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Ballast	water	and	vessel	biofouling	are	
responsible	for	>75%	of	marine	algae	and	
invertebrate	introductions	in	Hawaii
(Davidson	et	al.,	2014)

Aquatic	Non-Indigenous	Species	(NIS)	
Established	in	Hawaii

Region NIS	spp Reference

Hawaii 417 Eldredge &	
Carlton,	2009

Continental	US 450 Ruiz	et	al.,	2014

San	Francisco
Bay

216 Hayden	et	al.	2009

New	Zealand 206 Hayden	et	al.	2009

Australia 160 Hewitt	et	al.,	2004

Europe 546 Gollasch, 2006

Didemnum spp. Pennaria disticha
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What	is	Ballast	Water	(BW)?



What	is	Ballast	Water	(BW)?
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What	is	Ballast	Water	(BW)?
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What	is	Vessel	Biofouling	(BF)?
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Euchema spp.	(Smothering	Seaweed)
Mycale	armata (Orange	keyhole	sponge)	and	
Sebellastarte spectabilis (Feather	duster	worm)

Impacts	of	NIS	becoming	Invasive
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Impacts	of	NIS	becoming	Invasive



Addressing	the	Top	Two	Vectors	of	Aquatic	
NIS	Transfer	through	Preborder Action



Action Ballast Water Biofouling

Hawaii Administrative	Rules Amending	HAR Ch13-76 Drafting

Vessel	Biosecurity	Risk	
Assessment

Yes,	limited	resource Case-by-case

Vessel Biosecurity	Risk	Assessment	
(Inspections)

Yes,	with	limited	resources Case-by-case

Harbor	&	Reef	Monitoring Yes, limited	resources

Collaboration Alien	Aquatic	Organism	Task	Force

Control	&	Mitigation

Preborder (Preventative)



Action Ballast Water
Vessel	Biosecurity	Risk	Assessment Yes, with	limited	resources

Preborder (Preventative)



Action Biofouling
Hawaii Administrative	Rules Drafting
Vessel	Biosecurity	Risk	Assessment Yes, case-by-case

Preborder (Preventative)



Action Border (Detection	&	Monitoring)
Harbor	&	Reef	Monitoring Yes

Border	(Detection	&	Monitoring)



Action Border (Detection	&	Monitoring)
Harbor	&	Reef	Monitoring Yes
Japanese Tsunami	Marine	Debris Yes
Invasive	freshwater	Salvinia Yes

Border	(Detection	&	Monitoring)



Postborder (Control	&	Mitigation)

Action Postborder (Control	&	Mitigation)
Invasive Algae	Control	in	Kaneohe	Bay Removal	by	Supersucker &	urchin

grazing



Postborder (Control	&	Mitigation)

Action Postborder (Control	&	Mitigation)
Invasive Algae	Control	in	Kaneohe	Bay Removal	by	Supersucker &	urchin

grazing



Preborder
(Prevention)

Border
(Detection)

Postborder
(Control)

In	Summary	Top	Two	Vectors	Best	Addressed	
through	Prevention



Strategic	Planning



Military,	federal,	state	agency	stakeholders,	commercial/recreational	maritime	industry,	scientists,	vector	
management	system	vendors,	national/international	experts

Collaboration



Funding	Sources	and	
Acknowledgements


