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Consideration on Possibility of Regulation of Aquatic Invasion
by Bio-fouling on Ship’s Hull from Bio-fouling Situation
of Bousei Maru — 1st Report

Hitoshi Kaneko"

Abstract

IMO (International Maritime Organization) had discussed to regulate the undesirable invasion of marine
organisms, aquatic invasion, due to a ballast water transport. Thus, the International Convention for the control
and management of Ships' Ballast Water and Sediments (the B.W.M. Convention) was adopted in 2004. Now
the B.W.M. Convention is expected to go into effect.

As aquatic invasion is caused not only by the ballast water but also by the bio-fouling on hulls of ship, IMO
has discussed to regulate the aquatic invasion due to the bio-fouling, which has started since 2008. We hope
that IMO will hold the discussion more lively as the B.W.M. Convention is expected to go into effect shortly.

The B.W.M. Convention introduced the regulation values for bacterium, zooplankton, and phytoplankton in
the ballast water. Thus, the ballast water treatment systems onboard ships have been developed to eradicate
them. It is unknown at present which types of regulations for the bio-fouling are adopted.

The bio-fouling in the research and training ship with 2,174 international gross tons, Bousei Maru, had been
observed from 2006 to 2011. Then the various problems were studied from a technical viewpoint, when the
regulation of aquatic invasion due to the bio-fouling was introduced. The bio-fouled parts of the hull are
divided into the shell and its large fittings, for example, the bowthruster, the sea chest, and the propellers. In
this study we focused the shell of the hull.

The conclusions are as follows,

1) To paint the whole hull after the use of sand blast prevents the bio-fouling by large marine organisms with
effect.

2) Changes of the structure and materials of the hull, the way to maintain the hull in a dock yard, operation
of the ships, and the cleaning of underwater at a port, are needed for the complete prevention from the
bio-fouling. These tactics, however, are not considered as realistic ones from the technical and the economic
viewpoints.
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Fig.2 The Illustration of Bosei Maru and the names of parts on the hull.
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Fig.3 The bio-fouling situation of the hull of Bosei Maru.



Bow thruster

Stern seal

Sea chest

Propeller Ruddcr

Fig.4 The bio-fouling situation of the large fitting parts on the hull of Bosei Maru.
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Fig.5 Dataplan extent diagrams by International Paint Japan. This diagram was used to quantify
situations of the paint damage and the bio-fouling on the hull of Bousei Maru.
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Fig.6  The outline of target area. The area is

about 2.2m (in a longitudinal
direction) x7.2m (in a transverse
direction). The usual draft is around
4.4m.
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Table 1 Species of marine organisms attached to the hull.
Annelidae and Arthropoda accounted for majority.

Phy lym name Population Wet weight

number Y g % g/piece

Annelida 2,193 551 5.13 1.86| 0.0023
Arthropoda 1,337 336 26509 095.90| 0.1983
Protochordata 393 95 421 1.52| 0.0107
Platvhelminthes 26 0.7 033 012 00127
Tentaculata 15 0.4 0.19 0.07( 0.0127
Nemertea 11 03 0.04 0.01 0.0036
Coelenterata 3 01 032 0.12| 0.1067
Mollusca 2 01 11l 040( 0.5550
Echinodermata 1 0.0 0.00 0.00| 0.0000
Total 3,981 100 27642 100 0.06594
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Fig.10 The paint damage and the bio-fouling
situation in 2009 Paint Damage Rate is
3.0%, Large Organism Attachment
Rate is 2.0% and Slime Attachment
Rate is 90%.
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Fig.11 The paint damage and the bio-fouling
situation in 2010. Paint Damage Rate
is 0.1%, Large Organism Attachment
Rate is 0.1% and Slime Attachment
Rate is 90%.

QBEHRER S
MEBEHITIBED LI (B, 75y
7, H ) Rt M LS. EITHR

Fig.12 The paint damage and the bio-fouling
situation in 2011. Paint Damage Rate is
0.05%, Large Organism Attachment
Rate is 0.1% and Slime Attachment Rate
is 90%.
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Fig.20 The bio-fouling situation of the fore
draft mark.
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Fig.22 The bio-fouling situation of the
bilge keel. A lot of barnacles and
serpulidaes were attached to grow
every year.

VE—LORMITBRENELHLS, £
KMWICEIVBENH TS T W END,
MEEMPLHERL TS BETOYR, B
YT A, TV a s AN ELK
E<HELTND.

@ Fig23 (X i B o B K B AL T T
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lot of small barnacles were attached.
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(3)Bulbous bow
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Fig.24 The bio-fouling situation of the
bulbous bow. There were a lot of
mechanical damages on paint. A
lot of ulvas attached to barnacles
were grown on upper side due to
sunlight, but only barnacles on the
lower side.

Fig. 25 The bio-fouling situation of the
upper side of the bulbous bow. A
lot of ulvas attached to barnacles
were grown on the upper side.

Fig.26 The bio-fouling situation of the
upper side of the bulbous bow
after sandblast in 2010.
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Fig.27 The bio-fouling situation of around
the stern tube. Paint was easily
damaged due to the high flow speed
into the propeller.
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