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. California: a hub for introductions
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“NIS INn California

Decadal rate of marine NIS records for California
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Biofouling introductions in California
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Biofouling: a contemporary vector
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Introductions: a problem for CA
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. Vector assessment

Analyses:
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Vessel fouling
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Study Process

Hull History | Biofouling

Prediction
(nsk assessment)
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Vessel sampling

High variability in per
vessel species richness




~Vessels with biofouling

Few clean vessels

Region Vessels with biofouling
21/23 2009-2011
CALIFORNIA .
20/22 Container vessels
Davidson et al, 2009
30/30 Coutts & Taylor, 2004
New Zealand Containers + Bulk: 55%
Reefers 38%
328/508 Passenger vessels 55 %
Inglis et al, 2010
Brazil 15/15 All commercial
Farrapeira et al, 2007
Canada 36740 Sylvester et al, 2010




Vessel sampllng

> 4 Communities included
. Bt established NIS and species yet
v to be recorded from CA




. Vessels with NIS

CALIFORNIA

>15 NIS among 85 taxa recorded

New Zealand

72% NIS
Inglis et al, 2010

_ 4 novel NIS
Brazil Farrapeira et al, 2007
Canada O% NS

Sylvester et al, 2010




. Niche areas
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Biofouling diversity and
extent were greatest
among niche areas




~Modelling biofouling (prediction)

Functional groups per ship

10 4

Duratien sinee previous dry-decking (menths)

Davidson et al, 2009

eTime since dry-dock

< Age of anti fouling paint
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~Modelling biofouling (prediction)

Multiple levels of
complexity and
significant variability:

Often explanatory
factors, but needs to be
assessed on a per-vessel

Dry dock time

4 yrs out of dry dock-> 5 spp
2 yrs out of dry dock—> 49 spp

4 months out of dry dock - clean
48 months out of dry dock - clean

Speed
Vessels with higher speeds- higher
spp richness

Port duration

Longer port durations- lower spp
richness



Biological factors

Vessel Surfaces
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State of knowledge

eModern vessels are active vectors, NIS recorded often, with few
records of zero biota

eBiofouling variable among regions and studies
<Poor ability to predict fouling extent and richness

=Distribution of biofouling strongly associated with niche areas
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Future wWork:

<Continue to increase
understanding of fouling process )

= Assess efficacy of proposed
biofouling guidelines +
regulations

eDevelop accessible quantitative
methods to assess fouling
condition
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