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WEHE - Ein ARG KER (AAQ) THIE

oanJ4)VENEE

777 N UBFREOEE, 7anr7 b a BE (pg/L) ICHEATEE, 72720, 7
nRT v a BEISHY T T 7 R bt Lz 9 2 TRIET 5 )70 B, ARFEE T
BIE L22ns, EORETHLAVWLNS GEEMNICHIE TE 288835 %),
WIE ST - EHar R A KE R (AAQ) THIE

pH

K DKRFEA A (HY) DD, KON - 7 v U DRV Z R THEIE,
pH ZRET HERITIE, AKFITEEM L TV DRI (HCOs) DIEn, #E, £EMIIA T
(77 > 7 b OIE#N R E) . ARTEENC X2 EBRH 5, —BA7ZFIK, HEAKS
R KD pH IFIRERE TR E 5, I TIXIEIZHFPEIC 72 5 28, JEIRKS T2EBEAMB A LT
WA EBRWEEEE T ZE b h D,

- WE O T 25 A0 TR RV REER T D, HEEOEASERICE LK
TR 720, BEOEASCTEICE LK TR 85,

MR I X DR BEROMM T T v b OTREINTERZHE IR, KETEL,
JEJE CTIRVMEZ R Z L3 D 5, RKE TIIOOERIZ X 0 I AL RBEDBD T D720,
Flo, BECTIXT 707 o EOBBN AN T U TIIHRE I, BEEECRIEET A &
T D7D Th D, TR & TN ER SN D LK< 78D,
WIEH W - 77T ZEmEE W css (pH A—%) Zflio THIET %,

BEXEEE(EC) HAI mS/m, uSlkm, S/m

KEDOA A B ERTIRE, KIZET TOIWEITIZET X TRA A ORI > T
WAHTEDIZ, BRGEEIIKIZET TWOIWEREDIERE L 0D, BROWMNLS I 2K T
HALT, KA Ao NEL 20 LBEBRBHENRRELS LD, S(—RAR) L) HAL
T2 H 72 ADQHEMTA/Q) D &, BREEEL LN,
WEHE . ERUSEE G &> THET 2,

B AWE (SS:Suspended Solid)  Hi{iZ mg/L
KR L TV BRI 1pm~2mm FEE O RIEfEEYE D = &, ki, 88k 1,
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WA, EVHROEHW I ENEEND, B DFREOOE D, REEREICLYED
SIVTWAHBRBEREIC K 5 & 25mg/L A& Tl Il AASERNCE T 5, mIRE T, MO
RERBE S KOG RILE R EORER S L, KB E L TEE~OEELH D,

BIEHE R E A AT ) o H— Il EANT %, BB AL D BT A HEAR (B
S CHEEEZHIE L TEBL, % Tl Whatman @ GF/F %5 H, ki 7RFFAEIZ 0.7pm)
TYEJ, 105°CT 2 W & E7-%., 74 V¥ —OHEBZWET S, FRiE REEEY)
EELABKEEZHOCCQREICHET S, AATVY X —IZ ANDENZIE, BEKD A -
TR MMEBLISIEVREESLZ L, ARV U =BT 7 b a2#0 IR L (3 [BIFEE) |
ARBUKCU LU CRRBEICA S LI E 2tk e 32 L, A EoWEOEZ B E
TSR CBIE T B,

BB E (Ignition Loss., SS ZFAALVAERIZIL VSS: Volatile Suspended Solid &%0LV5)
BN mg/L

EME (SS) DT T BT 7RI A 600 C TIKIL L7z & EITHRBE L TIHART
LMEDZ L GEFRIRREMD» O EEMDNIRZ CIHERT D7, KFRE- DN O O &%
59). KPP OFHEMFIEM RO B R LD, EITHEEMINGRD | THHKSFEEYEK,
T b NI TVTIRETH D, BEOREREFHET HHEIEE LTHLHANLND,
G & A DOENG R RE 25D,
WEFE © SS D7 4 NV — % JFlR 600°C TMEA L THIEM 2B E, HRSE 5, Bmtkic
HEZUEL, BAOEEZFHET L, MEJEENGHEY ., MEVEEDNEEY) CTH Y | A%
WO ZnboRG () &2FHT 2,

REE

T D R B BRI OFRFR, WEW 7T 7 b OGAITESR (FEERRE, HhAY
fRRE, 7 E=U L) LU (U URe) &A% (FABE) NEZE, —MKic, A
AROWINIFEHEN L, T T 7 Do BNDipnT=, REEIIEE ST IEE T
XD, Ll AR B L O FJIKIMENT 2 L~ F 7 b 2 D3 EbES
LT, REEITHIGEIINAANIHEE SND, ok, KEENEFEIFAELTH, 8
R e EOMEBCBRPARET D M7 T 7 M ATHIETE R0, WK TIXESR
& U UDBHIBRERIC 225 Z L3 %V, AEE T TRLO 3HAZNET D,

TEERREZEZHR NO;-N : HAZ mg/L

KA TIXRHEEA A2 & LTIFEET D, MR X 0K O —RAEFEE ICHEREEEDO O
Lo, HEPBIOWKPCTT v E=TRERDBIEINTERT 5, ERITEMIZLE ST
RARTH DA, WHACH 27e EOFFASEMEAIE CIXMARNR SV & FRBIEDEL,
W77 hroOREHEA S &R T,
BHRTETIIHEDPFIATE 28F HBERREST U E= U ABESR LV o o e
EFR) B MEIRER L RAFEOHIRER L /oo TS, O taa A R
FAICHE L TV D 70, MERIEER T ISR ST WS, BRAAERER Ol ELAEEE
FIIRIBS DRI S, RAMTITIFE L A ETiH Lew, B KERICHRE SRS
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&L IR TR DR 72 < 720 . R E IR OEFR A K HFADEMIND Z L0
RO EFIC X 0 AEHOTEBPNIERI /D 2 & T, SR O3 fRHMIERE S C
HCRRREE RN L < BRSNS 72, —FEICH]) ISR IEZE BN R T 5 2 L3 b
ncTuna,

BIEIE :045pm A T L7 4 VE—TAHB LTk E 4 — T T4 P —THHT

Y ERRE!)Y PO,P : H{I mg/L

KHFIZEWTY VEBBIZREBE TFEO O L D TH L0, WITIEHMO LRI THFER
PEWTZDICHIRER & 22 > TWD Z ENRE, 7277 L, @EISFEET D L KIRD &%
{EDJRK & 725, KUK B L O A 7280 HHEZ AT 2 BRAKIE U U HilfR %2 52 1F C
WD Z EBRHBNTWND,

WIS 0.45pm A>T L2 T 4 L FZ—TAM LIaEKE 4 — b7 FF A F—THHr

TABRRET 43R Si0,-Si : Bz mg/L
W7 Z 7 D AR RB R OO L D, KPP O—IRAFEE Th HHBOHGHIT T A
RN ERY TH D, KFPTHAREIT S B, BRI E 23R EORECH 5, EEi
FAEHOHE LTHLEETHY, 7INEOAORKE R EITfE L TWDEERZR E DK
AR A D, BRKRDO T A BOFRREITIEF ITEMET, 14, 2/ RBLXOY
TROL O A BB E T ITEMERICEEND DR ENRD D,
HIE I 045pm A T L7 g VE—THB LTk E 4 — b T T4 P —THHT

Ly F74—ILF

WM T N BT A FEGTEOEALITFEETHY, C:N:P:Si:Fe =
106:16:1:16:0.005 L7205, W77 7 o idb >y K7 40— L REIC L7203 - TR
WAV AL MERH S, N P.SI D9 Bl b AR L TWDILRERNHIRERIZ /2D 770,
L7z o> T, KFORBENS ZNHDOTHEOEFTHT S L HIRERIMTTH D 0080
Nnh, ZOHITEREOHRNCHRATL Y R7 4 —/L REEE TR TV 5,

BEABBFE (DOC : Dissolved Organic Carbon)  Hi{iZ mg/L

k5% (TC: Total Carbon) (X, KHIZ/FET 2T X TORFELFE L, RAEKKHE (TOC :
Total Organic Carbon) & fE#%/%3% (IC : Inorganic carbon) 75725, EAMKREIZZ 5
WA SRS (DOC : Dissolved Organic Carbon) & KifMEAHEIRSE (POC : Particulate
Organic Carbon) (2571 Hivd, BEW'E (SS) 1%, R PEAERERBICHTEIND, K
DTSR (U 2 —7 4 —V) XD TH 5 POC, HEAHWH kO DOC, +
BEZe R O TR IR T DN KITIEME L CE U D IRF IRk (DIC : Dissolved Inorganic
Carbon) 23K & & HIZHJIA~FRHT 5,

KO EITHBOIEE L SND, AWM ORT DBICBRELZHEET D720, K
HOFEWDBZ W ERBEDRE L, KEBLOEYMOAEBREDOEICORN D, K
EDO TN BRI T 2 O DMIc, TIHPKRLAEFIIK, FARLEIKD SHJINHAT D
bDOLHD, W7 T N DBEERRERTH LR EDEEA A LKL TR
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LDEbHEND, RIEOOEDE L TEFERIMEFEE R E (COD : Chemical Oxygen
Demand) 723A< WS TWD 2N, BEAIORRE, ROSIRECREH, AHS OFE R 81T
Lo TEDES T 2HOEFINH 5, ZOREER X OO E LV DOC X TOC 73
Anwbid L oicizoTEie,

PIEHE  0.45pm A>T L7 4 VA —TAHil LRk E 2 FBIRRER TorT 5,
HIEICE L, MR 2 REHCHIN L € IC ZBrET 5,

KEEYEFEST-KEHIE (25-30 ESHR)

B LT KAEEME S U E S fREE AR5, Ha Tl L, AL ROt
ISBREE 2 D,

FHNOKE T2 S 2, K& LSBT D, 728 20F, TR T AGEAEEH STV 72200
JTIE, §, BRSPS v o DT OIZIRANCE £ 5 FEIE MR OMRREN BT 5, 72,
B F BRI T TIRE L B AT O AEMIREN ST 5, BRI
HEIE L RA > P CTERRMEEZSGD Z ENTE LN, HIEEITORREMNZRKE % IEf
WML TWRNZ EHZ0, ZHUIKH LT, &HGITNC EAREMBEATND D [fE
T2 ENTE D0 1, ZOGEFTOVHRBKE EBEICEBR L TWD Z Ealiff s D,
F o, KAEEY ZAE > TOKEHEIL, Sli72 5047 - BIERRRS0E B 7 oA Bl 2 o971z,
HEIZTHLTE D, bHAA, MESERRWDIT TR, e i, FREICESIZEEA
EDJITIE, TEhwek) »» D UBWK] IZ0ESNTLE I 29,

5% ik
HASHHE E RIS K8 3 (1997) TADSHT (B4 | {LERA.

Iz DWT O RS

N R¥

TRAVEE S T2 2 — R & FESS, — RN R 23G90 U723l ) I iy, i
6] £ 3G L7z INE =W & | 8 CIREOTIRN GRS D & RN —> LD, L
L., 70 & 2 =INC ZRNDEE L THIREITE D H 720,

I OHIE L BIRAH O | T2 & 20X, WA =) b, 2O INTEHRIZIE 4
RO YA E 16 KO—YFRNITHER S D, 7272 L, WEITHA SIS T T 7 2L 7k
EEODT, FNEFRDLHIBROMERIZ L > TEIT 5, =& x21E,. FIRLEZHEE
PRI T B)IEA ZERFEAR 6 Z I & LTt 28, Rt EZATEH b Hgn—
HZETIE =), 1 553 O—HgERETIEIURFNII & 72 5,

W EEMDOIARITEMRT D 2 ERM LN TWT, X A HET it & 7a - 72 IR K
ROEBRINTTY 2 OWGNERINT-OX, EICH KL EOFJIT, MKLLTF OFJIE T
T BT D OITEREICR O N TV e(REUL 5 T —HIERIZ L 5), ZOMich ., £
RO KAER RO L REOBIRNH STV 5,
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NOERFEHRS

JINZLTHEAT L. Eo, E< TRAVDEHWIR L TR TRADRES ORI A Ko, "EAT -
WE - O EFRIZ L > TNESHE LT OB R KBS CRAERBEZZE L Tzl (1944)
T, TORZIBAETHILL b T3,

N2 0 AT TRPTER S D O T, ROID ) FADORE TIZW L DOk &
NoHGEEE AR WHEIRS 562 BRLET D, ZORBOBEENKEWVIAIZa, b,
c LT IO DMABRDLE TR T 5, ERRITEENKRE S e ARIER ST,
MIZEENRKENE BAIZIZ A B0, LA ->T, Aa, Bb, Be @ 3 ¥ A 7K d
HT LT D,

Aa BN, JIRAERAS 1/60 PA LD Bl P A ) b Ot R 65,

Bb X, R AELA 1/60 735 1/400 O HFFHEIZE < | I & IO I LB iR aL D 1 PR
EWNDIH L FHENF SO RN B D,

Be B3, {HPRAELAS 1/400 LLF O Fiftlkic 2 < . 720 TR 720,

MDA NI L D

S(Substrate)®! : Aa BIOFJINZ I 532 MEER OE HiAT, FEOHE T OEEA
RRock)! : K X 7255CHEII D JE » OB

M(Meander)®! : #EATEO I D AIZTE D44, REIEEELTWDHZ EHE0
DDam)! : & LLCHED BN DA

O0x Bow : 7> K IRV H B K7=E D) = HH M
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KERRDRZITA

A(FRINBOHLNRLLLND, BLLYELMELVETENENID, E—F.

@ —HHRLLLMET, (D) ARHoNS.

B (Order) E fig ZFDhO4EE
. LE3K RO SEDOM1E, FI4t 218
BB (hyno) {BIE (=7 %
S A FLELTERHE

R RImICERST | HIRATE REME S

W E HEWER AR ATRYR
EiR3E R

tHEnE HEER LAVARER FHA | (BHTED | SMHEICRLATY | |(BRATE REM SFEEX

FE bR YUv <HRAR LB EE) W AEL
BETE (HhIHS) ok Er BEDOEERIZHN | [BEDAEDOM2{E

7 2 ARET AR B

. WHERADR--O0Y ABM
B TAVUR TYELY b g AR

AR RIZELD

—BIL ST B AT T T LA 70 DRZTHIX, KB ZERKP—EKH»

QBMELLELURR. BT, BRITELD, EBMD, HBULIELL.

B (Order) 57 2 Ktkin Z DD
HREE-BREBOHZLD., 2<HEWLVEDOLAHSH
GAE (NERVR £VT)) 3xt AKORWEZEZLDELD BEHEHITIORMI AERM

"L 2ADHNZELDLD

L POEW Bar BLE0EHDS 15D ER
EWE (FEZS) 3%t . ) FICEESM
AEREMH T RROR)EED
WABW IR ALY HwAIL) (3 BEE Ea Sh=A
" N BEERIL/IVELAELY
B#AB (h 72 77 FH) A A BEIROHEGEEIIME &4 - _
FIZHZD
BEAESTIELIRICELDT, BRASHLIEIIEDRTAICELF>THS.
(B F=F [KEEROBE] F2HETR FoREREY)
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Sk CKERERD OEFEED

Indicators of very clean water (water quality I)

\
/ _OES%h%5' 07 % Hirata mayflies
/ QEH (#18) Insect (larva)

@A 4 5% Stoneflies
QE®R (41:R) Insect (larva)

310~30 mm @10~20 mm
@BIEIZIE A2 @Iz MAM AR
Each leg has two claws - Each leg has only one claw
BRlx2A il RR(T2F (43K
Two caudal appendages 5 ﬂ 2 or 3 caudal appendages
SERE/NEL SERITAE
Tracheal gills are small I\ Tracheal gills are large
@FHURE 5% Nagare caddis flies o1 o e
QEH (%H) Insect (larva) , %;;?;Jﬂ;?lobso?lly
320 mm - . @g; nsect (larva)
Q@EBITEE i Sl Y é}% &
The head is black The bt;dy ‘s brown
FERIIASIVETI—V DK EEREEE

The body is emerald green
32N EE 229 01A

The posterior part is soft

Feed on aquatic insects

D <rE4 5% Yama caddis flie

D7=5H% Mountain midges
@E®R (%1H) Insect (larva) Q@E®R ($1R) Insect (larva)

310 mm
@INETHI=BIZA-TINS
Covered in a gravel nest

320 mm
@BEAIZIZ6ENRIENHS

Six suckers on the abdomen

M7 1.4 Blackflies DF=z9 X L Planarian
QEH (4$1=H) Insect (larva) Q@R #2814 Platyhelminth
@10 mm @30 mm
@FEBIFIITHRE @FIERFE
The body is dark brown Flat body
BAEBKIFIIEORELNHSD 12 N: Py Al
A sucker on the tip of the body The body is unsegmented

@Y 74 = Smallriver crab | D14 Name
] @ B1%8 Decapod Q% $E & Taxonomy
S %3;)7?(?5 " @& Body length
\ i -5 Not
\ N Live in fresh water O Notes
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Indicators of clean water (water quality II)

DaHsoRETSE

Kogata-shima caddis flies
QE®R (41HR) Insect (larva)
@10 mm

D TR4AIL Geniji firefly
QE R (%HR) Insect (larva)
@10 mm

@EBIIHRE QEBEIERE
The head is brown The body is black
FEEREOERE

The body is green or brown

Q=2 =V |
Water penny beetles

QEH ($H) Insect (larva)

A ®30 mm
Ok EERE ) ©10 mm
i | D EITEEEIIHE
y is brown .
HILEE The body is yellow or brown
Flat body (3R
Flat body
MDA =7 Black snail i DAL 2FxH4 Ishimaki snail
QA B Mollusk : = Q@A B Mollusk
@30 mm @20 mm
@RKIZER  @FKIZER
Live in fresh water Live in brackish water
REXRITTOSIEENSZN - RIEIXRITTNSEEMNZ N
The apex is frequently lost The apex is frequently lost
@D <k P = Brackish-water corbicula D
4 Name
%ﬁﬁﬂ% Mollusk Q% ¥ Taxonomy
@EKIZER @& Body length
Live in brackish water @{R% Notes

& X #kReferences

M BB (2003) KEEMNIRT VY. X—HRE IR
Karita T (2003) The handbook of aquatic life. Bun-Ichi Sogo Shuppan

REA-EXREE 201) NOEZTLDERANES —KEEMITLLKEHIE.
Ministry of the Environment & Ministry of Land, Transport, Infrastructure and Tourism (2011)
Let’s study aquatic animals: assessment of river water quality
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ElA0vK KB FEERID D iEEEY

Indicators of polluted water (water quality 111)

" S XH< X1 Water scorpion

S X LY Freshwater sow bug

QEH (FH) Insect (adult) @% % Isopod
\, @70 mm @10 mm
@/INEIMERRT D @i#KICER
Feed on small animals Live in fresh water
AKIIRE
Flat body

& (D> <7 E L Shimaishi leech

D43y J LAY Brackish-water sow bug
= QIE2E1 Annelid

Q%% Isopod 3
@10 mm g8 340 mm
@KKIZER B OkITRTF
Live in brackish water %a Flat body
FITRTE *EirH5
Flat body The body is segmented

DA =% Mud snails

Mollusk

@REIZER @% ¥ # Taxonomy
| Live in muddy bottom Q@fk & Body length
BRIAIXRITTNSIEEH S @fE#* Notes

The apex is frequently lost

ETHELLEVK OKERERRIV) DHERED

Indicators of very polluted water (water quality 1V)

LEyy  DRUHEE Chironomid

QE®R ($R) Insect (larva) @9 h<xH4 Pond snail
@10 mm QE{AEIM Mollusk
@ EReE @10 mm
The body is red @iRfE (X thn &R LW RE
The spiral direction is
@F a7/ Moth i opposite to other snails
) '*':m’”u\\ 377 (o] ies E3: ]
| /,__ L %ﬁﬁ(ﬁ]ﬂi) Insect (larva) Invasive species
mm
d O I RE

The body is gray

AT 533X Era earthworm
Q8 Annelid
®40 mm
@B EITHFE
The body is light red

43

@F AUAHUH= Crayfish
@14 Decapod
@100 mm
@DEEILRVFE
The body is dark red
5V K1E

Invasive species
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TR & KAEAY

L - RFEEOEMERIRED RIFEAIFE

SNYTAHT UK W DERICERT S,

Wit - EBEORREICTE,

AEFHFT )
5EE§;§h‘zSK’J'CL‘%o

JRRAUCEVANSA
¥

RO 5N ERBEOWERICERT B,

FTAIEShTOY [BEOT. BELGEDTIZRLN S,

FANYINTTS |[ZROWEOES. RNALRMP S TEELGENEET HETHITEL,

HhILSHIFTS EROMEEICERT 5,

KDENWZNIZT L,

T URE L o
(L OBT . BEOLEE>TNBA, Ko EbTED,
HoH= ERIZTE,
‘b ho= Bl LT Y BREICNG L b5,
\ — |wtEn - mwmcaons.,
—oXavbkESTS

PR TABZEY . ZOBAICKE VPR 3EEIDODIT-8%4% 5.
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PO EMERREDRIFEANIE

W /75154 D UBENTKIZT T,

~NE RUR ERDWEREICEoN D,

ESFAATRETS [REDENEZAHZROBBEICERT .

IR —URNETS [WH - BYORFEETREZES, WM SFHRDORKFICECERT B,

OB ZATATEY NIOHRTRICRONSGN. ZREOEELCAEDTICAE L TEET 5

il /7O NP SN EREDWERICER NS,

. I)LEVEZRASA B
[ RO 0TS < ERORNORENEEIMHE LTS,

v

A& shyan IWEROBEDTOMIZERT 5,

ERROMEICERT S,

@ |cosrone >
FOREHELTHITL. BBEETHHTOALY,

AY/N= N % LLEEIK D EN WERAKAN DFRNAP 50N GERIEEICERT 5,
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B - TREOERAN (WY S MGE)

A
-
n
n
N

KZEFWNKIZERT S,
ATEBRENDLECTHLERFETES,

Samsnmmer (41X 1) 5

FNBZLEZAIR) ANVSEEIFTEERS
DR,

TAKE. B GANGEICERL . EELS
LY,

EEICERT S,

EXZZ=
SELVKICERT B,
. FRNDORP 0N ENIEDRIZAEBELTNS,
Hh<XHhHA

ELVKIZERT B,

. kI os

BELKICERT B,

EHhEH

* BEE. BWESI YR
DEBET S,

BHEESANRERBFIMARAETOIRELARAIE Vol 8(06.1998) & U Brdk
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BRI

EEFNE :

1) REORE (ZEMW/-RLHA)

2) EFRBOFHE, —HILEHLENBYREDL-OHFLRY (T—2HDI—LFY)
3) HRETE (BAEAERE - BAELAEAREZSE)

4) TNTIhDGEHATEHRERNEHE (RUTT—4%2HE) (T—2HOY—FHY)
5) BbRo-EXDEILEANETYMAE (T—2HDI—FEY)

6) B
P a5 S
AR 1. v | REGE .
=ah (=)=
LA T—— 4
B DEATEE L e
R
\%ﬁ%
fim 4
fEEOE, EORAIZHIHEIRNDEE. tHxELESB/ET
HY, —MBIZTSU9 FOBDETIEZL, ABHEDET
[T, & FRIOFE—HBS (—FB/NAIDER) Y H L,
Mz 5.
KD AFHTRAREE (BEEANERWN), BIEOILALTI (T
SV hUBE) OEER.
HIEEREYMORAE - Fik

(1) ERO~QMDIEIZ/ Y = TYIE

(2) HILtEZMYHYT (ETRESR)

(8) P¥—LIZKEANT, TOHRTHILEZRE. WHHTE - £
vty FbTRABHZERYHYT

(4) RABEMET TEE

(5) TEAHEITALAIL (FAIgghdH) LRLTHERE

(6) FEDEFL—HEFIA

ﬁ%ﬁ (5 FA5< 7 ) m— H*ﬂﬁ

B

B \
HiE /
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BER-2.

'~

KRIGIE & T DEER

1) LREBTRONDAE

2) iR CTROoND AL

73

KERR, MNEDODAFELEEEBRS. KIZHFWHAENHD L THEBDY T A
ERXFTTRE. REIIKRFEZEBISRAT AN DMT 2, ANBHGRTGE
TEXRERAMAINZERE OGNS, JIIZBY, BTRETIEEEEKR (Fyx
<R) LHLND.

VA%
HEM KREIFEEHNLIRER. 7IS/N\VIZEEA, FEOHESIL- =
YLABEWI &, AL ABINEGEHII1 SUT THI L ETRATES. 7
I3 (BBAIWENYIA), WTLVERFETZZENZLN, —BLERICTY
T (BHBNEVYIA) ZORIZAHNY, NTS1\YV, ZLTHILYDIEIZ
DT D.

HhOh (KIPE)

—R, NERABCULIABEICHEAH L L, EADEEFESLGNI L
TETHEICRATRE. RAORVEOROMICAERLTNS. ARKT,
BEMEDKERRZEICERNTLND.

TOARDID
WO O LR FRIZHm. AEREEENS. ORREHIKISHL
TWaZl &, REBLIRBRENGVN ETEHBENGRFITES.

7 hY
FEERHSVRETOICE S EH0F TXOMM. MELEBOMLE <,
ENBEIOTHENENESITEE. ECKERRERNS,

7a

BiEZRSL, ARARTHMICERVBNASHD (| XITEBEDRRETEYT
SV LUERBANTEDL, FICBHAEENZLLTINZARAY, JIOHiRE
TH?. HAHICEAMKTH EEERIZGY, ChTHEREZR
RHED128D. COEICHEERY EDOY, BEREFZEDILSICHD.
MIZIEBENERY, TRETERNTDE1FTEERZD.

A=IN
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HERJIa—R #HFMHLBEDLFE

FEREMR, R/ HED LR

20114
A BfE

B B 8H8H| 8HSH
pH 445 49
EXICEEEC) mS/m 3.54 1.223
TUEZTREESR mg/L - 0.49
THERREE R mg/L - 0.9
A mg/L - 9.7

TIEpHECHIER LiE:Jk=1:25
TEBRRIFTIE: K=1:3DLLERTHE

TUoEZTRER HBREER. 7MBIE/\VITATHN

20124

AE ABJE BfE
B B 8A6HA| 8H6H| 8A6H
pH 4.29 464 476
ERIGEEEC) mS/m 8.81 6.64 553
TUOEZTREER mg/L |under under 0.2
FUEZTREERIZ/N\VITANCOH
F—bTF A =KD
HERBREESR mg/L | 0.007 0.002 0.002
TEERREEH mg/L | 0595 0.544 0.468
TA%R mg/L 0.005 0.043 0.111
1 EgRE mg/L | 0.004 0.000 0.000

20134
ARE ABJE BfE

pH 437 4.64 4.86
ESIEEEEC) mS/m 274 213 1.95
TERREER mg/kg dry soil 8.49 5.85 345
HFIEHMERR mg/kg dry soil 0.089 0.074 0.008
U FgRE mg/kg dry soil 0.034 0.013 0.008
TABEET (% mg/ke dry soil 1.108 1.692 2.593

TiEpHECHIER LiE:k=1:25
TIERKAE LTiE:k=1:10=5g:50ml

20145 (&, B REED-HFEH L

TIEpHECHIER LiE:Jk=1:25 LIEFERARE L1E:k=1:5=10g:50ml

pH
4.00 4.20 4.40 4.60 4.80 5.00

EC(mS/m)
0 1 2 3
ARE ‘ ‘ |
ABE
BfZ

THERREZER (mg/ke dry soil)
6

2 4 8 10

1) BRAEY) > (mg/kg dry soil)
0.00 0.01 0.02 0.03 0.04
ATE e
ABJZ
BIE

SE . BIN(EEORABTHAD1D)REBERNOHFMLIEDT—202013F7 A RIE. 247)

ARB BfE BC[E
pH 4.48 4.80 476
ESIEEEEC) mS/m 3.42 2.62 2.32
HEREESR mg/kg dry soil 0.029 0.010 0.002
U EREEY) Y mg/kg dry soil 0.044 0.013 0.004
TABRBE 4% me/ke dry soil 0.882 0.777 0.701

TIEpHECHIER tiE:/k=1:25T1EREALE +iE.k=1:5
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2012 ARJIIO—R KXHBHF L AAQBRIET—%4

giz2/bb oobbbbbudooooooboogag

sA7RBAIE
KiE KR AE pH DO 0024V ENE
m °C ppm mg/L
0 28.95 0.56 7.41 9.39 0.70
1 28.18 0.74 71.29 9.31 1.03
2 28.60 0.84 6.74 8.88 1.66
3 27.02 1.30 6.43 8.40 1.26
4 26.40 1.54 6.35 7.82 1.35
5 26.00 1.60 6.24 7.20 0.90
7 25.36 1.80 6.18 6.75 0.58
10 21.95 1.88 6.16 6.65 0.51
11.91 19.73 30.52 6.05 5.94 9.50

75




g2/l 0obbbbbudoooooobooag

Z L4 3447
€ c40y
I AT 14 GO, 4Y4C3
v 2—4le BEC L)L GO 4L 62
! BHRE|c gnycjr T.L
14! [=0.C = 14 6o 44 =4n4]ol unyt
9 EES | Aol REYROLO 4
€ B Yr BE Grr4glee L4y A2k
0S B Es|e ATEE|2L AN4L L)L RIerae
62 EES [ CIE e avd ] L Nrskk|L Q(sRET2] | (o 4L G2
eLe 2—(1¥S HEZ|C S RIZZ] EE|e (o 4or
6¢ 43 Gkyaagle (7R PIs i | Gy 4)1 GO 444 y=4ns]e |:F 2414
66 L0440l EIRYET 14 GO 4y 24182 o 4ucjL ‘nxrT|l BEY
611 ATCE|SE E=sL04c]ol (o 4ycyl b 4 Gl VLG Ly 4 ¥
BYE | ZE %YE | ZE BYE | ZE %Y E | ZE BYE | ZE BYE | ZE
(8:) St (Bl O [¢) Eomeby 17 0% =] 1E41;7 TEEY

(PEFUF O NLAEL)

&—L NGCl T110C

76



giz2/bb 0bbobbbuodoodoboougdn

2012 TS 9T —4

PP EA) B4 REFA L
Ba | HBE g | BE [E X EE
BEEfH EFAN BEERSE EFAN BERSE
s EFaN g EFa) EEE DR DL E L]
R RILRY O X5E
HoLaELE
S{Nuk]
IHXELE
FEEY  YRHLULE
ViSDVNY -
L
W EMEE TLIEE
HREY =IPUa%E
T3z g
IUVOfE. FUIoUa
EAFEREIZZN
F0%0 B
E4 ikl g | EE
EEfH EEfH
HEER DELY D2 E eIt ] RS DELY D E it ]
AR A 958 AR A 958
RS RILRY I R$E TR RILRY O R 58
o aEEE IR =]
SFO%E SFO%E
SHXLE IHXLE
L EIEE LI FEEY  YRALUEE
R B EDAV -]
U s
KBS LHERRD L,
BMTISU oD EE EEm TS ok s
(2D EMTSo I A AN
AEXHIC2LN,
FA i (1)
g | BE Ea | ik
BEEEfs R
=3 AR A 958 HREY A~sUIPUafE
RS RILRY O X5E ZE4 MmE
S aEE AL /=TI R
S NuE] FTYXRE
IHXLE H—<4g
R EE TIF I L
FEEY  YARALUEE
I L
N 1L
FRHLYEE
WERELE
T EIME L
RAE

RESYHEREIZSZL,

oo aA(hAT V)
D/—=T)VIRGENS
B EM T oI 2K

7




giz2/bb 0bbobbbuodoodoboougdn

2013 HRJIIa—R F52Hb>

K8 =3
P¥ERES &% DAL ik
FAE 4R 0.07{&{A/L FAE SR 0.2{&1&/L
v lyl= 0.031@{&/L HhI5S58 0.71@ & /L
hAT7 5 0.021E{& /L e 0.3f&{A/L
] 0.02{&1A/L D LEE 0.3{E{&/L
HESE 0.02{E {&/L ki HIh
REFA L 0N
PEERESR ik AR ik
HAT7 %8 0.17{&4&/L VL 1.7{EK/L
FoIora 0.17{E{&/L hAT75E 0.21&{A/L
ViFEOV= 0.07{&{A/L e 0.2{E & /L
aXYAH 0.13{EA/L =] 0.21&1&/L
S 0.101E & /L RILRYI R 0.4{&{A/L
<JILITLO 0.031& #&/L % HhIh
RILRYHI R 28
) L EE 2
=0 FOAN
’\*Eﬁ% k= DA ik
HEEE YAaKISEES $9625E/L  |[REEFY =<{&A
SHSRFYFR  #50{E/L L% ={SA
EEESR #925{@ /L 2R 0.2{E & /L
SHhYXE #92251@ /L Fao5E 0.11E & /L
hAT7 4R 0. 1{E & /L
9T L f={&A
fok 35 1XEA
TR Gal )
DA ik
WAT 58 34 5 1E/1.(40666.66)
dh4%8 0.17{E&/L
o FaoEE 0.17{&4A&/L
hAT7 %8 0.131@{A/L
PNV 0.03{E&/L
AR5 0.03{E{A/L
AEH ZH

78




giz2/bb oobbbbbudooooooboogag

20145 TS5 H9by T—4
RAaA =3
DA &% NEEE A &%E
BEREED-OREHIE WYTZooky |0 %
I
KRES L F0%n
DA &% EEE A &E
NAT 48 80 LY 210{E % /100L
U0 16 FRALY 1201&{4A/100L
LS 5.3 YRAL) 110/E{&/100L
o3 101 A/ 100L
[REBYD—TE |10{E1K/100L
RILIRYI R
ENl SHYXE
DA &% Joa9E
FTARALY) 67.50C /100L Ceratinum spp.
? 0.1Pt/100L Aulacoseira spp
R 0.1PC/100L BIATAID
AT $E 0.17T/100L 74 ) 758
i Gar O4810) AN
DA &% NEEE A &E
NhAT7$E 4920 HDER 30
IR 120 Jo3)E 40
oo 1020 Ioran—iE 30
A1 DME 630(BlI T 50 E) Fosoran—iE 120
LY 250
(BlEtEE 2D & EH15720) yalval= Ly 20
HATAD—7& 30
VikAL) 140
aARAH 20
RILIRYHI R 60
vYa3vra 10
IR LY 10
VALY 20
o Faw 30

79




80

I R

| RunyT

| 2AATHE

| R RN

I B 4Lyrd

L OAREH | L LI GGC
3 £ RIS 1% IE AR
14 ¥yt 14 E(Go 4yL L2
L (o LY g-gns E[LL .0 4AkL 40 4443 € (4o 4U4L7
b C4 AGEF7= e R IR BANTLA L [#1x R ATTN 4m 754
| () k470 o RIAPY s GO LU TGEC L EQo 4uct
[4 (o 4yotolx GO LU GEC GO Lyoy=gns € ELLALE
L ELL ALGLLYE B(LL LML GO 4uoun)x 14! HLL N24g (e
8 ATH 6L N By Nrs2a| L2 E(LL 420k
Gl ELL 0L 4L 4704443 L L AN 434C Ll ELL 24

ZE TE TE BYE | TE
R B 4 B
1Y 0% TE=|

L EC 4uuLycy

L L L4003 L L (A AT

I IE 1R 8 Eoo 4uc 2 L4

! BCL N L+ | Lo 44 LA73AT

€ HTL G GO LU0 U=6Y L

14 L4 404,43 9 FLL A2 A [Alx R ATTN 4m 7x 4
g IE RS L FCL LY YL 47 € ER I
4 IER IS N v YNyt 8 B HTLL G My Av
I IER 802 ! IE LA I e R A ¢ ECh N4+
| 6o 4y L GO LUC L2 | GO LU T AYEL L L4 A0 U 43
b OO 405E7 G 6o 4U4L7 v £ (A RAIE 7% Z EL 40Uy LGLE T
4 GO LUC G2 L FECL NGE ¥ € [C4 ALY, ANLLGY L EL40yrd ik

BYE | ZE BYE | ZE BYE | ZE BYE | ZE
§ [::4 Bt ::4
F= AT N

g2/l 0obbbbbudoooooobooag

E—LBEEFN 110¢




giz2/bb 0bbbbbuodoodoboougd

(& CL G EE QR AR

L

| T L4

I 2" KE

14 HonLly L THONHLNL L

G oL KL | CLANLYY LA

1% AT2X I oL £

e ATGY € AT2X= LT

rA CLAY2A—21 14 CLif

! HeL A2~ 9 AT2X

_ BuynxT| 8 GOy

I CLANLUYLY AL LAl 02 £4 3N

BYE | ZE BYE | ZE
I Yz 0% ME=|

3 L OUNAT

G CLOYETSY

| ECLANNHF

€ CLAN2 N L CLAxr K HE
L CL AL I CLAN2A—21( G
6 CLAN2AL21 G ! CLANGULL L LA
Gl CLANCY YA LA } ATLIAU 2 I N2eg =V
| BEWC € =172:9.49 | 2 ATKE
5 ~ATOd4<3 L —Yl& L NIZS V79S8
8 EooLYoH—E 9 N[ Zag jou RV2 1 N2 |74
4 EooLycT 4| Bloe oLl I GOLUATEYEC
9 HeooLyn) Ay 4 chLLy [ EonLHEcax3
I LAN+<| oe~o02 43y | EonLyof=g
Z UONYTORYD L NG V.S | HonLULeT
[4 cHPgcC¥r) 4 2 AT KE 6 HonLuys

BYE | ZE BYE | ZE BYE | ZE
¥ 0¥ F = NAT S

E—LEEEN 210

81



giz2/bb 0bbbbbuodoodoboougd

I ATHFL
4 AT2X
I —Yrl4cy
Z AToY
N ME0E YN T = G yyx2z)
Z4) BYE | FHEBEY =4 BYE FEHEEY
(Lnd) 8¢ (L) O [
9 GOLULLHE=(O%
: E& ! AT2X A4
b ATHL € CLAN2EHE Yy
0¢ aTax 9 CLAN2 =216
Z ATCE Z CLANOYLYEAFLA : brl2rysx2cq
9 GO rA [ay=p| L GoLULY=50%
I A Tadg<3 ! GOLUCHETE2 NS 14 TE¥A
I 2MATKE L YAV 0¢ YeLrE¥3
0z w4404 v AT2XEALE kES
=4 BYE FHEY Z4) Y E FHEBEY =4 BYE FHEY
[ 0% TE=] Y0¥
€ AN AV
Z B T L4
[4 Bl Q2 TELNvF ! 2 NTkE
) ATELH A ! ALY 2 AT
Z T+ L ATECvF
L (Ed) 2 A=kE L CLOU2NKF
9 (Ed) 4 av ! WAKL2
Z () L L B4 ANHLF
8¢ CLANLYLY LA L AAYYS
L GoOLY 14 WHOXCZING
L WAKL g CLL € GOLHLET
Z4 By E) FHEY Z4) Y E) FHEY Z4 BYE FHEEY
TEEY = _ A
YNy "EHFN Z—ClI(FH €102

82



giz2/bb 0bbobbbuodoodoboougdn

2014 HBJIO—R KEEHR AR

83

RAS Fnn AN
NEEEEA EAE | mE PEEEEA BEAS | wHE PEEEEA B A% &%
LRAZAIASOY 14 BALaAHF 1
BRIERED-HIAED L EXRE/OASOD 9 AR AR(A MR ARFLD 1
| FIrEqOhSOY 1 FABNIH5TA 2
IIILR—IIRESS 8 avvhUR 1
EBx ho=—+ 5 E32FOLY 9
NEEEEA Bixs | wE | |DRA1aFHF5Y 5 FEHSOD 1
THhINSAEY 2 S S u e dup;Lulyl 1|#BiEHY]| |HHVR 1
FoRREFFHATNE DS 10 gg%;::/v"t’” i EARTIE 5
AERUR 1 JED—TE 2 A=A HhFO 6
a/RAShsED 2 ATED—FE 1118EHY]| |a> 7R 4
FIaHEIURNESS 4 REEBYMO—i& 11 2EHY]| |ErES4H5 O 1
XN ODE 2 P2 IAY:lranly) 1
EAESZASOY 1 BALITDR 1
HIH= 1 ELEILD1FE) 4
*:;‘wa‘yxm'faﬁ@— 1 THA)AFYH= 2
<ASHTOYFE 2
F)ﬁﬁﬁ?b‘ﬂﬁﬂi 1
AT RUR
ES4Ah5 Oy 2 BN R4 B A% &%
R4 BEAS | &HE IE v 2
FS5hH5OY 18 AIXHA 10
FAa1LY 1 A)A3aTE 11
e FHAHVREsp 1 TIYAIH= 1
FEaHEIILETS 22 I—Oy/RTDVR 1|Es8147
RYUE 4 s 1
av<hUR 1
KEFS L at=vow 1 i3 (fE)
DEEREA BEixs | w5 | |VFET SR sp 1 PEEEA {E A% &%
aIHEIINESS 1
HEZL THIINESS 5 BREED=OAEPIE
T4 H45 0% fksp 2 |
EANE/OAS OY 5
koamEUASOY 1
77 Bspl 1
77 Bsp2 1
L OR=HDASAOY 5
*AOhThsTAaY 2
AUIE 5
ES4h45 0% Rsp 2
KO 1




giz2/bb 0bbobbbuodoodoboougdn

2011 BEEFLVBRNBTYT—4
S =3
i xa [EREE _— %’fq?é[‘?iﬁ: = [i%3 EEE , #Emﬁ#ﬁ#
T AINE S R EDE AR, - FHUMERS, IS, 71,
shn K EPRE TN A7 2|35
hy hRERE 2| 54 23 /7R $E
HT LY 18|3EE4E 2
ErAlANY JiE. A .EEE
FIOADIY 3.‘;&0)$E}j&¢%§ e
e V7SR IR R
R >.7a. >
7~3 ‘@, prom
Koo 1|¥4'7hh'nn
3 /R %E 7|2RYH, XE T A AU
50 A
B4 RS BAEY [EES RS BEARNEY
AFH=a4 1 9494 MEZ NN W)
FA4Hh0RE 18|h5'07y . fb U7t 1
243 4 ¥ 1
a4 2|EYDIE 71 2|25
AEQO 1 N 1
XoJF 9|#p ha'yy 1
75T 1|22)h% = AYFF7 1R, ;t“’ﬁ -
. o . NS ENGE (AN L)
HoehA 1 =% 1 DR
NP 2
e 2|03 5%
71 26|
Koo 2|UhEFT, IE
AT O A A
it EEE BREY B4 EEEE BRNEY
¥1'F 1 AR¥F 5
AR% 6 R 1
E415% 7[% s 4
E47% 12
a/yn 4
9479 1
Y{E 1

84




g2/ 0bbbbodoodubboododd

1 F\VIEL
SEEWO2-9FH BN YT -e£L AN|! X\
| 1 298 =17 L TL
9AT-GSL|L VY GELE AT-HELOLL|C YNELGRE BHEELONYT|L Yot
IFHFER | oy |G Nr ZECKH HHWOX THEL AN (e
97 NGl LG LE(L E4 AN Nskr ZEGH HcLAad|e o)y
SHIFELNYT|C a\/¢¥3 az|e CEL£2X B4 A4S Co3%
CIHOBERE (€ LCHG EAL ¥ I ca%k
€ [ g EHH|Y VARV 14 A\ THEL AL XN GREL
€ ¥£3 -1 Ny CLHAYHEL LS GEGY
1|01 XYY HHE L34S o)y HEL AN Lt
ZME %Y E) ZE ZME Y E) & ZME By E) ZE
(Smeid) bl O [ [y 0¥ Iz

AT NS ECL LT LK

ST LEL FULL

L GEGI2%

AT Niddknr T £\ Ko

i\ 44 O LU Exda
EACL AN " qOLg|e Myr ZECK Y EEWOX| P
OF EXLeh |1 LYy ¥ BELAN|C ragra
WO LCHRGENYLTRIZLRIFHH|g NX—1C -1 (eraxtf] E\EE) QKK TGE£L TTN/|9 ANIILE

ZME %Y E) ZE ZME Y E) & ZME Y E) ZE
T &4EY F = S5

E—LUGAZMEBNTREEE ¢10C




giz2/bb 0bbobobbuodoodooooogd

2013 HEBEJIIO—X AESIUEARAEY

RAD =3
B4 1@171<§5z| BRNA i 24 REEE: BNE
BhY 14 RO AER 994 1 BR.NE
s i JE bE ’77 j]’f D" 75\1’3 7J<EE w ++ = =
B HREEEY) 1 B YD I 11¥ER BH KEER
AR 12/F. KERHR, 7
FOARD Y 2%
. AAR, A5 SHE
ThY 2 2%
7 k2
HAYA 6 FH BER IKEER
LEXVy 2| 7—LRDKEER
AFATY A 1%L
A3 /1R 12 &
YtIhTAh 1
Ko 1 AH R, Ay OoHE
RE4 L AN
E& B K% BAR = B4 | {EiA%k EILES
Me73,AL,331E 1RYH,T
JIL—X)L 22|t HEYD K B RO H23L /R 2
SR EHIER
=10 FAJ
B4 E{R%k | BAR g% B4 REES:: BRR
R IEJSLIARID R
F 15 ek B oS A5 2
h<IHh 1| BA3%%E A3 /1K) 1
HAXMBNINEMo1=1=
Koo 11 HBDABTMITART F4A4Hh 12| 73 (BDHHED)
[RY (A
22 5 TE & F55 ’ ;354137A*/‘II:\;?E
X0+ 21E, TIL—FIL 1
FAHD 11 TEH= %R
54 1TE
Yya+3 9|,
AFEQOO 2| B
3] O (P a0 ()

B4 B3 BRE i 24 REEE: BNR
¥ 41 fAHhDPR AHLA 2 BRDES5H5EHD
5% 1152 RDED 5

. RKEDFYMTIZIE

ESAXFE 34 Y

AX* 11#5mmD ITE

<5 F 1 fﬂ:éhm\

EA4S5F 17 TEE

R . AE15ecmT

YYATF 1 )

94245 3| . RSDE

o I=NiS 1 ;ﬁﬂ:éhf(ﬁ
. 33XDESBED. |

<N\t 20BHOHE, Ik
v

EANE 11 B8, 30, dk

1 | ;ﬁlwéfn’a\

86




giz2/bb 0bbobbbuodoodoboougdn

2014 HBJIIO—X

87

RAaS F0%n AN
THEEA A% nEEAL ER% R4 E{R%
LYy 1 B =K 1
BREED-OFER L +73L /Ry 6
J979N1\E 2
B AA4hD 1
F&E R4 & {F%5 AEhH 1
THEEA A% TIZRT 9| IX7FFI 1
274 5 [N 11 |F¥ 1
FA4h7 3 Hh<vUh 1l I 2
HIT LY 12 A7 baFr<X 1| |9 ATusmsE 1
Bhiny 1 A IFNR 1
73 1 —d4 1
Hh<Uh 13 X 1 IO (R
FTIOARTDIY 1 AhEOO 5 THERER ER%
ThY 14 hoeh4 3| |AXF 15
e YLY 6 AT4A4HD 2l € 4
Hhoh XL 1] I PZ=E37% 3
S99\t 11 |[e15F 9
7 15
REH L
NEBEA fE A %% g (fE)
TIL—F)I 3 DEREA ER%

BRBEICEDRRDI-OHRE

CaN I




giz2/bb 0bbobbbuodoodoboougdn

HRIIEFEAZE(BREY) V—k

13E ) PLREISAR:EN
EEHR
hoeHA
ELEYY {&@14+B {E{kC
ZERKRE: 100mm EEAKE: mm EERKE:
E-F g Fs: g =
EW%‘%E g W@%E g EJI*J%‘%-E
EW@%(EV\)L) EFRR ﬁmm@(amm TERE Eﬂmmwamm BEFER
hI7S58: hI7S8: hI5S8:
rESSH: (Nkyas =B 3 FEHSH:
JELE: JE$E: JEH:
AR)AHHE: 2 aRYAHHE: AR)HAHE:
kR : koRB: koRB:
ZTOthER: FOfhER: FOhER:
f4E: 5. fiE:

ZTOMBFELEIE HEFEAEL FTOMIFLFE HAT7UHI ZDOHtutFEEEIR

AJbaF<X
TEFA E{AB EikC
ZERKRE: 100mm EBEAKER: mm ZEEAKE:
8 g Ex: g E=:
ENADES: s BNADES. g BERADER.
BREM(BELARIL) BERE BARAEM(BLANIL) {BIAEK BERAEM(BLARI) ERE
hI5SE: hOFSH: HhoFSH:
rESSH: FESSE: rESSH:
JESE: JESE: HELE:
ARYAEhHR: ARYA%R: ARYADER:
koRE: L =E [ H=E
ZTOMER: ZTDER: ZTDMER:
afa: ffm: 5
ZTOMIFEREIE RNBEWLELGD ZFoOihiFcEE ZTOhYFEREIE
bo)
K> o
& {RA {&{&B fE{kC
ZERKRE: 120mm ZEEKE: mm ZERKER:
3 g B g B
ENAEs ¢ BNADEE. g BERADER.
BREM(BLARIL) BIRE BERAEM(BLARIL) EiREk BEREM(BLARI) Bk
hI5SH: 7J'7’7'7E HhI5SE:
rESSH: FESSE: rESSH:
JESE: JESE: HELE:
ARYAEhHR: ARYH%HR: ARYAHR:
koRE: I =E [ =E
ZTOMER: ZTDER: ZTDMER:
fafE: ffm: 5
ZTOhiFREE EAEHLNEFEF- FOMFELEEIE ZTOh4FEREIE
Tz
(4+EOO
fE{RA {&{xB {E{kC
ZERE: 70mm 1ZEKE: 70mm EEAKE:
= g 28 g ET S
ENAEs g EW@-%E BRI
Y TCPRIDRELEE:S BRASW(B w\n/) EEE BREW(B w\)w EFEK
hoHSH: HI5SH: hosSH:
rESSH: (N=kya =N rESSH:
JE%E: JE$E: VES:
ARYA%HR: AR)hHHR: AR)hHHR:
koARB: ZN=E (7 NEE
ZTOMER: ZTOMER: ZOMmER:
ZTOMAFREE NEFD FTOMIFREIE IDUahAMTY FOMEBTEE

EHEREOR

88



giz2/bb 0obbobobbodogoooooogd

P IAYS
TEFA E{AB EikC
ZERKRE: 150mm EBEAKER: mm ZEEAKE: mm
8 g Ex: g E=: g
ENADES: s BNADES. s BNADES: g
BARI(BLANIL)  BAK BEREM(BLANIL)  EFRE BART(BLANIL)  BAR
hI5SH: hOFSH: HhI5S8:
rESSH: rESSH: rESSH:
JE$E: JEE: VESE:
ARYAEhHR: ARYH%HR: ARYAER:
koRE: I =F (L H=E
ZTOESR: ZOMER: ZTDMER:
afE: TISRT ffm: aE:
ZTD4FRREIR ZDh4FEREIR ZTDh4FEREIE
& KA {&{4B {E{kC
ZERKE: 50mm EEAKE: mm ZEEAKE: mm
8 g E=: g EH=: g
ENADEE . s BNADES. s BNADES: g
BARI(BLANIL)  BAK BEREM(BLANIL)  EHREK BART(BLANIL)  BARK
hI5SH: il hIHSE: hIFS5H:
rESZH: BA. il rEASSH: rEASSH:
JESE: JESE: HELE:
ARYAEhHR: ARYH%HR: ARYAER:
koRE: I =F (L H=E
ZTOMER: ZTDER: ZTDMER:
afE: ffm: 5
ZTD4FEREIA ZTDh4FEREIR ZTDh4FEREIE
—a4q
TEFA E{AB EikC
ZERKRE: 100mm EBEAKER: mm ZEEAKE: mm
EL- ¥ g BE=: g E=: g
ENADES s BNADES. s BNADES: g
BRAM(BLANIL)  EERRK ERES ICPRIDRELE: BART(BLANIL)  BARK
hI5SH: 1 hOFSH: HhI5S5H:
rESZH: 1 FEHFSH: rEASSH:
JESE: JESE: HELE:
ARYHEhHR: ARYH%HR: ARYANER:
koRE: L =E [ H=E
ZTOESR: ZOMER: ZTDMER:
afE: ffm: 5
ZTD4FRREIE %@ﬂﬁﬁnﬂ$1ﬁ %@1‘@4’#.:E$IE
7IoRT
fExA {&{AB {&{kc
EEKE: 50mm EBEAKE: 50mm EERKE: mm
5= g F5: g = g
ENADES . ENADE ¢ BNADEE. g
BRAD(BELANIL) BAR EW@WEV\M«) AR BRAM(BLANIL) BERR
hI7S58: HI5SH: HhosSH:
rESTSH: rESSH: rESSH:
h=H JEH: JEH:
ARYHhEhR: ARYHHR: ARYHHHR:
boARE: (7 H=F FoARE:
ZTOMER: ZTOER: ZTOER:
y: iR y:b N bR
ZTOFEEEE HKobobo ZTOMIFEEIE ABEMEL ZTOthYFEREIE

89



giz2/bb 0obobobbobddogoooobgud

2B A/ —( ER/N- KR -FE) IHURESH: N
REOR 8HTH
JIL—F)L
ELEYY {E44B {E{kC
ZERKRE: mm EEAKE: mm EEAKE: 92mm
S g HE: g H=: g
EW%‘%E s BHNADES. g EJV:J%‘%—E
EW@%(EV\)L) EFR ECEE ACPRIDEEL :] EW@%(EM») EFER
hI7S8: hO5SE: hI558:
rETSH: (Nekyas =B gE1 rETSH:
JELE: 1 JELE: JEH:
dARYAHHR: O RYAHH: AR)HAHE:
kAR : koRB: koRB:
ZTOMER: NIB-NFH FOhER: ZTOMER:
y: R 5. bR
ZTDOHhYFEEEIR ZDOhYFREIE ZOthFEREIE
I It IE
h<x BHDA
INyA
[EEERSH
2BE AU /N—( ) $HBIRES: FO%n
EEHR 8HTH
LYY
EFA {E44B {E{&C
EEKE: mm EEAKE: mm EEAKE: mm
E=F g E=: g H=: g
RS EE : BHNAY=ES. s BHNADE
BRED(ELNL) . BAK BREW(BLANL)  BHRE EWEWE_LA») BEFER
hOFSH: hOFSH: hIo5S58:
rESSH: (N=kya=H rEAZSH:
JE%E: JE$E: JEHE:
aRYAHE: AR)hHHR: AR
koARB: ZN=E (7 NEE
ZTOMER: 71 ZTOMmER: ZTOMER:
ZOthFEREIE ZFOthFREIE ZDOthYFEEEIE
KERRZH
2 AL N—( ) HELIREIST: A
EEHR 8H8H
FAHD
& {RA {&{xB fE{kC
ZERE: mm 1ZEAKER: mm ZEAKER: mm
E3=F g BB g BE=. g
BRSNS g BNAY=E: : BNRDE=.
BRRW(BLNIL)  BAK BARM(HLANL) . EERE BARH(BLANL)  EERER
hO5SH: hOFS8: ho558:
rESSH: (N=kya=H rEAZSH:
JE%E: E$E: A= R
aR)AHE: ARhHHR: AR
(27 N=E ZN=E kRB:
ZTOMER: ZTOMmER: ZOMmER:
ZTOHhYFEREIR ZDOthYFREIE ZOthFEREE
A
KE

90



giz2/bb 0bbobbbuodoodoboougdn

+73L /Ry

TEFA @B EikC

ZERKRE: mm EERKE: mm EEAKE: mm
8 g E=: g EH=: g
ENADES . g BNAY=E: s BNRDES. g
BERARW(BLAIL)  BAK ERET (HLAL) AR EREICIPRIDEELE S

hI5S8: hOFSH: HhI558:

rESSH: FESSE: rESSH:

JEFE: JESE: HELE:

ARYHEhHR: ARYAHHR: ARYAER:

[ =F I =E [ H=E

ZTOMER: ZTDER: ZTDMER:

afE: ffm: 5

ZTDIFRREIA ZTD4FEREIR ZTDh4FEREIE

REMEL

J93591n\E
TEFA E{kB EikC

ZERKE: mm EERKE: mm BEAKE: mm
EL- ¥ g E=: g EH=: g
ENADES g BNAY=E. s BNRDES. g
BART(BLANIL)  BAK BEREM(BLANIL)  EFRE BART(BLANIL)  BARK

hI5SH: hOFSH: HhI558:

rESSH: FESSE: rESSH:

JESE: JESE: HELE:

ARYHhEhHR: ARYA%HR: ARYAHR:

boRE: [ =E [ H=E

ZTOMER: ZTDER: ZTDMER:

ffm: TAHhOHA fafm: aE:

ZTDMIFRREIA ZTD4FEREIR ZDh4FEREIE

XIFFIT(AR)

EFA {E{4B [ELZNe

EERE: mm EEAKE: mm ZEEXKE: mm
E=F g E=: g F=: g
S E S s BHNAY=ES. s BHNADES. g
BRED(BLNL)  BAK BREM(BLANL)  EHRE BART(BLANL)  BAK

hI5SH: HI5SH: hoHSH:

rESSH: 1 rESSHE: rEHSSH:

JESH: JEH: JEH:

ARYAhhR: ARYHHR: ARYHHR:

boARE: (7 =F FoARE:

ZTOMER: ZTOER: ZTOMER:

y:EIE FAHhTH A y: IR bR

ZTOHhYFEREIE ZTOhYFREIE ZTOhYFEREIE

D HIILHE)
TEFA {E{kB EikC

ZERE: mm 1ZEAER: mm ZEAER: mm
EL- ¥ g E=: g E=: g
ENADES . s BNAYEE=. : BHNADES. g
BART(BLANIL)  BAK BERRM(BLANIL)  EFAEK BART(BLANIL)  BARK

hI5S8: hOFSH: HhI558:

rESSH: FESSE: rESSH:

JESE: JESE: HELE:

ARYH%hHR: ARYH%HR: ARYAHR:

boRE: [ =E [ H=E

ZTOMER: ZTDER: ZTDMER:

fafE: ffm: 5

Eggﬁ%ﬂ$lﬁ ZD4FEREIR ZDh4FEREIE

=

91



giz2/bb 0obbobobbodogoooooogd

3P An—( ) IBLIREIGAT: HEJIAO
e 8.8

HEFA AXF {E{4AB AXR {E{kC EALSF
ZERKRE: mm BERE: mm EEARE: mm
E g HE: g H=: g
EW%‘-%E s BHNADES. g EJW@%E g
EEV\]@%(EI/\)L) EFRR ECEICPRIDEBELS: Eﬂmgwamm BEFER

hI7S8: hO5SE: hI558:

rESSH: (Neyas =B rETSH: 1

JELE: JELE: JELE:

dARYAHHR: A RYAHH: AR)AHE:

(2 = koRB: koRB:

FOMER: ZFOfhER: h7aonHR FOER: Vaa=Ly)

y: R 3aIE f5E: bR
ZTOihiFEEEE T ZTOMYFREE  FNHLY FTOMEFREE BTSN

(RIETEY)2%&
[Ed<
4 AN—( ) IHLIREIS B&E
REEBHF

EAA hoLY {E{4xB HoLYy fE{RC

ZENRE: mm ZEAKE: mm EEAKE: mm
E=F g E=: g H=: g
ENADE S g BNRDES. g BNRD=E g
BRAEM(ELANIL) EEE BAEM(BLARIL) EAEE EWQ%(EM\)L) B A%k

hOFSH: hOTS8: OHHR) HhIo5SE:

rESSE: O(%=R) (N=kya=H rEAZSH:

JE%E: E$E: A= R

ARYAHHR: ARAHR: ARYAER:

koARB: ZN=E (7 NEE

ZTOMER: O(7)eEE. ELE FDHER: OUNIE%H6EE ZTDMmER:
ZTOMFREE OGEMET) ZFOthFREE ZFDOthYsEEEIE

92




g2/ obbbbooogaoooboon

BRI LSS & T HKEEMRE BENSRIFICHETEHKERE
BERITREIZHTHKERE MR ABICE 55 HEREE
BMT SO DEE BHR=

93



g2/ obbbbooogaoooboon

ARERR

94



]

3. ER2TFEENFHES

(2) BFEEYE FEE]
LRk274E8 H18H ~8H23H




Bk 27 S M MR R - R EE-

VR 2 THEERBRET 4 —V FRZEEME L 7 —
BEOKERBRITAMEE (BEEHHFEXREL - 1)
K

1. #ERE .

GEEEAYEEEE 1 - AR EEE 1)

TR P iR HGEFAE L L COZMNFRETH Y, RFEL D BALZFITT 5 (% 2 AL
7212 L, BALREDAIEIZOWTIIFTR T 2 KFEOHFH - FHMY RS T 5 2 & R 7E
LR LPTICEBRIIBMT D5 GIHE TREAFITT 5. 2o, MHEAMBIAIER 1 & Tkt LT3k
MEESNDD, ZNEMNE LEERBB THE720, WP~ OALOZ#ELRETH S, FH
(TR A & A ATV, SRR IR 3ok e EBRAT D18 1AlEER CHAMET 5. FE8 OFEHIC
DOWTIIRE 1 0. EEHNE 220752 L.

2. R : SHRTET 4 —L FRZPEEWIE 2 —  BRERKPERERPT

3. FEhEHIME -
WECEAR 3BT YRk2 788 H 18 H (k) —~ 8H23H (H)
WECEARZFEEN YRk2 788 H23H (A) —~ 8H28A (&)
4. RNRFEA

IKPES: « YRS - B - KIBIAEMBREFICBE LS A N a — R (TR T 2574
ol 2 EIC e D58 0 2 « 3FEDOFHAE
Rl 2 EIC R b WG S « 2 COEEAE - RERBE

5. BE : MEAEMRIEIEET -0 £54 (TE)
6. MNERHEE:
- BERIBEGE AR E (FrIBGEAIC 2 256) b LIl (FrRIBEAEIC R D2 0EE)

C RANEAEE (FFRIREGR IR 55 8)

- PAEBEEREGERBINAGEN ((HIGESO = B —TH 1)

95



Bk 27 S M MR R - R EE-

7. EARRED :
YR 2746 H29R8H)ME

8. BEMKUOBMEH :
- R
FenEGR PSR 250 1Hiid72 14, 80 0M* (FEH I & 11134 2 HL)
il GRS AR B WS « AN EIR
) ENLRFAE K ORI SE & O NS R EE AR AL AL B A ) G A il 97 2 AL+ FANLRZAIZ T
BT AT, BRI E 20 £, FENIETR R F O - FHEHLIIRET 52
L.
- ZINE

1HK2, 000M (En# - BYRE - TOMME 2 &)

9. #&£H - VWbt :
T625—00 86 HANFEEEST R kMR H
FIKF 7 4 — RSB EM T o2 — Bk ST
EHF:0773—62—5512 FAX:0773—62—5513

E-mail : maizuru@adm. kais. kyoto—u. ac. jp

XEHA~OSMEFLEIND T A —/L (maizuru@adm. kais. kyoto—u. ac. jp) IZTH-DIZZHED
ERAEEL, HYBENOMEERAZITMS Z L. £z, LEEHOBHOBRIZIE, HfEO

KU TEEAMBFEE SIHAEEET] SARAES L THETLZ L.

10. EFRNE:
OMErEAEM R 1

EEORARENE (TIE)

1LHHA %4, FEUH, BEERLY, a2/ -7 U 7EY
2HHE WA HERGR A & AT

3HE syt L g

AHE @770 hEH

5HH FEEREFA

6 HH BERENEREEMORE, £E 1

=i

&7

96



Bk 27 S M MR R - R EE-

OWEAY R 7328 I

FEHOBRLENE (T7E)

1AH %4, FEHH, Y2 /—F ) 7HE

2+« 3HA XU bMAOHRE - [FE & ABIEEYE O A TR HERNE
4RB  VEEBREEBLN & N2 b AFHA

S5HH ~Nr b AREREEMORE, 7vuv 7 1 Voo

6 HA MGy, FEITKT

GE) RO E CEEONKIIEFETLHZLBHD.

97



R 27 S SRR -

(1) B
EERAE EERE
8A18H :ff/gﬁ—%;uwaﬁs
SR A
882180 RAESEERLUMBEEES
8A22H TRENICKDEEEYIRE
8A23H igiﬁiﬁéiﬁi’i@%

HLKETH

BEOKERERFT - DHRE. PLEER. HAETFX
BEHMER FRHES. BIIERR. PILHE. MRER

(2) &
SMEBEFRR AB
EAIIEE RN 3
REXE 1
U KRZE 1
REKRF - BFEB 20
= 254

98



TR 27 FE BFEEYHZERBI-EET ¥ X k-

PEEKPEFRPT AR - FEE - g0 - B

farEEN MR AR S I -
BARE AT
8/19 ITHMR(FHEMFRA (Fp4h)  2H - F2E - il - gk
- IR E S & LT IR oD E B
- FRESEREE L ATHERFAOBID Y
< BIREHEE OERE A
- BHOREHE BT 707 o
821 AUHFHEE (TN m)I - B - gl
« T = B AaElY HEEFUE
CFEEE MR T BEZ IR 0.8-1.0mmFE
SN RERLER  BERE RFE R TR L
C RIEEARE Y IOV T fFRINIE 7T 7 N AT
- FRENC X D NERTERERISE AR IBGE R
- JERE L FERE, AR Y B
BAEDRTERR
@ ZEM
FHARER (CE)
(‘%—Q_ﬁg”
- v NN .
. LRERTR\VRER & 2, ARICEA OREHITMA
g2 ERIS W, WO, B, ¥R, Fh - -
M\ R LEROEE BRW AEE

T - Wh5ER

WAL DYEITHEER SR FHREIT D 0
> ARENIFHER - il bId 5 e LTHET S

friE v

F—=T X b
VR faUR

BAR/IAO
(i)

|

99




TR 27 FE BFEEYHZERBI-EET ¥ X k-

IKPERR » -« BB Y

[HC )
!

BPRKYEZ 6 L Ol IE 2R iR T
HE, TR ETFICHER
FIFH A AT RE
ETRE R (TAC) DORRTE
EPFUKYEN o & 72 AR rRE B R T
TE RN

L7 LIEREAR HEE IR S Tl e vy

S AN TEEME SN D a2 550, [BIREHEE %
ERHZRT. SRIORGMIIET 5 < B

BRBHE - BOFOMOKEEMDITIT?

SR X DR, RS DHEE  ah— ROT
HAIEY &7 0 s (CPUE) Ok

CFHEAAEERIE VE—NMEU LS
- B -

FART e M- 2SR - K

- R iE (=2 —t i)

A = =
= = o
= |0 g o
= = o X
o = A
Aoy

NfEH (R%D) BARTHETHED

*‘éﬂ:’&ﬁ% LTS (M)
=1
EER EK o>somman XA A A
(rEfk) hd2kEzEiE (=4 IS
o\ XA

EFOMBE ML (BT TFTAF V)

ca—F 4 RUAYH T (RIEHR)

CHBIZE DT - - HFASEOYRE
HOEYLEHES  ALC

BRI (NTAEER)

- BEGIRR - HeEELY

9SO VAR = FORNE FRHIT2IAK THE)

CIHEFAOWIR, REMOERER (4, 4, R, 85

C BPAESITORS (T, KL, 35y, W NMRBOER D, W
DA L, WEMOR TR, Ak, FEOE - TPEE)
L OBRIZONWTELET 5.

- GEBAETOSBEOENE, SHEE (SRR
A O AR e
FEMO TR DO EEZHE (n2b70)
WU % 150m/sec & L T/FRl - 2% AR ORI
ERE RS GEIRE T 1)
— R

L OVEPFRAETE 15 & Lo & & DY —F —k EO R L ORI,

L EOFE T E L2 2> 720, HAREO B 5 O PRI~ R
DRDEIENLE S 727203, A RIOHEER RO - BEME - A2
FEDRELEZLNDD, RECOVWTEET .

100




TR 27 FE BFEEYHZERBI-EET ¥ X k-

BiIRECA A E

FH, BT MEl TREREA

B TERAE, Bk, BIEGRAZHY TS,
POy
ABE : EHE WL EN O OERE JEK i ARE
BHE : A A M g BAE bR
CHE : JEW  +BF 358 /N HAF RST
DEE : ok YRS KA il MR MEH
APEERSE, BBEGRSE, C, DHLAEUIDL
!
BEEEAE, CHEGLEE, D, ABLAEEDY
!
CHEEREE, DBEFTER, A, BUIEELIY
WM BR AR T IR BRI AR BT R 4 - THPE A i SRIC

HRJIGAIOR
AR ARMTEE!
AOSNZITEEER

FE P (EEYIY)
INF-MAIC K B IRE
gy | DAEREOIER |

U=y NA=YEREETIAS TV v b
A > RS

CEICHEEDR SN DT Y T =Y

WA, 1 F ks

CHREMP R R0 E S IEASICEE
PERCOE  wipse, o, ko, T
CEH T WD Y
Y fi

. AR
7ITRNE ek g ks 0RY ORAEM)

101




Rl 27 S MRS R REF £ R -

TS5k Plankton D EE
I R N SEERABRZ L, KIS EoTEET B4 R ED)
3y i s TSR 2 W Y
| N ORI Nekton GEFKEW), R kX Benthos (K& &£H)
>EMOH A XEEFREL
20 (cm)
2 20 200 (mm)
0.'02 0;2 I2 2|0 2(?0 ZOPO 20,|000 200,900 (um)|
vl' Fe|!r1to- Pitl:o- Nalno- Milcro- Nieso- Malcro- Mtlaga-
G wl < mEWH >
EERMTIIN DT AX
BTSN ORERE TS OEH
KERE-FEHBE SHERE

S>HBNTIE XEE
PN YAXTHTS, FEHTR TS, MREHTHTD

S>ERAMPTFEOTIVO
P FH, RE, REHBUVOLETESR, FHRAOHEY

EPe% 738
FHAOEERF - NABREOHAE—
Larval fish(fF ) : RALERGEDIHEEZ LD HEENRERICELET)
Juvenile fish () : RALEPLI-REELOMN, KIEEEHIXGL
DR BERABEDSI/NIPS EOKELREELED
SHE BB, BXGLICIYRBINREFTNHICETT S
SFHADEBRL
ﬁiﬁﬁﬁ]ﬁﬁ’éﬂﬁ?éif;; B;ﬁﬁ:ﬁﬁ:us Apogjr;/ sj;‘zﬁi;)featus
WEMIITES BT R
ﬁﬂﬂﬁﬁgﬁ;‘yﬂ)
Suzuki e?Ja?! (Zﬁﬁ el 3. nifty. (http: .maizuru.marine.kais.kyoto-u.ac.jp/)

102



Rl 27 S MRS R REF £ R -

HiE
-19834F6 A L8R I“HAE
-RIBREF BOE L HEEOKRI2m)
RTVE A THBICKY24BRIFESE (BEXE8~9cm)
=RV ZA AR B/ET IV LR IMIKYRE (> 0.5 mm)

g ¥
BREE
N
bR

Pk DITTEERE

—EEEE THEE

—¥EH RS

FTVEA

=i RH A

®”

= “
L

TR e e

B 2
—a 11!10)3::1:;&

FUTVELDEREY

LS5EBRITONT FOATEHZOLT

—>IATEHEEER

SRV AHAEER

103

=RV AT ADFEEERE - 1L
BREMPLHERMPIZONT

—ERARTHRYFTIERLDELN, BRSYHTEERKISSL

Kep (FRED IZDWT

—BRTRAGERS mmU EOEEDSLTEERRI-ES
SERAR 1 EFEGHEET

ERXDLDDDHE

BEELAEEORERRIIER
SEH, TR RERBLEEEET IS
SBEMICHCTHREEHEL, HECHCTHMICSHTITIRE

HB#ERHERTY Coilia nasusfFf
ENITIEHERLEDBER

Suzuki et al. (2014)
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20 cm
2 mm 20 mm 200 mm
0.02 ym 0.2 ym 2 um 20 ym 200 pym 2000 pm 20,000 ym 200,000 pm
L 1 1 1 1 1 1 1
\ A || || 0 A [} J
1 1 1 1 1 T T
Femto- Pico- Nano- Micro- Meso- Macro- Mega-
plankton plankton plankton plankton plankton plankton plankton
(ranzy g < mEwm >
< ELBYMDNE >
< B 3% E >
< ESFUEDOEHY >
1. R&EEProtozoa

REREOEMREZLEYD.
MIKRBOEMAEREYML SO TREEYProtistalMES5E51H 5.

1-1. ¥§ £ R FEMastigophora

151) #2:#F = R ¥8Choanoflagellida
5% HEEAXRTHD, TOEBITENEAEINDS. BOFRICEFENLIIGEHY.
YA X:<50 um

f51]) K &R L $ERadiolaria
5% fHRah RERIZhEEcentral capsuleEFEIEN A IRIRIEEMZE D, S ¥
H4Z < 200 pm

1-2. A& R $ESarcodina

15]) A FL R ¥EForaminiferida
HE MEERCaEND. FRIEBEFLEITERA.
4 X :< 1000 pm

1-3. #iFE R FECiliophora

f51) 2L E 48 E R FFOligotrichida
7% ERIEER D REZ L HD/NMNELET
P4 X:<100 ym

f5]) A §£4#; E RFETintinnina
BE ROBIKITHL. EMEABIETLSIEEHY.
4 Z:< 300 ym
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2. &4 EYIMetazoa

HEFREOZHIREZEY.

2-1. REEBYOME

) EAENY R R %E (5 H%R) Gastropoda
H5&: BRE1 2D, NYTr—veligergh £ EMEIEND.
P4 X:<0.3mm

) EAENY) #= R (Z#E%E)Bivalvia
B5&: BkE2 08D, NYTrv—veligersh £ EME(END.
HA4X:<0.4 mm

B IR ENY % E#E(JH4/$8) Polychaeta
HE KEHY. RIEEHRS.
HA4X:<1mm

f5) FREZ Y EbT $EAsteroidea
&% : 7 5%A3") Porachiolariagh & EMF(EN D (RIRT—UIEEE > F1) FPbipinnaria$h 4) .
HA4X:<5mm

f51) FREZEN¥ ) =%BEchinoidea
®%&: 7 ILT o XpluteusH & LIE(EN S (TR T—I 18T X LaprismH &) .
YA X:<2.5mm

) BB+~ 3%EHolothuroidea
&% A —1)93) Fauriculariagh £ EFEIEN S (B R T—U1ERU A S 7doliolaria%h 4 ) .
HA4X:<1mm

f5) Bz%%E ZWI¥E (T2 Y7R$E) Thecostraca
E%& ¥ 7)) Reyprish £ EFF(EN D (RIRT—U(E/—T ) Rnaupliush &) . >
HA4X:<1mm ;

f5) EB3%$E +RI%E (TE - Hh=%F) Decapoda

&% SEMERLEERZE D, Y T 7 zoca A LIEIXNS.
HA4X:<10 mm
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2-2. B5E¥ECrustacea
f5il) =2 > a%ECladocera
BE FE2MANRELBNDLSICRAS. BEIISHATIENDH.
P4 X:0.5-1.5 mm

51) B 2 R $EOstracoda
BZE BRI 2 DRI EN TN S.
HA4X:1-5mm

{51)) ¥ 148 (4 7 2 48) Copepoda
5% A ER IXONEY, REEREESITHMEL. /—TUDRNEHY.
HA4X:1-5mm

f5l) V—<%ECumacea
HE KITHES BICEREERINERT S ARIIBEEZHED.
H4X:5-10 mm

5l) FERIFE (TS L $8) Isopoda
#E KIXTE. B8R, WER, REER, ESORYIITBHE. ARFBEEEXHED.
H4X:5-20 mm

151) SmAEIEE (I3 TE $8) Amphipoda
&% KILBIR. 5850, MO8, REER, EMORUNETHE. AREBEEEHFD.
B4 X:5-20 mm

f5) 7 =$EMysidacea
% THIFBEEFELY R (X8, BERIEFKELET. ARITBEEEZHED.
B4 X:5-20 mm

f5) A %7 =%FEuphausiacea
& THBELITELYME XSx. BEIXHETD. BREFEH-LLL.
B4 X:10-30 mm

15) +B1%8 (TE - h=%8) Decapoda
&% BEEIESRZA, —EhRIELTLDIEEHY. BEEHFALL.

H 4 X:20-100 mm
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2-3. ESFUEDEY

f5) ®2ENY EFDO-5% $EHydrozoa
%5 2RICBENSERINDS.
RFXFE: HZH54 Spirocodon saltator, 772254 Aequorea coerulescens

) RIRRENY #5954 $8Scyphozoa
&% 2RICHBIEIERBEINGL.
R K& : X US4 Aurelia aurita, 71%5% Chrysaora melanaster

) RIF2ENY LA 5% $ECubozoa
5% &(XT AR
K&KHE . 72U 5% Calybdea rastni

) FHEENY #EfAhFFHAtentaculata
&% fFERxL.
REKFE: )54 Beroe cucumis

f5) EHEiEY HftFFETentaculata
&% FEHEFD.
R FK3E: HIT 9S54 Bolinopsis mikado

) EZREW AR (DI4)L-H )L/ \$E) Myosomata
BE: AKALEHEKAZHEOESFUBEORICRIKDFATERZ 5.
B4 X: 2-300 mm

) EXREMY ERFE (2R EE)Appendiculata
EZ - NEOKRBHEMRVERZED. ESFUEOEEYMICEENS.
HA4X: 2-30 mm

f5) EZEENY R4 R H$ESagittoidea
&% RIEEENDENDHSESFUET, KO LG
HA4X: 5-60 mm

ERE AR (REBRF I —ILERZFHERA R 3— BE/KERERRT)
SEXH:TBREBFISVMNARKREE ), FRAHE -MBFIERGR , RigKFHRS
NERAEYMFIFHRENR], /\E—HEAE - SRS BEEE (R, SKERE
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27 8 5&#&%4#@-;@? £2 -
BREPEE (NBRRER)

RQ — A1 &Y, AZR>T<3. Yv—L - Ny k[CANT,

3
2) 2 A—HBTFRIFULTERE (HiEZzH< 2REFEZHERT B17). [ERRZE
SC&. T8 BRHEHhLHISRIINEERT 35,

3) Bl - BORFHEIZE. BEGROAE. B - B - 98 - B0

4) LIR—bkICXREHTRE.

&% (Dorsal fin) : D
- il o EEE (Anal fin): A
HEER N >

fafE (Pectoral fin): P1
\ :5"‘%
// (ﬁ%ﬁﬁ%) ig#E (Pelvic fin): P2

BE @xT

e ~_ /1\\

pge— BiE

mB

RIBRRDO "RIEMER) page xv ZSR.
MEO—EF (LILIL IV, V, ) THREBP SEPHFTRY.

- BiE, %ﬁ% foiE, REFEDEE

- ENTZWSEEEHI LGS TRL

?BJ:-:CD@G)#? £F0%, 8, BEAR, B (5, B, W BT OK)
%O)%c‘:ﬂEbTJfEi‘L(at’? ’ﬁEE’Jﬁ@’&i%tﬂbTa}% ®LANIL, BELAN)L).

RN EARE DBRZEZTHD. RDOPTHROREBEELLGHS.
(FROABIREDEERBZHMAATE OK)

7l THER 42, -
Restle <000 D IX-15; A 13; P1 17; P21, 2
24 . Aaaa bbbb 1 HEXZ B OFANTCBHETENTHD. Bt B WiE,
fEEE7C17 T OK. REEDEBICHZNESHDBF T VY.
RERER :OO0mm
PBEAYIYD,

A5V YITHBIEZERTICE
PYH—-514V%5|<.
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Rl 27 S MRS R REF £ R -

E » HE Y BRI
ROBE escmiim -
R EY i a g
REY [EEN L)
ATLATL, ALBBORALSIHDL, pres— o=
(LB BB EOD R . EZ M) B HEBY
"B
BICES T BBOREFINELDIL, B7(18)0 #GHO
\ * i Bl
ZRISEERABY , EREICUSILTOS, ——
ARSI
BHREDOFIR ROBE FSRES— B4 4
1) FRIHICE S HRELERERTS,
2)REMIIC KELKEERNS,
3)REIL. BEOREETS. *rE mm rE g
FIEY NSO B A DEBERAL, FIHIZEIYBLTLC,
EEOMEORIETIE., EHRIOFEEVRUTHREERC, %48, T8 5oL R . R = 0
STmLrit WEORE B, ‘ HNIFO #ohbRithIEx B mmo RO %
EALETULMIEESEITLT, ERAEIEVSHBN EREL TP, DiE B OEE  wME B mm HED %
B OHHNELLDERZYIOTAICHERT HIL, fEEE B B M =3 g KED %

HEYCHOCHRITT BRI, BEEEICTEEEREOTHL,

BEEENARIL TR, RETRBRELAT S,

T—EY—bORMBITHE-T, RBA-FHEETS. %UHBELTRALTELI L,

ERIBORK, T2 — b BREERALIEE, 037%, ROTUVKLSICEARS,
4) BADRITOVTHRTED LS GERIELREDE L PER T THRKT 5,

FryFIL—RE1—2IBE OREEZE LT, RLTHLCE.

ZD1H MDREZOT 4L — R TAEY, BADRELELTHL
5)RBILI-FENEORDHHERNL. HAVBREMZ TP,

Z0O%k. RETHDHET 3.
6)LIR— BB D 1BETICRELE(RE.

BRFE (SLE) RLY &L COERZITOVTORE
FER 5% B
MENME A L

ZOHDER I =CE
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Rk 27 S LM SEG-EEF £ X b-

RTS8

[BE9] R LR T L » TERE SN2 e ffEIZ W T, SMHERRR K OHNHEE
BZBZT 28T, TRENOEPAERLITENCE LG E A L TnD Z L as.

[Ze2LorE] Eoko7@mThin, EHT BT & bR, FEREN
FIZH - TWAIFEAHAETH D, A ALY I ORI F AN IR R 2 E 720,

(g5 9238 D FIE]
1) FEiFOFIE CHOMRRE L2 HEN B> TL b,

2) FREIANCRE S AREEZNS . BEICHITMO/REKOEEEZR->THH 9.

3) AT 5. ILME D A IO FokSmEEFAL, FiFCBEvwTn. E@EO”
REOMMETIX, ERMOERBEZEIER L CTERIEZL. A8, =/, b\ IxaFERe
T, BEHEOEEZYIRT S, B L7 U bR EEBEICLT, SR v lEdad
ZRELTPL. ADOHEAIE LW EHESCT AICHEGET 5 Z L.

4) bFVMELTLEIANCHEBICH LT, BEZOEEEZR->THH 9.

5) 7T—XiHky— hOFRIZ

o T, WE - FHEEZITVEA
LTw<.

6) EZRDODEELZ Y T
7 hLTEbDEEAT H DT,
ZHITRENClgdR4 2 AT 5.
7) T2y — 1}, BEZOE
B Zi AL b0, B
O Ok %, hoFAe
IZH BT WIS IZH B OO

EickE L TBL.

[ o> 2 3] U 7= f & oD b

B O L2 O E BB TEH X518, MoFERBH LIl 0T — X5k
—FERTEDY, ASOMAELRETS. 1 — 2HEOKEE% 2, AETHBEISRNTE S
LI L T 2 &, RETENENDME Lich i R TR, 9/ LIz ENnE
DRDFEEBIT L, BENHREZMZ TP,
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TR 27 S B EMHEERI-RBT* R -
RS R
G
FEFHESE - ISR CREEMIRIEAE)

EI==R
AR

BEEETEIXPASHMEDBR IS T | BERESIS JLOWE R ST 7K (7K) 2NEA L CUND, 20
TFIZKREEDIZ, AR (56 V) BIBRIZIRA T 5, 205 TiX, ZHESE O
CREERBIE L BN O ) A2 3B TBLNAA T K KOG BAG0Z DR J5 %3
RAEEINT FIISFEEAPE W7 T o 7 N D45 AR ) | KA E B i~ D,

HENE
L AR, iy, HOEME, W BUTREER: CTD
2. B it IR BN (o —7 1 22) | ks

3. K (REBLUHE) SRS PRKER, 3 RUKR

ST IV
BRI VRIS E END T VIR (B 7TV NARE DFRER) & dOGEEET
Ry i RN A= 1= WA A N L 15 gWielt=: wi [ Rak 2 v S 1K L N RN 1oV g ViaZg=i= e g1 %
TR LR L MR ERR A RO D, ZIUTED, wEEraa 7 VIR EITHE AT LN TX
Do

T3 R
KR Ha 3 DI DR EDNSKRD IS, K., Hiy, B HOCE (a7 4 VIRES) |
JEEADOIET 1T 7 AV B, 8 BTN O REEDX G % 7D,
T NKDIR) BALOMERDTRANRIZ T~ D, EZ T T T2 7 b RMBEED ) 2
(23 B Ui 2472
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TR 27 S i EWHEEEI-RBTF ¥ 2 b-
EEEMHE

s
FASEFER - SRR (FRER/KEESRERF)

AREBHW
JEABWIORESERE (AR, 8k, ApErp L) 1FAERBREIIS U TSRS, PABRY
KT 2 BEGEND 3 Higl ORI 10 m) 36 LUBHMA KIS TH 2 BERESMD 3 s OKIR
5m & 10m) ([CBWTEAIMZEHRET DL & bIAERREE 2R L, EATMREE L ARER
BEORISEREEEET D,

FENE

1. EAEWMIOBE M-

2. HEREMOBEL ERIEER—1TR)

3. B (BB
ERLA (BN, KK 10m) @ bk 35 FE28.9 43, R 135 £ 23.7 4>
ERB (BN, KK 10m) @ A6k 35 £ 29.4 43, R 135 £ 23.4 47
ERLC (BN, KK 10m) = bk 35 FE29.7 43, GRS 135 £ 22.9 47
ERD (BN, KGRI 5m) @ bk 35 FE31.0 43, R 135 £ 17.8 4>
ERE (B, KK 10m) o bk 35 £ 31.2 43, R 135 £ 18.0 4y

S TILAH
BRI RAEWZ 08, FHE, BHEL, BEEMS SR 5.

T3 R
1. FEMERE, (AR, AErs Sl b LSS OEABMIREEORHS A YR T 5.
2. BHLEOHEFEY)R L OV S ORISR T 5.
3. JEAENMREE & AR BB OXIGEIR A BT 5.
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Rk 27 R MR- REF £ R b

EETFE
8 H22H(+)
8:30
8:30~ 9:00
9:00~13:00
13:00~14:00
14:00~14:30
14:30~

8 H23 H(H)
8:30
8:30~9:00
9:00~12:00

12:00~13:00
13:00~14:00
14:00~16:00

2oLy

BABICES

A - i

BB NN OUEEBII - AR AR (R L)

B

BRSO, raaT L OffiH MR 7' AR —3ay)
JEAEEOD A, FHE T (GERER)

WIS

a4V ORE WFFERR 7 E AR —3a)
B3, FHE T (GERER)

B

TELEBLIN T — 2 DR - fiftah
JELEBN) T — 2 OFRAT - fiftan

Irat. R R /—h BFIR, R

i LS00 5375 (5 Bt k)
- RAPCALE R el OFLE
. LB OB

- BRK (BRoKkas) EPRTE (BRESS)

1
2
3. ki, 4y, R, o oL E ORI (CTD)
4
5

. EAEBEWIERER (i)
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Rl 27 S MRS R REF £ R -

=2 ==
ECRE

il T

SRA R
FH)KER 44 m

EERRELKELEMOIAE S (K7 2000; #F 2011)

SR EVOLEFCET IR ENERROBREERETD

=>4 BRBCEFEEERAZERTSILICLY
HEREEER BE £YELCE) OREEREREATS

B&% 0 -
KR 1350 m
TAIKER 3796 m LAPSAE, LOXR
1004 o054, hIoN¥
R 244, FHA, ESA
EHKE 114 m r 7Kg >5°C N Bz
it R 200} 1543 >34.1 YFXLVHLA
FHKR 100 m FAPIZA, =¥R
REILAH, 1NRINE
i b 7Y 243, PHALL
RyadF7hIE
BFEERK X H= .
- kiE1°C =53
155 34.1 RTRYES, /asug
6001 R=XJ)AH=
BELARSP HELRgFoyno
BE - HIBFICERITIENDETY —ZSHOBESD §27& (Key species)

BEEBE(FEEDE)NABRRKOE
fERE  HEORBISHEHK L&
~hiRTE BEEEICKELEEERIZITRANFERE

IR Z= & (Limiting factor)
PHRER EFITFTIRLGER MK, BR &Y
BROE:BIARTIERICREEINDEVSEER] ) BREK
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Rl 27 S MRS R REF £ R -

BRLEBROFED —RRICKHTE—
-BRE

i1 Simpsond 5% D=1 '?:'1"2
512 Shannon-Wiener® 53 H= —isi:fiz InP;

1=2L, Pi=n/N (nZHEEFiOREMMEL, NIZRBEEES)

BiTiE
Bl KREEDIZESANIKDKEHE Rk -ELTEE)

2 Indicator species analysis (Dufréne & Legendre, 1997)

RELBOAHEQ —J57EFMATI—

JERZF AV
SHERLD «—> SHEEL

\_

SEHOESIRE

* ABC (Abundance/Biomass Comparison) 7Avk

Nl

-
€58
B 4

SRR D IEfz

BELBOAZEQ —SEREMIT—
DSRH—5H
EREEN—K EeEGaEE) 0—K
HyoIN HyrIn
1 2 3 4 e 1.2 3 4 nenf
A XX XX XX XX=unt 2 XX 1 2 34 5
23 =2 -
B B XX XX XX XX===* D
i - Q 3 XX XX 3 P
C XX XX XX XXanut 4 XX XX XX
. SRR 1 3
- 2
WIS (EHR, MWL) FR{BE (HAR ) DEH I 54

B
201558A22H

CEEEALKE, S, JOnT )L #HNE,
ERE, &R, BEELGE

-EMRE: EA B (A5, TE D=, C .,
EFTHE, HERE)

®e

AR

(FJRZ]: FASEMIRE

KOMEHH O

—BENH, ELHER

WIS O HREZ T
—>ERDELA S
—EHLEICBRREHE

O

Figis
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R&is

0 Stn A (MK ZR8m) 0
(#hiEx] : BREREIR IR -
BE "
1 U -
B ,»s:@ @0 /&\ %éz&iﬁ{’;\m@f%pﬁ%\@&fy >@:“p ”X\ d
& o 4 N i &
1000 A e (WA KFR12m) ’”
100
w0
KA
| F Ererers !
—REMNHELY, BAFE SRS AN t@%\m w«* ﬁoﬁ'tﬁ‘ <8 *A@&ﬁ‘*“‘ :ﬁ: /ﬁ"\@“{”"A
v )ﬂ' (\X ,@ /
/ HEMTIo oM Z I
—'E‘]M@E\Eﬁ(ﬂ”’;t\ 200 204 stnE (FEEGHFAKERI0m) [ 200
—SEBRRMATELIZ .

o8
R}
’ o
R ADBH F A D g
ey k:j»iﬁé‘ T oy ‘ﬁrkv& S
( i (201558 A 22 ARE
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FrX 27 FE FFEEYHEZEREI-RET ¥R |-

E4AgmRHELR— (201548 H 23 )

K4 (Fr&)
TE A A B C D E
PLE WIRERTS HUEERRTE HEEERTS F B R] [ i EER=YIIRCI =R
KiE (m)
RET—%

W K (°C)

HEEKIE (°C)

rwan 7 4 URRIE (pg/L)

JEH (JeH or VE)

T — 5

SYERRERK

G R (E )

mEES (2)

AR (8 A% AL 5 Ff)

LR (RHEE RO 5 )

EBE

(i L vy (A,B,CvsD,E), A, B0 L)
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2a/—=rIoT DER BEIZNICBTE /-7 EE
FHAREDHRHA HRIGAOMEICE T A FHARERE
BMT SO DEE BIEDHER- NERFERE DERER
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Rl 27 S EE BRI - R EE-

VR 2 THEERBRET 4 —V FRZEEME L 7 —
BEOKERBRITAMEE (BEEHHFEXREL - 1)
K

1. #ERE .

GEEEAYEEEE 1 - AR EEE 1)

TR P iR HGEFAE L L COZMNFRETH Y, RFEL D BALZFITT 5 (% 2 AL
7212 L, BALREDAIEIZOWTIIFTR T 2 KFEOHFH - FHMY RS T 5 2 & R 7E
LR LPTICEBRIIBMT D5 GIHE TREAFITT 5. 2o, MHEAMBIAIER 1 & Tkt LT3k
MEESNDD, ZNEMNE LEERBB THE720, WP~ OALOZ#ELRETH S, FH
(TR A & A ATV, SRR IR 3ok e EBRAT D18 1AlEER CHAMET 5. FE8 OFEHIC
DOWTIIRE 1 0. EEHNE 220752 L.

2. R : SHRTET 4 —L FRZPEEWIE 2 —  BRERKPERERPT

3. FEhEHIME -
WECEAR 3BT YRk2 788 H 18 H (k) —~ 8H23H (H)
WECEARZFEEN YRk2 788 H23H (A) —~ 8H28A (&)
4. RMNRFEA

IKPES: « YRS - B - KIBIAEMBREFICBE LS A N a — R (TR T 2574
ol 2 EIC e D58 0 2 « 3FEDOFHAE
Rl 2 EIC R b WG S « 2 COEEAE - RERBE

5. BE : MEAEMRIEIEET -0 £54 (TE)
6. MNERHEE:
- BERIBEGE AR E (FrIBGEAIC 2 256) b LIl (FrRIBEAEIC R D2 0EE)

C RANEAEE (FFRIREGR IR 55 8)

- PAEBEEREGERBINAGEN ((HIGESO = B —TH 1)
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7. EARRED :
YR 2746 H29R8H)ME

8. BEMKUOBMEH :
- R
FenEGR PSR 250 1Hiid72 14, 80 0M* (FEH I & 11134 2 HL)
il GRS AR B WS « AN EIR
) ENLRFAE K ORI SE & O NS R EE AR AL AL B A ) G A il 97 2 AL+ FANLRZAIZ T
BT AT, BRI E 20 £, FENIETR R F O - FHEHLIIRET 52
L.
- ZINE

1HK2, 000M (En# - BYRE - TOMME 2 &)

9. #&£H - VWbt :
T625—00 86 HANFEEEST R kMR H
FIKF 7 4 — RSB EM T o2 — Bk ST
EHF:0773—62—5512 FAX:0773—62—5513

E-mail : maizuru@adm. kais. kyoto—u. ac. jp

XEHA~OSMEFLEIND T A —/L (maizuru@adm. kais. kyoto—u. ac. jp) IZTH-DIZZHED
ERAEEL, HYBENOMEERAZITMS Z L. £z, LEEHOBHOBRIZIE, HfEO

KU TEEAMBFEE SIHAEEET] SARAES L THETLZ L.

10. EFRNE:
OMErEAEM R 1

EEORARENE (TIE)

1LHHA %4, FEUH, BEERLY, a2/ -7 U 7EY
2HHE WA HERGR A & AT

3HE syt L g

AHE @770 hEH

5HH FEEREFA

6 HH BERENEREEMORE, £E 1

=i

&7
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Rl 27 S EE BRI - R EE-

OWEAY R 7328 I

FEHOBRLENE (T7E)

1AH %4, FEHH, Y2 /—F ) 7HE

2+« 3HA XU bMAOHRE - [FE & ABIEEYE O A TR HERNE
4RB  VEEBREEBLN & N2 b AFHA

S5HH ~Nr b AREREEMORE, 7vuv 7 1 Voo

6 HA MGy, FEITKT

GE) RO E CEEONKIIEFETLHZLBHD.
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(1) B8
EEHPE EEEA
ReEE
8A23H D2 )= T
8H24H BT REREADIRSE
8H25H - REVEIED S FEERH
8H26H -EERFTEDICTEAEYMERE
8H27H NFEEFHFEICESERE
8H28H -ATTERE
HEHE64
FEKEERRT-EHRKHE. FLEER. HATKX
EFMER - BIREH. ERAE. KTERA
(2) &
SMEZERR A#
ZEKZ® 3
ZHEHKE 1
JLINKE 1
HEKZE 19
A&t 24%
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guzruobgooooooon-obogggg-
BFEEVEFRMRERE 1
— A RS DRA——

2014. 8. 26-27
BLUHE  BRAE. KTERA

[FCHIZ

RUNVEDORREIEL. RER (F/NVHE) DHEE - RICHMREOHKEERE T E. £K
[CHADBETHS, LHAL., CORREELEELGHET TRIERIZENTHSN, £
DHEEMNLHNND EERIZHEFT LG D,

BIZIE. BIGREIC. 24T/ =7 (@HRRELEND) A, tOVEY (BEBE
DERBROVED) ITKYRESMBERIT T4 T) 0 ERY, TANEWVREY ALE
EzRL, LT HENSBENHD, £EZHH. CORERNTELHIZMERNT
BREndE, REEGTEEREGRBELLGO>TLED,

FAVECOBRELEZRSAS (BET D) VELASGNE., TREQGMEDHEEEH
#ed TR ELTHRATES, COLSLHEER (EEBMEMED—2) NEFEYH
[CBATLSNE LAY,

Bo : BEEMICHFET 2ERAVEORRAEZEES
SHEIF. BETHBETHIKBEEZANT, BEEYI L., <MLNTWNEDE
DN BERRBERTHALIFXTEN) T UDEENEDOZREREHA D,

AMOER  BEXRBRIMLIOBEN SEYMERE.

fE@E% A (5 mM CaCl2, 150 mM NaCl Z&d> 20 mM Tris-HCI, pH 7.5)
FERYTOUBHK: 60 units/L in FBERA
JaT7—ElREFRHI TIL infFERA

BREERK : 25 uM Suc-Ala-Ala-Pro-Phe-MCA in #B1E & A
RISZELEA% - 0.05 % SDS in #B1Ei& A

BEBOES
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HB1E
[1 B8] &WEREBHEDORESR (8 A 1EEHARTS)

1)

2)

3)
4)

5)
6)
7)

ZEWEal. ¥ 1 g ZETDED. \BZTH+o (TN <EIlT B,
(B, FRBEDRREBWVEDERNTH &)
SN ZR L. ETTHRCR#ZRELCR. 4 BE=DEERAZINA.
EERAWTES(CH2 (TR - BI09 D,
1 5ml DO=EEICET,
MNB<EZ LT, o< DRERMNS. #HEKPT1 0 2ENEAT D,
AR ARMEOTOF 7 —tCZEKESIEDZH. +RCMBATDIE,
#1ml%& 1.5 ml tube (CFBL. S5ORIRODEET D,
& 0.5 ml &$/z72 1.5 ml tube (CFET,
COMmEREEERAZ 0.5 ml X, &5t 1 ml(CT 3B,
CNEEMGEAMERE U, BERET D

[(2BH8] ¥E MY TOUEHBETORE (BRTIEORE)

1) EVaEEHhbRZERFRT D,
(BETHDLD)
2) FERUTZBER 100 (S EERAZ200p | ZNMRBREE . =R T 1 DHEKRE.
CE= : AU %Z 3 KED)
3) ERDOFERITZUBEROKDD (CEERZANCEOEERAZ300p | ANDIE
([C733)%Z 1 A4S, (Blank)
4) FERNJUTZBR 100p | (. TOF7—EHEERHIFILERZ2 00 | ZiIXE<
B, TRT 1 HMNE, CXE : BUWE 3442)
5) LEDOFERITZIBROKMDD (CEERZ ANIZEDZ 1 AED. (Blank)
6) CHNSICEMEBRRS500u ] ZMMX. 37°CT30oHEIIE.
7) ENTNOHEREICI 0 0p | ORIMEILERZMR. RIGZFEILEED,
(BEATESLD)
8) FENIUTZBER 100p ! (S EWENHERE200p | ZMRABEEE, BRETLID
BE&E. (= : U7z 3 &1FD)
9) LREDFERITZUBEROADD (CHRERZEANIZEDZ 1 AED. (Blank)

10) CNBICEREEB®RS00p!ZMA. 3 7°CT300MEIME.
11) ZENTNOHEIREICO 00p | ORBEFELERZMZ. RICZFLESED,

12) BECESTTOERAE. (kiR 350nm ; AIERE 450nm)

8.

RO TOHIROZEL (B, WIRE) ZHERIT D,
EZEYEBHHEROFE NU TS EEEECDVTE EH D,
FHED#RE(CDVWTERT B,

BDANDIER ELEE T D,
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whi=3It

axBFADIEF - SRER S EHARERDIFRR & BtA

(R] FF b U T UEHBEEORE

RERA (XFEM)TOUODFEN) JITHE)

A 445 nm | 15 (A1+A2+A3) /3 &% C-B

PR1ER Al Al C D
TR1E& A2 A2
B E& AS A3

BE®RA x=ryTvsonL) | B

JaT7—ElRERN Y TILER (BITHE)

A 445nm | T (A1+A2+A3) /3 | iETE C-B | BEEEE 100- (E/Dx100)

FEE 1-1 Al C E
fEE 1-2 A2
FEE 1-3 A3

PBHZE xxryFsonl) |B

A EHia ) BADF—4)
A 445nm | XY (A1+A2+A3) /3 | FETE C-B | FEE = 100- (E/Dx100)
A 1-1 A C E
A 1-2 A2
A 1-3 A3
A#B 1 F=ruzsonL |B
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A 445 nm | 5 (A1+A2+A3) /3 &% C-B

EE& Al Al C D
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