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LT, EREOLOE L LY THE O,

B, BR#202%T ) 2 v Bl 2 0 LE0bEKCT S @8 L, -
a7 77 A BB~ TR Y 21tz

ORELC LY, FERARIEFCZ £y, BEMEIERR A b s 00 3 0 EERRE
ECRELN, O LAREOMEEY B2 (oA YV ERCEROBREY WD 2 L BT
BLERERTRTHLRD LS50 B,

bYTFAEET wv— RBED R (e )([ 500 XREFIERTT)
ppm| Blank| 0.32 | 1.0 32 10 32 Blank [ 0.32 | 10 32 10 32
18 0.4 0.4 20 0 08764 © 656321+506( 504|506 510504
2 5.5 a 311824725100 700|658 526 |51.0 | 504508
4 6.5 7.0 25| 920|100 (100 B53( 814|620 |500 500500
é 153 241526 1001001100 100.7) 983628 (500 | 500|500

P FaAggrnts 4 F

ppm |Blank | 0.32 | 1.0 3.2 10 32 Blank | 0.32 1 10 321 110 32
18 0.7 15 10 0 0.4 0 542 | 545 | 528|524 538 50.2
2 8.2 v 18 12 51| 428 754 e 688|702 | 550|502
4 3.0 0 27 15 S| 90 2851030 50| 823 534,500
é 11 4.5 51 135 (303100 126310861 125.0 | 1367 | 644 | 50.0
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pPU T Z=AGENS P g F

ppm Mmank| 0321 10 32 | 10 | 32 Blark| 032 | 10 | 3.2 10| 32
18 0 08B|117| 08 24650 60.8 | 526 | 506|500} 500 500
2 0.7 [207 | 204|344 964|916 702 | 542 | 500|500 500|500
4 56 | 40D | 60.0|100| 100|100 912 | 558|512 500| 500|500
6 |z227 |802|938|100]| 100|100 1178 | 564 | 54.2 | 50.0 56.0 50.0
E Rt W Rer(n) i (mat )
ppm |Blank |0.32 | 1D | 32 | 10 |32 Blank | 0.32 | 10 |32 [ 10 | 32
18 0| 08| 92| 04| 39| 04 540 | 524 | 538 | 546 | 510|534
‘2 34 | 07| 22(1860| 12| 19 588 | 576 |554 | 614|554 (554
4 0.3 79| 16| 03| 33| 40 696 | 6447802 734|680 | 732
é 0 0| s0| o5 0| 47 937|745 915 985 710 [104.8
PIED#ELD SAHOEELSEERD LS €S,
ppm |Blank (032 (10 |32 [10 | 32 Blank [ 03210 |32 |10 ] 32
Fy 75 7ev~b [153 | 94 {524 }100{100(100 1007 | 983|628 F 500|500 500
py e fB7ArILr) 11 | 45| 541|135 303|100 126.3 [108.6 [125.0 [ 1367 64.4| 500
FU ZT=AER o HR 227 |80.2|93.8|100 (100|100 1178|546 (542 | 50.0( 50.0f{ 500
E ® i @ 0 0 50| 05| 0O 47 93.7(765|915| 985 710| 104.8
| LRIDKOLSRIELBEXGRL,
Py aggT = v— b OESIREG 1 0ppm Bk
bY7F LB AT ALY " 1 Oppm Bk
b 7xz=ngg~d Faxywd FPOBEHBEL 032 ppo Kk
316 3HEOEBBRERC IHBROKATE
LEIMEEREOERY —BECTILROL I e5,
bITFAGR TV - b | DY FFAERTAATA | PUTTAgR ey | OB b 8
TAFIT A EAr 1 3 2 4
RAfr—n TLm 24 19ppm 66ppPm S54ppm -
3 0% BLESK B 10ppmt 100ppm Z2ppm —
zavy A EEAT 2 3 1 4
A — N 8 0%#E 32ppmt 320ppm+ 10ppm+ —
A A 2 3 1 A
7oA/ VERE | RBRI0%E L 10ppmt 1 0ppm+ 0.32ppm -
, R 6 5mt BI T 1.0 ppot 10ppmt 0.32ppm —




PIEOBERC L2>TROZ L ERBRE LTI EIARTH D 5,
1)@\ THETATITEEMTCHLE 70 vE, T4/ VEARBRERILLTLE—H LA\,
BRI 2 8L BT ARG 0E, ThbbLEREYNLE L Z L HRL T
%o
2)7RVIRTS—V T A/ NVEBLIIFORBED I —HLTNT, Zovs xy—VvELRHE
HABC+REIo  wTRT, AT +/ VERLFOMERL LICAR Y EHCES
%o
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1 O0ppm,
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EH312 7vvIar— itk L3WEEDND
HEFEFER (1 4 AT

A Tributyltin fluorides
B, Tributyltin fumaratse
C, Triphenyltin hydroxide

D, Cuprous oxids

#z£kh. 0 (blank), 0.32, 1. 32, 10 30,

320, 1000 ppm
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32 FHEBFTRORLMUHER

321 % gz » 2

EENDEMEHLWE N EAL, ERTOEECH TR EMELNER R, rofkbeEd
LTHBRC L 2B RAEORADLCHIHERNEE TRTuv %,

FRBLSBYHACE L THYRRC Lo TESELHRIL, BB L ERHEh>25 248
®ﬁﬁ%%ﬁ%%wﬁLTE%K%DWﬁﬁ&ﬁ%L.%%G%@@ﬂﬁ%ﬁﬁ®ﬁﬁgﬁattkﬁ
B T, '

EHA 7EEZEEO Y V7 F 848 LT Tributyltin fluoride, Tributyltin
fumarate®, P J7Tz=nAka¥E LT, Triphenyltin hydroxide ¥ {UFRMCER L
¥, ThoHBB et LU rno Yy 88T AHRE OBt kBB > THEELL,

22 R #
(1) AW Lam(F3L 2188

{a} Tribusyliin flucrids

(M Tributyltin fumarate

(¢} Triphenyltin hydroxide
(2) HHABEBHHER

LRI EOABB LMY A 0PRETIATH = VREBEEM, (F32182R8)
ek, HBEE L LT, BRAWMS 5% ET 2 = v REHRREE LT, (R3.21,
3228M8)
323 AERUHER
(1) BHER
(a) A HWSRILEY
(A B
TuaA 2AEY M ORRY BT, REAEFL SV BEERBERL R, BRgetit,
BB, L T %8R: L, T ERPPOYHEMRCED 16, @ E—Efly &
L. Z04MBRL -, MEHETCSFERCHBO2E BN LI,
“ =o=
S 1 rAoBE-v A (FEHN208) 2R, 18200 LCEAREHcE e BN
Lic, BNEIERY 2 Cn OMRE L, B2 LT vy, BOMNEEY 2 0 ATk,
s JUNEBREY & > URBEESSNERECHSL 1
) & b
RET 50 FATGROMEE, 181 00 L, HFHEEMOEX A, —FreaRE a8 EmFTH
T, MACEERCHEOZEENS Cn OMReBH L, 20 AOBERE, BREDOE
Waeh, HEEFERFR L, T, . B, Mo ov @B miBoER* T2t
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N E ®
ok, HE, TEESEE L, sy b OBPELEINC LTS,

(i & #

() ~o=
1) {RT A U ER (IR R
Triphenyltin hydroxide I BRAMMESKCETI EL L, 208MOH
BN 2EE» BT L1, /4, Tributyltin floride B, Tributyltin
fumalateBfit o\  THBMHGHR?7 ~1 0 B itk —BAROCERERL L o6, (3
21~324)
S BEr bR 7~ € A 8 IR E DRI B IR L 1o (BH5 2.1 )
2 ) HRR R
- E IR
IESBLeY i L FR» s i, ERARiz
D HEMus X U RLERREOEL
@D REORFELLUTH ¥4 b vz ( BCEE)
& FEROFH
@ BEOMRBEEr L CUAHK)
Thy, Mg ToORrAbhisrot, (BE322~525)
ThS ORECEEC L AREGHOWIEL T et 2EEREIEL Exbhb, £, &
ROEOREMIERIBEE T, 7Tvar ¥ o Lo Tty
s OO
B OBF. B R B v HRCERSMICER LS, v SR AT E LIRS N
TehDi,
B X AYZEkre L
lin HERE D 5 D e 2
B CRRE KT beaEsfbal, SEclEs TRED S M Bh 0k
i e THERE O 5 DDA
B wrAr®Ebul
Pleomins, wIndiesTld©, 15 AMlcEReBoi,
() Enew b
1) NiRMER
Triphenyltin hydroxide Ff, Tributyltin fumarate BIZ¥w
EESEDL, 20HECHEDS 0%, HBEDI 0 BOEENEEC LA, (BH526)
SEFE L BTAR » o BMHC BT Ewon, BHE1 0 A& EERE A L 1.

Do K, ¥ BEHRES LR LD,

—4 9



2 ) REAR
HEAWFRR, w7208 LaFRRT, IEMOERIEDLL DI,
® FTEBOEI
@ EEMRE O
® #EEoMmERE
SEMCE D, L, 7 AOBHEE RS, BARIHEIVBLHLRLV, (BR
327~329)
3) BERGSROAE
Ay Lo vey b (2 0BMBAHE) ofRBETOZITHIRDO LS5 Thots,
o, SIS, AL 2 0 7 BEFEENER TITHon, Gl 3 EoP Sy MEO% T

L Th b
i B B4
Control 1 40 pphm 147 pphm 8.3 pphm
Tributyltin fumalate 140% 148% 178%
Triphenyltin hydroxide| 178% 110% 142%
Tributyltin fluorids 132% 142% 148%
Y E E3
1) HRAVERE

3R LABRNBA»rORFNESH LN, THEEIORE, RIFME ¢, KRR
DEBEE N, EFEEIEATS 2, (FHR32210)
? Y HBEFRA
EAMCL, <Y A, ey OBSLERRC, Bl 5ERBERL. chedd
LELEE PEBEI N,
@ mikEowmiE
@ HREF/TOMIERN, —HBRE
@ ZEMREOE(L, #FSRE
@ MEBOZM, —HBEE RN
B EEoREERNAT ZE oy, (BEH3211~3212)
(b) HHEETHUHFRE
i # &
~2ADDDESSES, 1 0M1E, =rvey b SEEE, 30018 FRIME, 2L
B LTEA4BSor BE L, 4EHH0 3 2 2 B OE TR~ kEE 2, 1 08 b
STHE 1EE®ML A,
HRIECU, 05 5% SHDERETH B, AEMNBER L EENEL T ieoct, 1 0 BRI BAR

—_50—
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o AR L CHREMA S AR R L 1o, BARELE, <7 = oS ETEEN, s

b PEROBSLHEELLEFERROZEN S Co DAL T %o
) # #

€4

N E
1) B LU RERE
B 7o LI EEN, AW a e EORE: R0 T, thir!t

T ot HEROCu, 05 5% SHBMEFL, Triphenyltin hydroxide
10%EH ENEOMKE ENESHLRN G, 24, Tributyltin fumaratell
%A BEBE, Tributyltin floride 1 0%SHEMBOEE T, A 4
A # T—BHOEERD P H S s BE v B, (H3.25)
Aﬁﬁ&fmﬁwi,@W&éﬁéﬁ#%ﬁﬁﬁﬁ@mﬁvﬁﬁﬁﬁo,ﬂ&%*ﬁﬁﬁt
oo COs L, BRET CaESOME ETL, BRI VEE R, —IBEIE 5 5 18
b ot BE T S L - BAOEBIRDLMTHOT, BR v I ¥ HLETED
b DIt B o b 4 Bx SILARTERBED LRI,

2 ) HEEFR R
ERMEEDRE Y RFTHLUTOL 5 Chd, (BRI 21 4~3216)
Cua.0 TBTEFM ' TPH TBETPF
ML, B’ + E~t * +
=ERL, B * + e~ +
g ilol oake + + + +
HiE, BTHSSE —~* + + +~
i B2 + + * 4~ 4
BT A0 -~ * + x
WERE — — — -
T v ¥ — gl - — - -
- L ;) AEs THERE +; &5

W EEE #, % B
= rEY P RUERR
) ARRE
BEEBIBOKEID FTCRTRED, BAYENL Ty, 6BARACIE, T7RD
s Efke, BREEBECECRENS bR, BaC BT L, RERRO—THErR
EEpi Tributyltin floride BFCORESEETL 25, Z OBECLRAE,

—

S BN ERT DR, *



BAGHEORELE

T e} x g
Rk
Al % Al .3
TBTFM 10% | 36C0C¢% 540¢% 2800¢ 2750¢
TPTH 10% 380¢ 420¢% 2750¢ 28007
TBTF 10% 56049 580¢ 30004 29508
Cu,0 55% 400¢ 400¢4 26504 26008

* = o RAOBRELESHT, TheOEBRE, FTuSdhoBRic Lo2ToEET 3kt
LDk Bbhb,

2 VRMARRE(BHE217~3220)

= ey b

Cug 0 TBTFM TPTH TEBTF
- HERL x * x x
il Al + e~ +~t +
2 B’ + + * +
ikokea = * + * t~t
I - - -
IR R 7 + = + +
&R — — - -
T v X PR — — - -

£ &

Cug 0 TBTEM TPTH TETF
#*& - AR + + + +
L, —~t + E~t +
5 W + + + +
i B —~ + E~t +
B FE — + — -
FUGCEARHE 19578 * + * +
k=g — - — -
T v K R - - — —




(2) |OosHE
(a} 7 %

SEOERBEEc 22, v RCBEORELLBEOS 0BEIER ( L Dy RDL, &
DY 7 FHr0~8 0 ng/ml DESGTHRELBNL, 1 0 BHFEORE X b oBRtkxEo1,
vARBAYYTERCT, TRy 1E4n0 2o BEWREL, 4 SeEpRIEOERELEEL T
LDsy RO, =72k, hEH2790ODDDERST, ZBEESBrc ST o T1 B
L,

(v} #& #

LDsp RREITOWES THDl,

Tributyltin fumalate 170 mgsky D W
422 mgskyg b W

Tributyltin fluoride

Triphenyltin hydroxids 494 mg kg v W
(3 Ny FFxb
(@ * ik
ADEReT 2 ERYy, 24y F7 2+ AOEANLAVEAR OHE T~ #Bhaiido
HBHLEH T, ThyEMRCHC0 1 2RIEC: »L, BREOCEHSEICATL T 2 458MK
CHIE Lt
(v #& 72
P Fr®RARTHMN Th 2y, Trivutyltin fumarate, Triphenyltin

hydroxide XL THED TEBEORFY RLALEN 1 Loz, ZAPRE T o1,

wEBE

&

F4

Towoe

HERH

TBTFM

TPTH

TBTPF

O 0 0 N O U B N R e

—_
—_

-
[ L

1 0 0 0} D B B O

35
LY
37
32
24
22
27
36
22
24
23
23
24
35
24




T ¥ —
WERE | & |ES o TBTPFM TPTH TBTF
16 2 23 - - — -
17 ? 24 — — _ -
18 ¢ 24 — — — -
19 ¢ 23 - _ _ _
20 L*) 21 — — _ —
%24 #E 4

HRBLEMI —BeBErETs L ELonD, TOWRTHEB L 2 T0h 3MR2VThH, bR
B FBE S i BERRS RS hs, e AESCHBINLBER T, TOBEE»L T ebh
FLT I, cORARTErONASESBED T — sk, DDDFE~ v 2 RCLBOKSECE T,
LDgy TTributyltin fumarate, Tributyltin fluoride, Triphenyltin
hydroxide #hFhni 70mg ., 422ng., 49 6mg (thifkgXn ) THH, BATCEETH
vt BALBCHBEEELILND,

Lal, BMEMEESBOBYL LTERIRLBEC, $TREIRLA2, x2BEFEIEL
B r LUOBEMECHL, REBEH SO CEEScRBTo iR E et 2ns L5,
2o ABRAMEE T, Triphenyltin hydroxidert?2 0 BRAOBRIFIR B AERL %
L, @& 200) w3, Tributyltin fumarats, Tributyltin fluoridse
B L BRM7~1 087, KERPERLI, ¥, 3ECIn&EMERE U TRAEOKBHE
PEEN . HEFRTLLEL TARROL 50, REHOEEL chetd AERORIS L ELLRALRK
THAEEAINt, Lal, BBcBL G, FHEAT s T8I Thar, =rey btk Tl
Triptenyltin hydroxide BRME T3, WERM2 0AMK TS & T 6 0% BJETL,
Tributyltin fumarateBRMEETIE 4 0BHFE L1, 3ESBRORMEMNEDRR, BEE
EHEHTHH, BFEFRIL= 220 hb BA KRBT, BRI LEVEHLATURV, #
BB b TuaifEs LG, BIEREKRT L K, 3E: b, B BEofmi@sbn
Cud, FRCHILERERL@EF o r, v ey b cHUT 05, ERERIPanE(RAT
HLEDBEBEIN,

e OB, HEAOSFEAY I0A T, REYK L LIELLRT,| ELERLAERND
ERERAIncE LTh, AEBTEEHIELTOLODBETLI ILIHATSL S,
ReohbrSET o8 0B By ~vx, erv ey b BFRICLHTons, HHROER
(ESRSARE Y FaA FHFERFRITL 2o, ORI RAS OEBG Lm0 RN CHENEEY £
2785 P DBIES L L HENREAY o0 TR L HEXI RS, Ll BEBEROEK
A, PERRL e Lo, BE MEASE N L LY, OoTSE IO A o THIT Y ED DL
B B,




BT ARE L &b AR T v v ¥ —EROFRO RIS AR TH B, V572 i B
o 0B (L4521 ~37F) 2Ty, Tributyltin fumarate, Triphenylitin
nydroxide it LT, M THIEORFAF LA BXBRT, BEOMRE 2 120 Wb, Tvw
F— b EEEI NG,

30
x
®x X ©
x x X x
~F 0 O 0 ® % x %
o
)
0 x o]
Ff x o o o o
\\'J » ox R X Q
W [ 3} o]
* o]
X
Q
Ll 7% Tributyltin fumarate
0
1 1 1 J
[ 5 70 /5 20
DAYS
B3 21 FE~oAOKELH (TETFMI% 7 <=i)
30~
20
- =
oy
® ®u x
; x % X x x 4
o ® O X x
¥ o o o +
i c o
< 0
&
- I % Triphenyltin Ayaroxide
! 1 1 }
g J 8 5 20

DAYS

(03522 R~y AOFKELEH(TPTH 1% 7 =)



BOODY WEIGHT (g)

BODY WEIGHT (§)

v x x
B . 5
»
x X
x
o o 0 o
x o
o] [ ] o o
"] o
20 % x B o [a]
o) o
g &
% Tributyltin Fluoride
iy
] 1 ' 1
0 5 o Iz 20
b4rS
323 KB AOKELE (TBTP 1% T <=1{4)
Jor
]
o
0 c o B X
e} [o]
x X
x
o 0 o x
X X 0 O 0
- 0 o0 x x X B X x
x
ok Control (Tw=haniri¥®)
o 1 1 ] |
b 0 5 20

b4ars

324 ER~vA0FKELH (7 =303



Jo

CONTROL (o freatment)
TPIH 0%

_.,_._._-—/-—- CONTROL ( Cuy0 S5 %%)
— ’*/ TBIF 1O
/

TBIFM 107,

A
- _,/ PO~ o
Ny grum -_x/
E .- A/A —_—
g ab_o /\Q 0\._._\
§ 20 ———
B
3
@Q
0r
0 7 5
DArs
2325 HEBSHERYEAL A7 20RELH
#£3.2.1 2L ( BHB{LEaT)
Tributyltin | Triputyitin |Triphenyltin Cuprous
fluoride fumarate hydroxide oxide
A2 C4Hg)s SnF | (CuHy)s Sn (€ _>); gnod- Cug 0
|
0
1
0=0C
]
1 —H
"
c-H
1
0=cC
]
0
1
(0, Hg)s 810
> T B 307 6 941 3467 143
7 & =R=ksiFN SRk =Rty Gk /i
2 =1 e 256~260 1245~1285 116~11% 1230
¥ O 3254703 8 0%ER 100%;:88 9 5% EE 9 9 %i&iB
# jid % 9 8.1 P95 AN 9 55




#3 22 HE(RWEEHEE)

®OR TBTF TBTFM TPTH Cuyp 0

E B & FHEY ShEs SHER SHEH
Tributyltin fluoride 100
Tributyltin fumarate 100
Triphenyltin hydroxids 100
Cuprous oXxide 550
RADD 100 100 100
£z 114 114 114
RS AR 2.8
nyy WW 180 1 8.0 180 100
TR WY O* 20 20 20 5.0
L 208 208 208 1356
AFRATTFNT 208 20.8 208 136

B 1000 1000 10060 1000

# b= r—FRE = VRS
s, RE2T, 3220HMNE 3, FHGHOUNE OBORBIC LELELDO TS 5,
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3.3 #EHORAFRR

331 B M B #

BEOHEARERESBILSBC IR TESHOBV L0 L FEILLIZBEDvEDREL RE
HRBOMAC Lo THELERLOTEEL WET S S x AL T 5. & D RMIHBEHREMR
# HIERK OB EXB SO s Lo LTHRDTERTS 5,

3532 F E-#& @

BREA-HI—LDOS T rOEBBREY—BIKRIE L E L T, BEORT PEBEED
Y, HEEHOTHERL Y« TEAORD 2 BL oo, FEFIBHTRESRED 4 EOEHR
ERCOVTORRICL Y 36 X e Biepo1s,

HESICIZ1 00X 25 Cn O BEAKEMEE 10X 12 Cn OBEHBANKE #—H JofgeT—M
L., A& am, #EF21 0xX1 0 croEfcBotR—®Ere szl

IhEHAKHITE ORFREA AT BEERTEROMAK A v/ AFRCERREL, YRAEYHEAL
BALRMULALCLT, MMA47E7A268L0, A1 1A18AETHI 1 DAMRBREL
IOFELIBE, TAH/Y, 7OV IAPBCHLON T2 KBRICBAGETH L,
PR B REEHNAD 2O, FORIE»CRBREPCRE L 58 RO TAVZ Lt s,
i REGOGE S o L BIERIE D 2 B e {HERFRE TH 5, 2T, —EA AR
B kBfEx ot L, DEEEBRABEHc G5 L, SNEEAE»LELLOR10X 10
X2 o OEESLBH TEEYY 5 A, KB E £ OREFTHHHEG/ERBEHBEOTTEH
BHedindzEEERTR T Th S,

coL 5 aRfEc k0T, BABREFOEREKTC KT HBHBEOBHLLL LT B8
FEEKBELDHZ LD CEDL, 11, REABAYEYCELE LB s LoT, HRorki]
CEREV AT BB NDOHE LT TH b

£ REBREICRT RO L 5 B,

s~z HH
E LS |

A AR
%
b2

3% i

) [ s THFIP Aa-ds
v ‘.e ;;#l: i&’: ;u:a- 24
@ e oot win
~ F —> WM e

r/ @

B®331 XAtz bBERESRK



AHEBC B THCLREXBRIARBROBARC 25 4O T, TOEFIRDHD TH b

(B TER )

& # wHES | 1 2 3 4 5 6 7 8 f 2
FNFFVEE T AATA Y 100 100 Nol-6
FUTFMEE TTU- b 10.0 10.0 PVC35%
by 7R AR N FOXd A F 10.0 100 | 150 | 150
AR G(ETHEN SBEAN) [100 | 100 [ 100 |[100 [ 100|100 | 100 | 100 n7 8
B s vz (HRILFEH) 114 | 114 [ 114 7 45 45| 45 PVCA40%
nJy WW 180|180 | 180 112 [ 112|112 | 145 | 109
LAVRZC 920 | %0 20 [111 | 111 ] 111 731109
boA— 208 | 208 | 208 |266 | 266 26.6- 271 271
AFNL Y TTNA b 2 208 | 208 | 208 |266 | 266 | 266 | 271 | 271

E = wES 9 10 [ £
R /<) 20 BA (BUEEE) 100 | 28 | Thitpmt ~BoFMENOHBER: LT
ik ¢ B eE) 450 | 650 | MV
nYy WW 100 | 100 | fEL, BHOALDHRT £ 2 ZECHRCFL
TRVYZC 50 | .50 | BREHEOR AR ) RRCERVND
bov— 150 | 136 | o
AF WA ST F A} 150 | 134

355 AEBREIC L5 RIGHH BB
TRBHPER TMF LT 2e VT TA )LD EBRERC Lo THRBRL tREREROM T

21
() TasrszT.=2r-— kol 580EROBERSELE (%)
' Blank 1 4 2 5 3 6 7 8
1 B 0 0.5 30 -| 07 0.7 0.5 0.5 0.7 0.5
3 0 0.5 3.0 0.7 0.7 12 0.5 10 0.5
6 0.1 0.5 35 33 4.1 2.3 0.5 1.0 0.7
12 # 0.4 5.0 5.7 23.7 218 25 07 1.0 0.7
24 0.6 112 106 | 369 | 353 3.3 2.0 2.7 14




) Z7avs-ar—rkct 2EPERPORERENR (%)

Hlank 1 4 2 5 3 6 7 8
1H 100 §0.0-[ 760 104.0 720 1140 | 31460 1040 (12040
2ZRH 100 672 724 248 55.7 1027 [ 1034 1034 |1034
40 100 704 730 ?5.6 50.0 1015 [ 1031 1019 {1013
é6H 100 737 730 9 0.7 394 975 975 1000 |10C8

(3 T7A/VBREEROEAEL (= )

Blank 1 4 2 5 3 6 7 8
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CONVENTION
ESTABLISHING THE PERMANENT
INTERNATIONAL COMMITTEE FOR RESEARCH ON THE
PRESERVATION OF MATERIALS IN THE MARINE ENVIRONMENT



INTRODUCTION

Since 1955 the Group of Experts on the Preservation of Materials
in 4the Marine Envircnment has developed and implemented a co-operative
research programme grouping laborateories from 17 Member countries.

The scope of this research is so vast that it is essential to estab-
lish close liaison between research workers in different countries.
Ships travel in all seas of the world, and a thorough knowledge of
environmental conditicns can only be acquired through international
co-operation. The value of such co-operation needs no emphasizing

and is proved by the results of the tests already completed. However,
many other research problems still remain to be investigated. In view
of the intention of the Committee for Research Co-operation to cease
giving administrative assistance to this programme, in accordance with
its policy of providing aid for an initial period only, the Group of
Experts has expressed the desire to continue its co-operative work on
the preservation of materials in the marine environment in a Permanent
International Committee which would group all laboratories wising to
be asscciated in the future programme - the Committee might thus in-
clude laboratories in both Member and non-member countries. Although
the 0.E.C.D. is unable to provide any direct administrative help, the
Permanent International Committee may ask to establish close working
relations with the 0.E.C.D. and may submit its annual programmes prior
to asking for O0.E.C.D. patronage.

The aim of the Committee will be to promote and carry out research
on the preservation of materials in the marine environment. Among the
various forms of action to be pursued for this purpose may be mentioned
the following:

Exchange of information

As the Preservation of Materials in the Marine Environment covers
various scientific disciplines, the relevant literature is scattered
throughout a great number of Journals and periodicals. The documenta-
tion is therefore particularly complex and no facilities are as yet
available which cover the whole field systematically. One of the
Committe's most important tasks will therefore be to review existing
facilities in specific areas of interest and gradually build up com-
plementary services to meet the Commitee's general requirements.

Co-ordination of research

The Committee will also have to co-ordinate the research done by
participating laboratories to avoid duplication of effort. Fields for
research will be identified at the annual plenary meetings of the
Committee's General Assembly or at the meetings of any subsidiary bodies
which are set up by the General Assembly as and when appropriate.

Co-operative regearch

Co-operative research programmes have been conducted by the
0.E.C.D, Group over a number of years and will be continued by the



Committee. The members of the 0.E.C.D, Group have been accustomed to
this mode of work and have develcped a spirit of goodwill and under-
standing which the Committee intends to maintain. The programmes on
fouling and corrosicn will be continued, together with the preparation
of a catalcogue on fouling organisms, the work on cathodic protection
and the leaching of paints. The work c¢f the Committee will not be
restricted to the protection of ships btut will include the preserva-
tion of all materials in the marine envircnment, e.g. wood, cement,
textiles, etc. The resulis of the research will be freely available
to all members, and when appropriate be published with the consent of
all members.

International congresses

Although the principal activities of the Committee will be to co-
crdinate documentation and research and {to implement practical co-oper-
ative research programmes, as mentioned above, it will at regular
intervals (three to four years) invite one of its members tc organise
an international congress under the general supervision of the Committee.
These congresses will be open to all researchers working on the preser-
vation cf materials in the marine envircnment, and each will be devoted
to specific aspects of the problem. The first congress of this kind,
organised in 1964, was attended by 350 participants and enabled views to
be exchanged on important new research developments, often the result of
individual work which otherwise might not have been brought to the at-
tention of all research workers. Although such congresses will not
necessarily lead to co-operative research programmes, they may in fact
result in the identification of topics suitable for co-operative or co-
ordinated action.

Technical relations

The Secretariat of the Committee will not merely maintain effective
liaison between members by correspondence but will above all continue to
maintain personal contacts between specialists engaged in similar- work
in different member laboratories.

The Secretariat of the Committee will handle the technical arrange-
ments in this respect, i. e. meeting rooms, translation, interpretation
and distribution of papers. The Committee may also organise visits for
member and non-member laboratories to laboratories of particular inter-
est in other countries.

—10—




CONVENTION ESTABLISHING THE PERMANENT INTERNATIONAL COMMITTEE
FOR RESEARCH ON THE PRESERVATION OF MATERTALS
IN THE MARINE ENVIRORMENT

The Korrosionscentralen (Denmark), the J.C. Hempel's Skibs-farve-Fabrik
A/S Central Laboratoriet (Denmark), The Centre de Re-cherches et d'Etudes
Oceanographiques (France), The Institut de Recherches de la Construction
Navale (France), The Institut de Recherches de la Sidérurgie Frangaise
(France ), The Physical Laboratory of the National Technical University of ™
Athens (Greece), The Centro per lo Studio delle Correcsioni Marine dei Metalli"
(Italy), The Central Laboratory T.N.O. (Netherlands), The Netherlands Ship
Research Centre T.N.0., The Paint Research Institute T.N.O. (Netherlands),
The Centro Nacional de Investigaciones Metalurgicas (Spain), The Institut des
Recherches Industrielles (Greece)

(hereinafter referred to as the "Signatories")

WISHING to continue aznd develop the international co-operative programme
of research on the preservation of materials in the marine envircnment
initiated in 1955 and since pursued first under the Committee for Applied
Research of the 0.E.C.D.

IN COMPLIAKCE with the wish, as expressed by the Committee for Scientific
Besearch of the O.E.C.D. at its 13th Session held from 11th to 14th May, 1965,
that co-operative research on the preservation of materials in the marine
environment might be continued outside the 0.E.C.D.;

WHERFAS the above Programme has confirmed the value attached by a number
of countries to continue research in this field on a permanent basis;

WHEREAS the Signatories have notified their intention of participating
in the Technical implementation of a Jjoint research programme;

WHEREAS the French Centre de Recherches et d'Etudes Ccéanographiques has
offered to provide facilities for a Secretariat of the Permanent International
Committee, as provided hereunder by the Signatories;

HAVE AGREED AS FOLLOWS:

Article 1

CONSTITUTION

There is hereby established between the Signatories a Permanent Inter-
national Committee for Research on the Preservation of Materials In the
Marine Environment {(referred to hereinafter as the "International Committee”).




Article 2

FUNCTIONS OF THE INTERNATIONAL COMMITTEL

The functions of the International Committee ghall be to continue and
develop, among present and acceding Signatories, the relevant co-operative
action initiated within the Committee for Scientific Research of the 0.E.C.D.,
to arrange for the perodic organisation of international congresses on
the preservation of materials in the marine environment, and in particular to:

(i) promote the exchange of technical information concerning research under-
taken on the preservation of materials in the marine envircnment;

(1i) harmonize the joint research programmes undertaken by the Signatories;

(iii) facilitate co-operation among Signatories desiring to undertake research
on specific subjects;

(iv) periodically organise international congresses on the preservation of
materials in the marine environment;

(v) facilitate the dissemination and application of research results; and
(vi) undertake any other action likely to facilitate the performance of its

functions.

Article 3
GENERAL ASSEMBLY

(a) The tasks assigned to the International Committee shall be implemented
by a General Assembly (sc-called Plenary Session) composed of Delegations
each appcinted by a Signatory.

{b) The Ceneral Assembly shall

(i) annually approve the joint research programme, appoint technical
secretaries for the programmes of work, and take any decision in
respect of the division of work among the Signatories wishing to
take part;

(1i) decide on the organisation of periodic international congresses
and conferences, assign their preparation to a country wishing to
undertake this task, and supervise its execution;

(iii) every five year elect from among its members its Chairman and two
Vice-Chairmen, who shall be of different nationalities and who shall
be re-eligible;

(iv) settle upon its own Rules of Procedure.

(¢c) The General Assembly shall meet at least cnce a year at the invitation
of its Chairman.

(d) Except as provided under articies 9 (b) and 12 (c), decisions of the
General Assembly shall be taken by a two-thirds majority of the votes cast,
each of the Signatories having one vote. Decisions involving commitments by
one or more Signatories shall not however be taken without the assent of

the Signatory or Signatories concerned.




(e) The General Assembly may set up such subsidiary bodies as it considers
to be required for the fulfilment of its tasks.

Article 4
OFFICERS

(a) The Officers of the General Assembly (hereinafter refered to as "the
Officers") shall consist of the Chairman, the two Vice~Chairmen, the retiring
Chairman and a representative of the Secretariat.

(b) The Officers shall assist the General Assembly in the fulfilment of its
tasks, and between meetings of the General Assembly shall see that the Jjoint
programme is appropriately carried out.

(¢} The Officers shall meet as often as they consider necessary.
(d) The Officers shall be vested with the powers expressly conferred by the
General Assembly.
Article 5
SECRETARTIAT
Facilities for the Secretariat of the General Assembly shall be provided

by the Centre de Recherches et d'Etudes Océanographiques at La Rochelle
(France).

Articie 6
RELATTONS WITH THE QORGANISATION FOR ECONOMIC CO-QFPERATION AND DEVELOPMENT

(a) The International Committee shall establish relations with the Organisa-
tion for Economic Co-Operation and Development (hereinafter referred to as
the "0.E.C.D."). '

(b) It shall annually submit a report on the general progress of work to
the 0.E.C,D. to which it shall also communicate its programme concerning

the coming year for information.

(c) A representative of the 0.E.C.D. may attend the meetings of the General
Assembly and of all its subsidiary bedies in an advisory capacity.



Article 7
RELATIONS WITHE OTHER INTERNATIONAL ORGANISATIONS

The Internaticnal Committee may also establish such relations with
other internaticonal organisations as will best promote co-cperation con-
sistent with their respective ains.

Article 8
ACCESSTON

(a) Accessions to the Convention shall be decided in the General Assem—
bly by unanimous vote of the Signatories present and voting.

(b) Notwithstanding the provisions of paragraph {(a) above, the Conventicn
shall however remain open to signature by members of the Group of FExperts
on the Preservation of Materials in the Marine Environment of the O0.E.C.D.
during one year from its coming into force.

Article 9
NON-COMPLIANCE WITH OBLIGATIOQONS

{a) Should a Signatory cease to comply with its obligations under the
Convention, the General Assembly may deprive it of its rights and privi-
leges as a party to the Convention.

{b) For the purpose of the present Article, decisions of the General
Assembly shall be taken unanimously, but shall not require the assent of
the Signatory concerned.

Article 10
WITHDRAWAL

Any Signatory may terminate the application of this Conventicn to
itself by giving twelve months' notice to that effect to the Chairman of
the General Assembly.

Article 11
DISSOLUTION

By unanimous consent, the Signatories may dissolve the Internaticnal
Committee in accordance with its Rules ¢f Procedure.

Article 12
AMENDMENT PROCEDURE

(a) Any Sipnatory may submit proposals to the General Assembly for amen-
dment of the Convention;

(b) The Officers shall circulate such proposals to the Signatories at
least three months before the meeting at which they are to be considered
by the General Assembly;



(¢) Any amendment to the Convention shall be decided in the General
Assembly by unanimous vote of the Signatories present and voting.

Article 13
COMING INTO FORCE

(a) The Convention shall come into force upon being signed by five
Signatories of different nationalities.

(b) The Convention shall be deposited with the Secretariat.

(c) As soon as the Convention comes into force, the Secretariat shall
convene the first meeting of the General Assembly.




Activities of the Comite International Permanent
pour la recherche sur la préservation
des matériaux en milien marin

by
Anne WODON
General Secretariat

The Committee was set up on lst December, 1966 when the convention
between the countries having agreed to take part in the activities of
the new Committes was signed. It was thus continuing the work under-.
taken by the 0.E.C.D. Group of Experts on the Preservation of Materials
in the Marine Environment(l). Since October 1968 the Committee is spon-
sered by the O.E.C.D.

ADMINISTRATIVE ORGANIZATION.
a) Composition of the Committee.

The Committee is compesed of 3 categories of members, namely the
founder members, the active members and the asscciate members. Observers
from national and international organizations may also attend some meetings
of the Committee.

The founder members are those who have taken part in the activities
of the C.E.C.D. Group of Experts and have signed the Convention establish-
ing the Committee on 1lst December, 1966,

The active members are thcse whose aprlication has been approved
by the Committee since December 1966 and who commit themselves to carry out
at least part of the co-operative ressarch agreed upon by the Committee.

The associate members are those who may not have to take an actlve
part in the research but participate in bringing their ideas, suggestions
and informing on their own research, Tney are also those who may have
to make use of the economically important co-operative research.

Only laboratories are members cof the Committee, perscons are not.

The Committee is restricted in principle to 6 members per country. Pure-
1y commercial organizations or companies cannot become members. They
have to possess research facilities and a scientific qualification.

b) Members.

The member laboratories of the Committee do not only cover the C.E.C.D.
member countries but countries from all over the world. The 13 countries
represented to the Committee by the 31 members laboratories are: Argentina,
Canada, Denmark, France, Germany, Greece, Israel, Italy, The Netherlands,
Spain, United Kingdom, United States and Sweden. Applications from
Anstralian and Norwegian laboratories are being discussed.

(1) See Bulletin de Liaison du Comite Ne 1 : Travaux du Centre de
Recherches et d'Eiudes Ccéanographlques (octobre 1969).



¢) Pinancing.

During the first two years (1967 and 1968) the expenses of the
General Secretariat- have been covered by the French Goverment through
the "Centre National pour 1'Exploitation des Océans" (CNEXC) but, since
1970, the founder, active and assoclate members have to pay an annual
subscription the amount of which is fixed every year on the basis of
the expenses of the Secretariat during the previocus year. In 1971 the
subscription was amounting to F.F.1,000.

d) Structure.
1. The Plenary session.

The Plenary Sessicn is composed of all members who are divided into
groups, one group per country. Each member is generally accompanied by
experts whose qualification depends on the agenda. The Plenary Session
meets at least once a year on the invitation of its Chairman.

2. The Executive Committee

The Executive Committee of the Permanent International Committee
is composed c¢f the Chairman, the two vice-Chairmen, the retiring Chair-
man, and a representative of the General Secretariat.

5« The Secretariat.

The Secretariat of the Committee is entrusted to the Centre de
Recherches et d'BEtudes Océanographiques, Paris {France).

e) Function and procedure.
1. Functicn.

The functicn of the Committee is to carry out and promote among
members the co-operative research and set it in an economic framewcrk.
Its functionr is also to arrange for the periodic organization of inter-
national congresses on marine corrosion and fouling.

2. Procedure.

The Executive Commitiee assists the Chairman and the General Secre-
tariat in the fulfilment of its tasks and sees that the joint programme
is appropriately carried out. The Executive Committee meets as often
ag it considers necessary.

The Plenary Session discusses, agrees and annually approves the
Joint research programme. It decides on the pericedic organization of
international congresses, assigns their preparation to a country wishing
to underteke this task and supervises its execution. BEvery five years
it elects from among its members its Chairman and two Vige-Chairmen who
are of different nationalities and are re-eligible. It settles upon its
Rules of Procedure.
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The decisions of the Plenary Session are taken by a two-thirds
majority of the votes cast, each of the member laboratories having one
vote. Nevertheless an unanimous vote is required when there is an ame-
ndment procedure or the exclusion of a member who has not complied with
his obligations.

f) Activities.
1. The Plenary Session.

The meetings of the Plenary Session are held in the various count-
ries of the Committee on the invitation of cne of its members. The meet-
ing is Jointly organised between the inviting country and the General
Secretariat of the Committee, Simultaneous translation inte Prench and
English, the two languages of the Committee, is provided at the Plenary
Sessions.

Since it was set up in December, 1966 the Committee met 9 times in
Plenary Session. The first meeting was held at the 0.E.C.D. in Paris
on 20th April, 1967. The other meetings took successively place in:

La Rochelle (France), on 5th and 6th October, 1967.

Paris, on 25th and 26th March, 1968.

Athens, on 18th and 19th September, 1968.

Genoa, on 27th, 28th and 29th March, 1969,

The Hague, on 22nd, 23rd and 24th October, 1949,

Madrid, on 27th, 28th and 29th May, 1970.

Portsmouth, on 11lth 12th, 13%th and 14th May, 1971.

La Rochelle, on 25th, 26th, 27th and 28th January, 1972.

2. Working Groups.

The co-operative research the programmes of which are drawn up and
approved by the Plenary Session is divided and shared out between various
working grcups. At the present time there are 9 working groups dealing
with: cathodic protection, methods of testing antifculing paints, biology
of fouling, wood in marine envircnment, offshore problems, boot-top area,
stray currents, surface conditions before and after applicaticn of paints
and marine polluticn. Work is thus conducted simultaneously in various
laboratories., The test rafts of these laboratories, located in different
environments, are put at the disposzl of the Committee members for co-
operative research.

The co-operation is alsc undertaken by enguiries to shipyards, ship-
owners, oil companies operating offshore installations and paint manu-
facturers.

The results of the co-operative research are published by the Committee.

3. International congresses.

The organization of the Third International Congress on Marine Corrc-
sion and Fouling, which will be held from 2nd to 6th October, 1972, has
peen entrusted to the United States. The organization of the Fourth Con-
gress has been entrusted to Greece. The congresses on marine corrosicn



and fouling are held every four years. The first cne took place at
Cannes (France) in June, 1964 and the second one at Athens in Septem-
ber, 1968,

The Permanent International Committee acts as the Internationzl
Scientific Committee of the Congress on Marine Corrosion and Fouling.
This Scientific Committee is chaired by the Chairman ol the Commitziee.

SCIENTIFIC ACTIVITIES.

Contrary to many cther international organizations the role of the
Committee is to undertake co-operative research, analyse and publish the
results. Tc this effect it has at its disposal laboratories and testing
stations located throughout the worid. The work undertaken by the Comm-
ittee is not usually directed towards fundamental research but it has
great economic importance in that it enables savings to be made in the
high cost of the fight against corrosion and fouling(1).

The co-operative research the programmes of which are corresponding
with the national programmes of the member laboratories, is divided and
shared out between various working groups. At the present time 9 groups
are working within the Committee. The programme of these groups is
discussed and agreed by the Plenary Session. A part from their meetings
held during the Plenary Sessions the working groups may, if necessary,
hold meetings at any other period in the place of their choice. The
chairmen of the working groups keep the Chairman of the Commitiee and
the General Secretariat contincusly informed of their activities and
report on these at the FPlenary Sessions in the presence of all members.
The working groups have no administrative role to play in the Commitiee's
work. Their activities are strictly restricted to scientific and tech-
nical problems.

The 9 working groups are as follows:
Cathodic protection (chairman: Dr. de la COURT, Netherlands).
Methods of testing antifouling paints (chairman: Dr. MOR, Italy).
Biology of fouling (chairman: Dr. RELINI, Italy).
Wood in marine envircnment (chalrman. Dr. GARETH JONES, Unlted Kingdom).
Offshore (chairman: Dr. RCMANOVSKY, France)
Boot-top area (chairman: Mr. VAN LONDEN Denmark ).
Stray currents (chairmen: Dr. DETERMANN, Germany and Mr. DECHAUX, France).
Surface conditions before and after application of paints (chalrman'
Mr. BARRILLON, France).
Marine pollution {chairman: Mr., JEWETT, United States).

(S RN AR SR NV
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PROGRAMME BEING CARRIED QUT BY THE WORKING GROUPS.
The programmes of the working groups and the results they achieved
are only briefly outlined in the present report as the results of each

working group form the subject of a detailed report published either in
the Liaison Bulletin or in specialized publications.

(1) See Bulletin de Liaison du Comité N° 1.

—20—



1. Cathodic protection.

In testing paints to be used when cathodic protection is applied
for preventing the corrosion of steel immersed in the sea, it is nece-
ssary to contrel the conditions closely if reproducible results are to
he achieved. Ten member laboratories of the Committee have taken part
in experiments intended for establishing the degree of reprcducibility
of a testing method, Three paints were examined by the group. The
shotblasted steel panels were prepared by the Central Dockyard Laboratory,
Portsmouth and sent to the participating laboratories, namely one labo-
ratoly in Sweden, two in Greece, one in Denmark, one in Italy, one in
the Netherlands, one in Germany, one in Spain, cne in Argentina and the
Portsmouth laboratery.

The co-ordination of the results of these tests is presented in
a report drawn up by the Central Dockyard Laboratory. The results
showed a poor reproducibility. It was not possible from the experiments
to get an insight into the repeatability of the method. The working
group has therefore decided to continue the investigations with some
types of paints but under more strictly standardized conditions. The
painted panels were again made available by the Central Dockyard Labora-
tory. The tests at the ten participating laboratories have started at
the end of 1971. They are to be carried ocut for six months.

Many subjects will still have to be investigated by the group, in
its future programme, before arriving at a repeatable and reproducitle
method.

2. Metheds of testing antifouling paints.

The second series of tests for contrclling the leaching rate of one
paint only is terminated. (The first series is described in the Bulletin
de Liaison du Comite, n° 1.) The objective of this co-cperative work
was to determine, for each station, the relationship existing between
the leaching rate, the rate of loss during storage and the antifouling
acticn. The data yielded by two laboratories cf the United Kingdom, one
of the Netherlands, the stations of Sweden-Norway and the Genoa laboratory
proved that the results were similar when the differences of hydrological
parameters of each station and the different weights of paint applied te
the panels were consildered.

The group has drawn up a new joint research programme meant for test-
ing the behaviour of an organotin antifouling paint as well as that of
a copper base paint. Two types of experiments will be carried out:
velocity ageing experiments and tests on films which will then be studied
with the help of chemical, physical and biological methods. Five la-
boratories will take part in this programme: one laboratory in the United
Kingdom, one in Denmark, one in the Netherlands, one in France and the
Geneca laboratory.

%Z. Biology of fouling.
The results of the ecological studies carried out by this working

group during the years 1968-1970 are presented in this same Bulletin de
Liaison du Comite,




The group of biclogists is also working on the algal problem. The
aim of the co-operative research programme is to determine the various
gpecies of fouling algae that foul submerged structures, their geographi-
cal distribution, seasonal occurence and pericd of reproduction.

The group is also continuing the publication of a Catalogue of the
Main Marine Fouling Organisms that includes various volumes. This
Catalogue is very successful, 4 volume on the barnacles, a volume on
the polyzoa, a volume on the serpulids and a volume on the ascidians
have already been published. At the present time a volume on the sponges
has just been completed. A volume on the molluscs is being prepared.

A volume on the algae, a volume on the hydrcids and a volume on the am-
phipods will also be published.

4, Wocd in marine environment.

The group has already carried out a number of research projects.

The results of a co-operative research programme, undertaken in 23
stations in order to determine the various species of marine borers and
fungi that attack the wood submerged in sea water, are going to be pub-
lished this year in "Material and Organismen".

A Handbock of some 360 pages on the Workshop held in Portsmouth
from 27th March to 2nd 4pril, 1968 has just been published. During this
workshop research techniques and the results achieved in the field of
fouling orgenisms, fungi and marine horers were presented by different
experts. The Workshop was Jjointly organized by the Permanent Internatio-
nal Committee for Research on the Preservation of Materials in the Marine
Environment and the 0.E.C.D. which kindly accepted o publish the resulte.

A review of work on the biodeteriocration of timber in the sea by
members of the group has been published in late 1970 in the Internaticnal
Biodeterioration Bulletin.

At the present time the group devctes its activities to the study
of two test procedures: the preservation of wood in the sea and testing
timber with natural durability against marine borers, the latter having
to start in March, 1973.

5. Offghore,

Corrosion and fouling problems have an increasing importance in
submerged installations. This is why the Committee approved the setting
up of a working group devoted to studying those problems. This group
met for the first time during the Tth Plenary Session of the Commitiee,
As considerable means are required for undertaking such studies, the gr-
oup decided to use, as far as possible, the logistics of the Navy and
the oilmen. The general testing programme involves the immersicn, at
mean and great depth, in sites particularly representative of the envir-
omment, cof metallic panels for corrosion studies, inert panels so as to
determine the nature and abundance of fouling, wocd panels and variocus
cther materials such as plastics, etc. The materials to be submerged
are selected taking into account the fact that they might be used in fu-
ture for real structures.

At the present time the United States, Greece, France and the United
Kingdom accepted to teke part in a co-operative programme which has to



start in April, May or June of this year, according to the countries.
Ttaly and the Netherlands also participate in the research but work in close
collaboration with their Navy.

6. Boot-top area.

The results of an enguiry conducted by Denmark to shipowners, shipyards
and paint manufacturers having shown that the boot-top area poses very
special corrosicn and fouling problems, this working group was set up during
the 8th Plenary Session of the Committee held in May, 1971,

At the present time the group has discussed the possibility of under-
taking a broad co-operative programme which would involve inspection of ships
in practice, practical tests on ships, raft tests, laboratory tests and
potential measurements. So far, in addition to Demmark, five laboratories
are ready to co-operate: two laboratories cof Canada, cne of Greece, one of
the United Kingdom and one of Sweden. A laboratory of the United States is
also very interested in the problems raised by the group.

7. ©Stray currents,

At the request of Germany it was decided, during the 6th Plenary Session
of the Committee, tc set up a working group relative to the influence of
stray currents in poris on shipbeottom corrcsion.

In crder to gather the maximum data on damages caused hy stray currents,
the group has first conducted an enguiry to shipowners and shipyards. After
analyzing the replies, a method meant for measuring the importance of siray
currents in shipyards was determined and & recommendation for preventing
corrosion by stray currents, worked cut for shipyards and shipowners. A1
the present itime a proposal for a co-operative research programme is being
drawn up by the chairman of the group. The laboratories interested in taking
part in the research are, in addition to Germany, one laboratcry of Spain,
one of Italy, cne of Greece, two of Dermark, one of the United Kingdom, ocne
of France.

8. Surface conditions before and alter application of paints,

This new working group of the Committee was set up during the 8th
Plenary Session, a co-operative research programme on this subject being
corresponding with the national programmes submitted by the member laboratories

The countries interested in problems posed by surface conditions of
plates and costings are the Netherlands, Greece, Spain, the United States,
Italy, Germany, the United Kingdom and France.

An enquiry on two research subjects has been conducted to the members of
the working group:

a) Study of the electrochemical potential of plates and contaminants of
these; influence of potential differences and contaminants on the subseguent
corrosion of plates and on paint behaviour.

b) lhoughness study of new or painied plates and roughness iniluence of
painted plates on skin friction on ships'hulls. The problem of the frictional
coefficient of paints has a great economic importance.

At the presenti time the group has not yet drawn up any co-cperative
research progrvamme. Before establishing such a programme the group goes



on gathering together precise and detailed information on the work al-
ready carried out in the various fields covered by the enquiry.

9. Marine pocllution.

This new working group of the Cormittee was alsc set up during the
8th Plenary Session this research being corresponding with the national
programmes of various member laboratories.

A very detailed enguiry meant for determining which were the main
subjects of interest has been conducted tec the Committee members. Various
laboratories of eight countries replied to the questionnairs. These coun-
tries are: France, Italy, Greec=, the Netherlands, Canada, the United
States, the United Xingdom and Spali. The greatesi intsrest was shown
for determining the extent of pollution produced by antifouling compounds.
The other replies were in favour of research on indications of pollution,
the fate and impact of pollutants, heavy metals, chemicals, ccean dumping
of sewage, thermal pollution and oil pollution.

Marine pollution being such a broad and important problem, but a hit
too "in" at the present time tc often give rise to sericus scientific
results, the group decided to restrict i*ts activities to a detailed co-
cperative study of one and well determined subject., 1t was thus agreed
that, as an initial effort, a study of the effects of copper resuliing
froem antifouling pezints be undertaken., The effects and fate of ccpper
in the marine environment, particularly in a land lccked harbour will
be studied. With a view to cetermining the czoppsr content of sea water,
sediment and s=2swrile marine flora and fauza, the group agreed to es-
tablish a standardized calorimetric system and study a programme outlining
sempling procedures.

ENQUIRY ON TESTING STATIONS

In 1964 the 0.E.C.D. published a work entitled: "Hydrological and
Biclogical Conditions in Testing Stations” which provided very inter-
esting data on characteristics of vesting stations and hydrological and
biclogical conditions prevailing at the station. This work had been pub-
lished on the initiative of the 0.E.C.D. Group cf Experts which has now
been taken cver by the Permanent International Ccmmittee for Research
on the Preservation of Materials in the Marine Environment.

This publication is not any more up-to-date. Some rafts have indeed
been modified or do not exist any more while new ones are now in opera-
tion. The Committee therefore decided to conduct an enguiry all over
the world in order to place on records corrosion and fouling stations.
Questionnaires have been sent to this effect almost everywhere in the world.
This enquiry is ncw near compleiion. The Committee will draw up and pub-
lish this year a new report on testing stations.
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