Contents

0 = o] o SR
- To S
(@01 o]0 o =S
Part | Overview of Antifouling Biocides

1 Release Rate of Biocides from Antifouling Paints...........cccceevvrncnnne.
Kazunobu Takahashi

2 International Trendsin Regulatory ASPECES.......coccovvererenenenenenenienenns
Tetsuya Senda

Part Il Behavior of Organotin Compounds and Their Effects
on Aquatic Organisms

Section 1 Distribution of Organotin Compounds
in Aquatic Environments

3 Global Contamination by Organotin Compounds .........cccccceeevererienenn
Kurunthachalam Kannan and Shinsuke Tanabe

4 Contamination by Organotin Compoundsin ASia......c.cccceeevvvrvrnneene
Takaomi Arai and Hiroya Harino

5 Behaviour of Organctinsin the Coastal Environment ...........ccccccenee.
William John Langston, Hiroya Harino, and Nicholas Dingle Pope

6 Organotin Contamination in Deep Sea Environments...........c.cccveneee.
Hiroya Harino, Takaomi Arai, Madoka Ohiji,
and Nobuyuki Miyazaki

Xi



Xii

Section 2 Organotin Compounds as Endocrine Disruptors

7

M echanism of Imposex Induced by Organctinsin Gastropods.....

Toshihiro Horiguchi

The Endocrine-Disrupting Effect of Organotin Compounds

for AQUAtIC OrganiSMS .....ccuevueerereereeeeisese e eeneens

Toshihiro Horiguchi

Section 3 Toxicity of Organotin Compoundsin Aquatic Organisms

9

10

11

12

Toxicity for AQuatic OrganiSmMS.........cccveeeeereseresieseeseeseeseeseeeeeens

Kazuhiko Mochida and Kazunori Fujii

Biological Effects of Tributyltin on the Caprellidea

(Crustacea: AMPhIPOd@) .......ccveveeieeieereie s

Madoka Ohji

Toxic Interactions Between Tributyltin and Polychlorinated

Biphenylsin Aquatic OrganiSmS.........ccccvcivvevenenievesese e

Yuji Oshima, Kei Nakayama, Takeshi Hano, Sang Gyoon Kim,
Yohei Shimasaki, Ik Joon Kang, and Tsuneo Honjo

Immunotoxic Effects of Organotin Compounds

(TR 0= A T o I

Ayako Nakayama, Helmut Segner, and Shin’ichiro Kawai

Section 4 Genetic and Physiological I mpacts

13

14

of Organotin Compounds

Genetic Impacts of Organotin Compounds.........c.cccceveveevereereeieennns

Tsuyoshi Nakanishi and Jun-ichi Nishikawa

Effects of Organotins on the Drug M etabolizing

ENZYMES TN FiSN .ot

Shin’ichiro Kawai and Ayako Nakayama

Section 5 Bioaccumulation of Organotin Compounds

15

16

in Aquatic Organisms

[ TG Ko

Inneke F. M. Rumengan and Madoka Ohyji

MOITUSCS ...ttt st s sb e s e e b s e e e ae e aaes

William John Langston and Nicholas Dingle Pope

Contents



Contents xiii

Takaomi Aral

Part IIl Environmental Chemistry of Alternative Biocides

Section 6 Analytical Methods

18 TheAnalysisof Antifouling Paint Biocidesin Water,
Sediment and Biota........cocovverrireeree e 311
Kevin V. Thomas and Katherine H. Langford

Section 7 Monitoring of Alternative Biocides

19 EUropeand USA ...t see ettt nnens 331
Kevin V. Thomas and Katherine H. Langford

0 I N T R 345
Hiroya Harino, Takaomi Arai, Madoka Ohji,
and Nobuyuki Miyazaki

Section 8 Toxicity in Aquatic Organisms

21 Toxicity in Plankton and Fish .......ccocoeeicceccsc e 365
Kazuhiko Mochida and Kazunori Fujii

22 Further Effectsof Alternative Biocides
ON AQUALIC OFQANISIMS ....ccuviiieieciisie et see e se e se et sre e resnens 383
Kazuhiko Mochida and Kazunori Fujii

Section 9 Characteristics of Alternative Biocides
in Aquatic Environments

23 Degradation of Alternative Biocidesin the
AQUAtIC ENVIFONMENT .....coiicicece e 397
Hiroya Harino and William John Langston

24 Copper Biocidesin the Marine Environment.........cc.ccocvvevvevevenennnene 413
Steven J. Brooks and Mike Waldock

Part IV General Summary

25 OVEINVIBW .ttt st st sttt st sttt et 431
HiroyaHarino





