5154,
o L] OBEMIEY 1T X - TEBRPHNT
WHZ E, R L AHEDOERIELIERH L
TWnb,

FAHBEORELE LTV AEEIL. Bl

IO OB 7 s H =D OIREIZSWT,

B LD LTS, DFEV, TS
ZKEDNEIR L. HERE L 7RI AETRBEK, 2
W, EEPKREOBYICL D~ Rk LT
BEEfLE S HICHEIESE TV D EOEBTH
% (B81 1993b),

RO L CTT T A O REFREN R
HFEINTWDLN, BRFE(IZE > TREFRE

U727 F 7 A IS X O I HEfE 5
L, BT N =0FEIR, HEEEFT~DOEY
ERBEIND,

SE R

TRER;1991 BT ST =0, BOUEHTEH,
1991.

WAL, R 7 N = IIBE R
T AL 1993,

BOR%—. 191, 77 b HT=OREFE~— THE&T
WA 13EET D — AT

KIELARER, 1913, T4 7 N H =B HIEE T,
EhFERE, 25-298, pp410-415,

BAOR—. 1993a, 77 M =X EAREMD,
TEAD T N H =B EEHRR 1. pp3-12.
BOR—im. BARDT NT=%5F05

IMRIESE, IWICIERE, 1972, THARENSEIC
(Tachypleus tridentatus) fiLER 7" L 47" /L D fhH &
ZORE (55 1) ). S, 94(3). 293-297

HEIES. 2007, TRERYE & WERPNIEIZ BT 2B A
WY () L2 oBUR). HEEE AW,
170(2007 4~ 6 A %)
BIOS%—. 1999a, WMESAR, (7 M T=D4Y
(R | D 2w, sIERAR:
JRESE, 1995, TABROMIROIBENDH 5 T4
W), Ly RF—=FT7 v 7 0ALE, KBE
BREBE(RIE S, A B R R MR SRR
£ p.199-202

TEFMER, 1993, WEENSEICBIT DT M=
ARRROEE, BOR—m. [BERD T N
=B GERHR) 1. pp57-77. BAB T N
ZESFDHA,

BEOS—. 1993b, 1989 LD L7 M H =, BN

RA1-2 BHOEINDOMNVE

FHE 7 | e ] LS fi= el aF

2000 133 78 9 46 266
2001 201 233 13 49 496
2002 168 531 8 15 45 767
2003 130 912 10 21 34 1,107
2004 182 1,351 18 49 6 1,606
2005 236 1,581 12 25 48 8 1,908
2006 212 512 11 50 7 792
2007 255 265 13 74 607




MBEBORIITE 55 6 5

Re—¥m. TAARD T v T=0B5 GERAIR) ],
ppl79-223, BRI T N H=%5FBHE

BOS%—, 1998, 7 b =4 BHOBR—INE
PEE R O—@lE LT, VEVE L AW,
20-1, pp27-31

PRI, MR, BOR—, 1991, [HEF g
WZBT 2B T N =0 EFDFRA], B
KPR ENGRFACEE, 4, pp29-46,

EHEM, 1931, RSO & 0T
FT=. 7 I—,3, 3, ppl32-133

BAOSE—. 1993c, MBI I OEEREOH 7 NI
=ZOWTC, BOR—fw, TEAI T N=0D
B (AR 1. ppl05-114, HAR 7 FH =
ot R

FEEK, 1988, BT b H=0DFE, /K. 3. pp25-28

FEER, 1993, BZEL L OEELEZ L Lz
BRROBDL, AR, TAARLT "=
DI IR 1. ppl79-223. AAL T R A
A RAE

SEEHN

MIREAGE L 1992, [h 7 A=), BARTHHAR

TR TBREER . 1998, WAk 9 4215 HARBREEHE (1
7 N = 0RAR SOV EETIE) FEEREE,
el

KREFEGEE, AR, EHAMN, LEMHEh, 5 s
. 2005, MEHIcXvEESNEZLIT WY
=PEINHI O IR - AL AINER ) . B OMERME,
99, pp55-63

HAIRZER - AR E, 1993, FFHFEEBOH T b
H=, THRDT b H =D GEMHI .
ppl79-223, HAN 7 N =%5FDH %

HRETE., 199, FHRELT =, EEERD
AW, BAREMEES 51 BeERS, FE
KEFLAFE, pp370—379, e FAME,
FEEROEYIREZES

IAgE. 1993, EIBRIZBITAH T v T =DFE
W, TAEARL T N H =Bl GEHR) .
ppl79-223, BAN 7 NH=%FHE

A2 FREEREVHOAERE—H






MBEBORIITE 55 6 5

Some Aspects of Conservation of an Endangered Marine Species
In the Case of Local Activities for Conservation of Horseshoe Crab

Asuka Hino™

Abstract

The horseshoe crab (Tachypleus tridentatus), Kabutogani in Japanese, had long been a common
marine species along the coast of the Inland Sea of Japan the Setonaikai, and some coastal regions of the
north part of Kyushu island. The horseshoe crab, evolved from the trilobite, has survived even in two
major periods of catastrophic losses of species such as the Permian and the Cretaceous losses on earth,
having little evolved since Jurassic period, unlike most of the other species. Extinction of species is the
rule of nature. Nature undisturbed achieves a permanency of form and structure that persists indefinitely.
Nature achieves a permanency of form and structure that persists indefinitely. When disturbed and the
disturbing force is removed, nature returns to exactly the same permanent state. In this permanent state of
nature, there is "great chain of being" with a place for each creature (a habitat and a niche) and each
creature is in its appropriate place.

However, wherever mankind has made their habitat, they have changed their environment, and they
have become an important cause of threatened and endangered species. Rapid artificial change in coastal
line morphology with the development of agriculture and the advanced modern civilization is one of the
significant example of that.

Restoration marine ecology is still a new field. Its goal is to return damaged ecosystems to some set
of conditions considered functional, sustainable, and natural.

We should explore the concepts of restoration marine ecology, with a special emphasis on how
ecosystems restore themselves through the process of ecological succession.

Whether restoration can always be successful is still an open question.

All species have an inherent right to exist. Preserving a diversity of life on Earth has become an
accepted goal for many people. But when that goals comes into conflict with other goals, such as eco-
nomic development, the question becomes, "How much diversity and at what cost?" To find the answer,
it is important to think carefully about the values of biological diversity and separate those based on
science from those based on other values, such as aesthetic, ethical, religious or economic values.

In this paper, the author discusses some aspects of regional conservation activities of an endangered
marine species, "horseshoe crab", as a case study. This case study on horseshoe crabs illustrate that
ecological restoration can be complex and can require great care and considerable effort and that an
integration of every related activity is crucial for the effective conservation of species, both of mandatory
and volunteer service, as by local residents, school students, scientists, and local governments.

The horseshoe crab's blood derivative called Limulus amoeboecyte lysate has been used to detect

"Ocean Policy Research Foundation



Some Aspects of Conservation of an Endangered Marine Species

infinitesimally small quantities of gram-negative bacteria, which are ubiquitous in the natural environ-
ment and lethal in the human bloodstream. Not only for this, have the author advocated that drastic
measures must be taken to protect horseshoe crabs for the future benefit of all mankind. However, we
must also recognize that people's values with respect to marine use are variable, resulting in periodic
conflicts between those who wish to use the environment and those who wish to preserve it. Environ-

mental mediation can help resolve conflicts when values collide.

Key words: Horseshoe crab, Endangered Species, Local Conservation Activity of Endangered Species
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