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BN DITHECEMRZRB L =tEIFT—DHRE

® 2006FE LY, RIEARMMEEMEREEIGR YT —IFET, iE
ADOTHRECEMARZAARICIBLVCEEZERITOEIFT—2H#E,

® EHI0FEEIIN M LARAREREEEANMN LAEBELRBERURNF
LB IEANMNLMEERTIVITEREZIBOTIRMNLAIZETA1E
FYEEERERFTHA I —1Z/1E,

® XFEEL, EHKRISENANSTHREEZEZBOTC IEtEYEEER KR
HEA I — |ZEHETSFE,

(BFE)IhFETEIF—ZRELE

EU . FE. EE. RKE(EPAGE) . hFHH A F L AVERIT B4 . IL—LF  T4VEY
=5

TRURLICEAEICEHEL-EIFT—DEHEZIBH,

URL: http://chemical-net.env.go.jp/seminar.html

34

17



RERIEEYEBERRREZIECRATLAL(ZE00)

RS DR REEy AT L | o0 T maRant

O 4300k C chemi COCO consmes LSMBME  .e. a
,”:.m. R 1)) ‘iﬁ ‘b E,{_-Efd:&":g ﬁ \t@,im%m u;\t‘:;}gga Epuszaroa—n
WTAYEVADEDIS ALENE (oo e
EHROBREZIET S YA, IROG——— FrREMRLTT a0 v AR AERRLTT 20 BEY LY
1%*5'(5%%)7_—“—@&—1(3)‘/7L, ® HoEbONESHSHR [EREERLTTAL BIFEE)
'SEEFS Y, BH#E. %’9%200#%50) =2 AN BrSE
BERAD LI5S,

EFMREESRPIEDLRCONT (N

WL PEEERE)

O 47 2030%# Cr=aaontT " TR ey o

= S - = AWebkis-Plus] U2 =FIALDONT
« EEMVERGAEFMEDARM oo O
5. CASBENLLRATES, o () e
IBHERRE DR T R N Essurrer. HemMoatoRenE ) 201750192788 5
° SRR @ = 0) pr | —C *‘-_l- ) —C L . BBV [ENEDABCLENR TS AlE 1:;::::(;:.:!:rer OIS -EEHERAN
) ELBRETS. " =
é{ti%go)_%ﬁiﬁ:—égéo I;;i%:;;-{.;;,ft?mimmmwmﬂ ¥ 20164098278
o NHIEAMIRELTULSEREMED -~
—_ —_ . _
W T—aR—=X[ZV 7, DOibmEns iz
) D) A7~~~ 2BFDOUZR
o USEA ECERANTU BRI DRIT (MRS —0— ) BANL. &

B AR ARSI ILTIEEL, F=D0= Figb s, Crnome A EDIOARBRMIC T EALEENTLS
TIEETY. FoorR-AFEBTLTVET.

URL : http://www.chemicoco.go.jp/ 35

HFREHYMNESITSLVELT,

36

18



RIZE BRI R EE
ERFEICEYT 2L PHEEERN/ARE L IS -

201928120 : =R
20192 H26H : KBk

LY E R O RFE RS

£ R%&4t HatoChemi Japan

= HhFE A

IHatoCherfii 1

BHR

2 ERH DHEHFRENR
FEOE) =

BEOH =

TET VHEEDENE
TXYHhogE
BEDENE

RN D Ep =

)

IHatoCherfii 2




L E RG] DRI E

IHatoCherfii 3

I —
WA 2FHE

160,000,000
CASESHHEINTLEIHEDEK
140,000,000
120,000,000
100,000,000

80,000,000

60,000,000

40,000,000

20,000,000

N
0 O

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

IHatoCherfii L

20



HXRDIbLFmE S

A E DL S T BHOEDLF REAKSH
8.1JkM (2018%F) 7.8JkM (2018%F)

MBESHmTL VEE http://www.customs.go.jp/toukei/info
5. P8R %BIRL. 2018518 ~2018F12A N ERFHAEE

IHatoChervi ;

{LFEMERB DB =

. B oE

5 C P eYEOERRURES ABIRES
REACHY CLP . & /iy ICESBikeE |

| o0 s TS
S5q ) . / - o sExeetEs
FMLEYEREEEAE (. D% . =
Rl R Rs EELy . <

" ASCA
L OHsA

o O s e EEEE L

U Bt emieE '

Y i JGHSOEA

e v s

IHatoChervi ;

21



LEPEEEDORN

WIRY I v b FrfcrJRe R ICEA T SR EMNEE

19924 75 L . / 2002 77U A

LB EEICEET 2 EHEHE
23. 037]1:%19?%;@3%‘:%%@[/00\ ﬁﬂﬂﬁﬁl-ﬁ;}m
Rt ek R Y I v b H3RFHRMICE DY 27 SHEFIE & Bl
2 B AT | 25 )2 ERERERLT, (FNEY, AD
2015$ :J_'— 3 __7 [ il | o | C

AEERAE= | BRLBECHEOTELVWEBYEERMEY 254
HiE12.4 TER. £ESINSE T L% 2020 X TICEKRT S Z
20204 £ Tlo, ARE M7= EBRMER Y FBHIRE L, cERIET o
BWRSAT7HAILEEL, BELE BYLLEY () tFMBOHERUVFRICET ZH /- A HFHIC

By, ATOESYOBEELEEL. AOREVE HAMS NI AT L% 2008F £ TICERICHEES B |
BAOBEREERMT s A, EnEeESY | | 585, SEICHLEYZT AR ARERRY Eﬁﬂﬁ?
OKF, K HEAOBEEREHAT 5, 7 | BIBLIEI L,

http://www.mofa.go.jp/mofaij/files/000101402.pdf http://www.mofa.go.jp/mofaj/gaiko/kankyo/wssd/pdfs/wssd sjk.pdf

IHatoChervi :

ﬁz&o :/‘\711/71_:'7'|j'£“/ k

LA - RELEE, B, EEAOD
s s > . L 3 nEHELR DO DY ¥
201846 A8~9H PRS- N7
HhF &, Charlevoix
BETIRFVIEE
al

ﬁm« WE COMMIT TO TAKE ACTION TOWARD A RESOURCE-EFFICIENT LIFECYCLE MANAGEMENT

Ll APPROACH TO PLASTICS IN THE ECONOMY BY:
. 1. Sustainable design, production and after-use markets

s a. Working with industry towards 100% reusable, recyclable, or, where viable alternatives do
not exist, recoverable, plastics by 2030.
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2021 DEFYE ‘Q)

2018%12H28H

BIEEIE2021 FEICEFHAMNELR [EUFICLVEICEESN2FYE] & LT364E%
%% l/ TCO

[ ]
217k A] g Eetelof g ¢k, welwle], AalgE ol g oA} e fejrt 9l vEEEhE
A(A2z W)

2021 F 2 DEFEIFYE

& et 94 e
~ N 3= S INO
‘ ﬂEFEﬁ]-!OOO I~ /J'X-J:/)lbﬁ l/ T 1 Carbon  monoxide 630-08-0
r=h 2 1,2-Dichloropropane 78-87-5
\ . roprop,
L 5 1t%%g 3 2-Aminoethanol reaction preducts with ammeonia by-products from 68910-05-4
== - Bl =L 4 Sulfuric acid lead salt, tetrabasic 52732-72-6
*EUFICLYERICEESN 5 | Nickel sulfide 11113-75-0
=h 3 Cl pigment green 13 148092-61-2
6 1t%%g 7 Chromium oxide 11118-57-3
8 Arsenic acid copper salt 10103-61-4
9 Barium chromate 10294-40-3
10 Arsenic  sulfides 1303-33-9
11 (2E)-1,4-Dichlora-2-butene 110-57-6
12 Cl pigment yellow 035 2048-07-5
13 Lead dichloride 7758-95-4
14 Fatty acids, (C=12-18), lead salts 68131-60-2
15 Methanesulfonic  acid, lead salt 95860-12-1

IHatoChervi

27



20185 12H28H

RENIEREEYEZRKR L,

¢ EREEYE

INZ01%BATERY HHBZEIMYED

EXEIREFILE

AR : 20498
A2 : 468¥E
&5t e72¥pE

IHatoChervi

EREEYE ‘e,

2019F7A18 & V) WL HA E
2021FE7H1B & Y WA HE

INODYBEIIUT ORI OREEINTWS,
1) EHAMYE - EEREYE - £HERESEME
(2) A MBELME

(3) PBTHIE

(4) FEENESREEOYE

(5) BRMNREACHICH 1T 3 &R emE

http://gwanbo.mois.go.kr/ezpdf/customlayout.jsp?contentld=00000000000000001545875067831000&tocld=00000000000000001545875071271000&isTocOrder=N

19

- .
1. F
il 5 P
- t.ﬁr"
1 w!
i
i
o
]
Wi
—
R i
1
J T.:i"-'\..
T
A L
A

IHatoChervi

20

28



T UHBEOEE

HYRST J, -
GHSDEA [CD W TR r FHAZR

e u GHSOBA 12D LTI

=3 <L—7
- Class#iAl
———— " EHSNRHIE

—

-

74UV
2019F & Vi BE¥ICH GHSX S

B WE ) X FOfR

- BEEEYEY X FOERK
' s IR RRGHIEDOEA
|IHatoCherfi 2

REFLOEE
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Fa4g FHRLELFHEDOZER)

1. FREYEIZ., EEOERERICEFIN-BICOAMERAIN, TRICHBTEIEAT
x5,

2. FBEAEFYEERFER REXFEIEIRESINTVLWBIHEEKRL)

a) FRCEYEEGHESE

b) IUPACIZHE - 7-#F R EME DL, LFER

c) ZOEEDFEASKICERINLEYETFMERD IC & > TR I N2V EOYEILFH

HEEROEEHICET 31ER

b REFE445%%GoogleBREEICER
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REFLTIE, BEET, ZEICHAEY, EFHEU 2 FE (National Chemicals Inventory)
RN

¢ F—-MEBoEZMtEFEMINnventoryER
20165E9A : 3,203¥E

¢ FE_EIBHOER{LFmInventoryEE X ‘

2017438 : 4,297¥&E ~ H—A{b%“—:'ﬁ':;;tcxmi\ RN FLYEF
_ S 5 B E DB ZWE Y 2 F B8 S
¢ F=EBOER{LFMmInventoryER NTWBILEME S, TS WE L 2 H

2018%9A : 31,745¥E 7 mENGR,

RN FLYRBPEART 2EHOBFFEYE
DR MERE/RINTULEL,

IHatoChervi 2

ER(LFHEY R H

/&™), B0 CONG THUONG VIET NAM
2018%F9AH14H @ Gllﬂ Illil IBII‘ a

R FLYF (Vinachemia) &Y.
National Chemicals InventoryfEp M 7=
HOBRFCEYEREIL20185F 10815  MoNesko

%ﬁﬂ] U ‘:'g' 5 (\:_ ODEE Théng bao bé sung thong tin vao danh muyc héa chit quéc gia Ngdy déng: 14/09/2018

Théng bae bé sung théng tin vao danh muc héa chit quéc gia

D& an xdy dung co sé dit liéu héa chat qudc gia va Danh muc Hoa chét quéc gia duoc Thi twéng Chinh pha
phé duyét tai Quyét dinh sd 768/QD/TTg ngay 22 thang 6 nam 2012 Thic hién D& an, B6 Cong Thuong da

TRANG CHU GIOI THIEU VAN BAN HOP TAC QUOC TE

hoan thanh xay dung co s& dir liéu hoa chét quéc gia va chinh thirc dua vao vén hanh co s& di liéu héa chét

quéc gia tir ngay 01 thang 8 n&m 2018 Danh muc hda chit quéc gia dang duoc Cuc Héa chét, B& Céng
7_ —l-|—$ % 1’?& q:l Thurong xay dwng, dén ngay 01 thang 8 nam 2018, dy thae Danh muc hoa chat quéc gia Vigt Nam duoc xay
Eﬁ' S I nve ntO ry E‘ dung gém 31.745 chét (chi tiét nhu file dinh kém theo).

Bé tao didu kién cho cac doanh nghiép tiép tuc bé sung héa chét dang stk dung nhung chura c trong ban di
thao Danh muc hoa chét quéc gia, Cuc Hoa chét thng bao tiép tuc tiép nhan v kién bd sung Du thdo Danh
muc héa chét quéc gia clia Doanh nghiép dén hét ngay 15 thang 10 nam 2018,

Danh muc héa chét do cac don vi cung cép dé nghi dy du cac théng tin sau: tn hoa chét, m& sé CAS, MSDS,
hé so chirng minh héa chat da duorc si dung tai Viét Nam (hop dfing mua ban hoac hoa don) va gui vé Cuc
Hoéa chét theo dudng email va duéng cong van tride ngay 15 thang 10 nam 2018, sau thoi gian trén, Cuc Hoa

| chét s& khéng tiép nhan thang tin bé sung vao Danh muc héa chét quéc gia

4
IlHatOChemi http://www.vinachemia.gov.vn/default.aspx?page=news&do=detail&category id=43&id=4386 24
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wEPA
BEEYEE
Toxic Substances Control Act FHELREEHEE
(The Frank R. Lautenberg Chemical Occupational Safety and Health Act
Safety for the 21st Century Act)

RIBRET R SBRER
(Environmental Protection Agency) (Department Labor, Occupational Safety &

Health Administration)

2016FE6H21H
TSCAXKIE

%. https://www.epa.gov/tsca-inventory
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31



AR F)=YEy F

R7E. BRIEHREIITSCA Inventory® Uty FZEREL TW3,
BE{LEYEIX,. Active Substance & Inactive SubstancellEa &N 3,

Inactive Substancell>

=]
< Wi
MIEFICLBEH | =]
: S| 908 |Notice of Activity Form B
. I D DIRH
WEE WAKICL BB, | A
. : : =
I I I
I I I
. >
20174 20184 20184
8 H11H 2B7H 10A5H
.
IHatoCheri 21
=4 3 =
FFEMEOH L L%
2018%11A14H
REGRETIIRVOFHEZER TH BPigment Violet 29
DOFMmEB(ER)zx L7,
Risk Evaluation D R#I D 10¥9E
© Asbestos
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Hazard Communication Standard

—

OHSAIXIRTE. EEE = RICER L TWBHazard Communication Standard % EEGHS D &E#H AR
ICBREIHEBFE

OFFICE of INFORMATION and REGULATORY AFFAIRS U.S. General
OFFICE of MANAGEMENT and BUDGET Services

GSA
Or Administration GSA

Re gi nfo. gov n: O agenda @ Reg Review @ iCR

EE

Home | Unified Agenda | Regulatory Review | Information Coliection Review | FAQs/Resources | ContactUs

View Rule
View EO 12866 Meetings Erinter-Friendly Version —Download RIN Data in XML
DOL/OSHA RIN: 1218-AC33 Publication ID: Spring 2018
Title: Update to the Hazard Communication Standard
Abstract:
OSHA and other U.S. agencies have been involved in a long-term project to negotiate a globally pp 1 to classifying ical hazard, and providing labels
and safety dala sheels for hazardous chemicals. The result is the Globally F i Syslem of Cl and Labeling of Chemicals (GHS). The GHS was adopled by
the United Nations, with an international goal of as many countries as possible adopting it by 2008. OSHA incorporated the GHS into the Hazard Communication Standard
(HCS) in March 2012 lo specily requirements lor hazard « il and lo ize label components and information on safely dala sheets, which will improve

employee protection and faciiitate International trade. However, the GHS [s a living document and has been updated several times since OSHA's rulemaking. OSHA's
rulemaking was based on the third edition of the GHS and the UN recently completed the seventh. OSHA is conducting rulemaking to harmonize the HCS to the latest edition
of the GHS and to codify a number of enforcement policies that have been issued since the 2012 standard.
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Bk, FE, FERIRUFHIRICET 2458
Registration, Evaluation, Authorization and Restriction of Chemicals (REACH)

2. RRRUEEICET 25K
Classification, Labelling and Packaging Regulation (CLP)

BRINEZ an T
European Chemicals Agency
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Phase in¥)&8 D& FEABE IR T

¢ 20185 AR BENEIHRE © 83,496
¢ 201845 AKAEDNZHYEL : 23,807

https://echa.europa.eu/registration-statistics-infograph#

Cumulative

% | 1,000 ton/ELE. CMR
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2008411 8% 2010F11AK 2013F5AK 2018558k
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CoRAP

Community Roiling Action Plan (CoRAP)
MBEEAFHEZ TS YVEDOY X b

2018F10A22H. 2019F~2021FDCORAPY X M(B)MHAFTkI N,
2019 DA RYE L L TIWEN VR Ty FINhTWS,

Public version of the draft Community Rolling Action Plan submitted to the Member State Competent Authorities
and the Member State Committee

10 October 2018

EC ID of
Year ;‘::l'_ ms | EC | AR, | publicName ‘:;‘:‘:: ::'::; Initlal around® | 'source Member State contact details

members
suspected R,
potential endocrine French Agency for Food,
disruptor, Environmental and
suspected Occupational Health &

6,6'-di-tert- PBT/vPvB, Safety (Anses), Chemicals Assessment

) gl : already g
butyl-4,4'- wide dispersive Unit,
209 | ino FR: |:201-618-5" | 85-60-9 butylidenedi-m- use, 'C"GRAP 14, rue Pierre et Marie Curie 94700
cresol exposure of MaisonsAlfort
environment, Cedex;
consumer use, e-mail: reach(at)anses.fr;
exposure of phone: (+)33149771350
workers
suspected C,
suspected M, Institute of Health, 299 Viale
wide dispecsive already | pegina Elena, 00161 ROME;
2019 | no jag 202-707-1 | 98-85-1 1-phenylethanol use, in i 1 '“ tti i % it:
consumer use, CoRAP e-mail: leonello.attias(at)iss.it;

exposure of phone: +390649902061

workers

https://echa.europa.eu/documents/10162/13628/corap list 2019-2021 en.pdf/3be44b84-5d72-01fe-f8d7-3a5a9¢27951e
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CLPASEICEH D ZE, BREEUZET I EAWICOWT, UFlO— FOREBKRUPoison center~
DJEH A HE

Adoption =
2017/542 Harmonised PCN Portal PCN Portal 1 Jan 2020 @ 1 Jan 2021 ‘3 1 Jan 2024

Regulation® format V.1.0 Notifications Notifications ~  Notifications

consumer Professional use Industrial use

ECHA, industry, appointed bodies and poison centres to + 2025

* Amedment to the CLP Regulation (EC) Mo 1272/2008 - Annex VIII End of transition period

https://poisoncentres.echa.europa.eu/know-your-obligations
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2018%F5A28H N g T
BINEERIC L BAFT-LIRE O = C?“
Directive on the reduction of the impact of 2 e T e
certain plastic products on the environment %’f e T e
KBEDEWETT7RF v 7 R0OER%EILE O § i Fibing pesé
201859 A BRMERIE
A European Strategy for Plastics in a circular Propos fra
eCO n O my % %% DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
7°-§z%“/ 7z&(}‘\‘?4 7 n 7-71? ‘y 7}‘:%?—5 on the luction of the impact of certam plastic p lucts on the cavironment
i@-b)J fg: j‘\j-};.tj\ 0) M\E'& % ;\k% {SEC(2018) 253 final | -(:\:"1:::l::::}’::::‘-n[s\k'mZUUG}255 final} -

{SWIN 1K) 256 final) « {SWD{018) 257 final}

http://ec.europa.eu/environment/circular-

%’. economy/pdf/single-use plastics proposal.pdf
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AES OECD WNT (201844 F)

o FREFMREE (2001)—X) [ZDULVTIE.
H-EEREEDOREIT G L

e Guidance Document No.23MD R IE D &R
>20184 7B |ZSecond EditionH 2\ BH

e Test Guideline No.203 (BfE2[MEMAER) D
IE(CRET %

>Moribundity (#f%) ZT R4 FELT

FATH=OOHREDRE

(;{6 Guidance Document No.23
&) OECD

Organisation for Economic Co-operation and Development

ENV/JM/MONO(2000)6/REV1

Uneclassified English - Or. English
6 July 2018

ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND THE WORKING PARTY
ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY

BRRHEMEDKEPTOKESERARICEATSIAHM TV AXE
GUIDANCE DOCUMENT ON AQUEOUS-PHASE AQUATIC TOXICITY
TESTING OF DIFFICULT TEST CHEMICALS

SERIES ON TESTING AND ASSESSMENT
No. 23 (Second Edition)
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(_46 Guidance Document No.23

6. GENERAL CONSIDERATIONS ON SELECTION OF EXPOSURE SYSTEM.......ccvccvvuereee 22
7. STOCK AND TEST SOLUTION PREPARATION AND EXPOSURE SYSTEMS FOR

DIFFICULT TEST CHEMICALS .uuoiiiinteictiientstcseseessessssssssassssessessessesssssssssessssssasssessssasessenss 24
7.1. POORLY/SPARINGLY WATER-SOLUBLE TEST CHEMICALS ........cocoioiiieiieeeieeen. 25
7.1.1. Solubility experiment to determine saturation concentration under test conditions ............ 25
7.1.2. Test solution preparation Methods ............cooveieeiie e, 27
7121 Diarect addition ..., 27
T.1.2.2  GERETATOT SYSTRIIIS ....eoiiieiieieeiie ettt e et e et e e e eeeae s e e eennnens 29
7.1.22.1 Saturator columms ... 29

7.1.2.2.2  Solid/liquid saturator systems .. 30

7.1.2.2.3 Liquid/liquid SATUIATOT TIITS ....oueieieeiee e eeseae s es e ene e eneneeeee e e enee s 31

21224  PASSIVE QOGTIIE ... ettt ittt ettt ettt 31

7.1.2.3  Daispersions and emulSIONS ... 31
TL24  SOLVEIIS .ottt ee e eeens 33
7.2. VOLATILE TEST CHEMICALS ..ottt eeens 39
7.3. TEST CHEMICALS THAT DEGRADE IN THE TEST SYSTEM ..o 37
7.3 1. PROTOLYSIS ..o e ettt eas e e e e e e eaeeneens 38
T.3. 2. HYATOLYSIS ..o e et ea e e e eeeeaeeneens 39
7.3.3. OXIAATIONL. ...ttt s s et e et e et ese e ees e eae et seees 40
7.3.4. BIoAeGTAAATION ..o e, 40
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2010)
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o BB (Annex 7)D A FEXClinical Sign (Annex 6)DGD
BT E. BRETDTWLWBREHIZDOILNT, 7
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« RINDENYIEE (RAEDHEIESMoribundity® F|
+R®HEE) L. KE (+BXK) OHREEEY DI
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Clinical Signs (Annex 6, Table 1)

Clinical sign Definition Synonyms 0 - Normal 1- Minor. 2 - Medium 3-
{(Absent) (o
Loss of schooling/ Individual fish show loss of aggregating & [lIsolation, sodal isolation Normal Observed
shoaling bereiou | social ntestions
72— H /[ merese in cumpes fon | crowding Nomal Observed
Y I 5 |shoaling bermiow
2 |Vertcaldistibution | Abnomal deto Nommal Obsenved
LN g [surwe water/ai inttace
Vertical distribution Abnormal depth selection, close to base of | Lying on/ orientation to / callectingat / near / | Normal Observed
,— s - — bottom ank st sbove bottom
E’Z =h ST7 =[F —Ronom e Lo o7 e S T [Keding Iotrgh o o T e G ey e
= g |onenmtion horizonta orniaton postue inwater slght leaning atempts | Izaning on sice
y[ERY A 1] ~ H column to coect
,— E ‘Abnommal vertical Head-up or head-down pasture Nommal Intermittent, partial, | Constant pitching (up Head direct
2 [orientation slight pitching, attempts | or down)
H 1o comect
71~ = [ Loss of buoyarey conta Flosingat surfaceor king o he beror| Nomal Flostng st
H 1o the boti

— S Fypoactty Decrease in sportaneots acity Torpio, apathy, kthargy, weak, romebity, | Normal (cam) f

1l inactiity, ceased swimming, quiescent swimmingactiviy movements
Hyperactivity Increase in Ematic i Nommal (calm) Rapid (erat

-~ ~ swimmingactivy movements

Spiral swimming Rotation on vertical o harzantal axis, | Spialling, roling, mblirg, corkscrew None Observed
eratic movements, often i bursts swimming
‘ v} I Hypenventilation Increased frequency of opercular Rapid/strong respiatory rate/ function Nomal Fast opercu
ventilatory movements
Hypoventilation Decreased frequency of opercubr Reduced/Iaboure/weak/sow Nomal Slow (and §
ventilatory movements respiration)/respiratory action/ventition opercular
Imegular ventlation | Iegular opercular ventilatory movements| Sporadic / spasmodic espiration / gill Regular ratic open
movement ventilation movements
£ |deptn movements strongly extended il abrormal cpercur mouth ope
£ actvity, operculae spread apart, mouth open
5 [conwisions Abnomal, nvolurtary and urcentroled | Seizures, twitching, muscle spasms, shakng, | None Obsenved
—_— — / \ 2 contraction of muscl shuddering, vbration
~ ] l 115 H operculae not s water surface -assumed
H 1o clear ventilatory chanrels

Gulping Mouth (and opercular] movementsat | Piping None Obsenved

=¢ /] ’? water surface, resulting in intake of water
= &,
ué & Gasping Occasional expansion o mouthand [ Yawn None Obsenved

operculae not assoclated with ventlation;
not at water surface

Surface escape / Jumping, sufacing None Obsenved
avoidance behaviours
Bottom escape / Diving, sounding None Obsenved
idance behaviours
Imitated skin behavious| Flashing, scrapig, rbbing None Obsenved
Ageression and/or Aggression, diret attack, domiration of choice | Normal Observed
cannibalism tank locations, pickat or eat bodies of dead fsh
Tetany Rigid body muszulsture Paralyss None ntemmitient Pamanent
Sk colour- darkening Changed / increased / darklened)colour /| Normal Tan/brown Black
pigmenation / melanisic marki
Skin colour- ghtenig. Pallor, pale; hangedfweak pigmentation | Normal pale
Skin colour- motec Discoloured Nomal Motied
Ocdema Abdominal sweling due to acasmulaton of Distendedswolkn/bloted abdomen/gut ares; | Normal Distended abdomen  Abdomen ¢
fuid dropsy verica and
& | Haemonnagic areas - | Pinhead sird spots dueto nvademal o None 0% of skinarea | 10-30% of skivarea | >30% of sk
L Pt oy mces e
& [voemormagic areas - | Avea of blood due toirtradermal o sub- | Small/big haematoma Nome 0% of skinarea | 10-30% of skivarea | 530% of sk
haematomas mucus haemorhage
Eophthaimia Swelling within orbial socket resuking in | Ecophthalmos, excpfhalmus, popeye, Normal Tor2 eyessighly | Unilaterl ~oneeye | Bilateral -b
bulging ofeye outofsodket protuding eyeball exended fully extended extended
Mueus seeretion Excess a Mueus None Obsenved
secretion (mucus n sin or inwater); muas
loss
Faccal (anal) casts | Sng of faeces hangingfrom anus None Observed
Visual and tank knochrg] Overhead Fght sarle) response t Fand] Fyperexcliabey; hypeactviy afer Normar Brcessive ¢
L |stimulus- over resctive | passing over top oftank or voidance | stmulusAhreat
H reaction to light beam; Fright (startle)
H response o tank rapped ighty
K]
3
S | Visual and tank knocie] Not responsie to extemal stimulatior; Nomal Reduced Total loss
8 | stimulus- inderresctiv inactvity after stimulus/ threat
& [Tactite stimulus-under | Reduced avoidan respanseto tauching Normal Reduced ol oss
reactive inactivity fter
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