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State of Hawaii AIS 
Management Pillars

 Pre-Border Protection 
(Prevention)

 Border Protection (Early 
Detection & Rapid Response)

 Post-Border Management 
(Monitoring & Control) 

 Community Outreach and 
Support

2017 Interagency Biosecurity Plan



Kāneʻohe Bay



Kappaphycus/Euchuma spp. 
 Common name: Smothering Seaweed
 Introduced as aquaculture candidates 

to Kaneohe Bay in 1974
 Over grows and smothers Hawaiian 

corals
 Only found in Kaneohe Bay



Mechanical 
Removal

Restored 
Reef

Biocontrol




                               

2012





Why Tripneustes gratilla?

 Native species
 Consumes invasive algae
 Low market value
 Easy to handle 
 Will not harm coral
 Low vagility
 Can be cultured





Temporal Patterns

Neilson et al.  2018



Herbivory

Neilson et al.  2018



TOTAL Urchins Outplanted: 527,979
Area Treated: 951,132 m2 (~235 acres)

Marker 12 : 65,640 Reef 24 : 4,400
Reef 44 : 11,033 Reef 23: 4,000
Reef 43 : 6,100 Reef 20 : 3,407
Reef 41 : 30,300 Reef 19: 7,685
Reef 40 : 3,980 Reef 16 : 4,195
Reef 38 : 3,400 Reef 15: 13,629
Reef 31 : 650 Reef 14: 30,154
Reef 30 : 5,100 Reef 10: 40,084
Reef 29: 133,186 Reef 9: 2,350
Reef 28 : 4,774 P5: 14,750
Reef 27: 56,535 P3: 600
Reef 26: 55,027 P1: 27,000

Restoration Progress in Kāne‘ohe Bay





Waikiki 





Mālama Maunalua Algae Vacuum



Manualua Bay Hot Water Control
 1m x1m Plots- 10 minutes to treat
 Started with 80% cover, 8 days after 

treatment had 20% cover 



South Shore 
Molokaʻi
Project





What was accomplished

 Over 40 community members 
participated

 33 miles of coastline surveyed
 2,800 acres of reef flat 

characterized with invasive algae 
abundance

 Outreach events for school groups 
and Molokaʻi Earth Day

 Kamehameha School Group in 
2018



Continuing efforts
 Management plan

 Strategic hand removal of invasive algae

 Continued community work days

 Potential bio control with native urchins

 Grant applications for full time project 
funds



Regulated Areas



Kahekili 
Herbivore 
Fisheries 
Management 
Area (KHFMA) 
ESTABLISHED IN 2009 TO 
CONTROL 
OVERABUNDANCE OF 
MARINE ALGAE IN CORAL 
REEF HABITAT 
(ACANTHOPHORA)



Ewa Limu Management Area

Ewa Limu Management Area



Ewa Limu
Management Area

 Two sites
 Four 10m transect
 Culturally significant species 

present
 Ecological analysis
 Site - 186-I

 Inside
 Padina 40%
 Alien cover 11% 

(Avrainvillea)

 Site – Oneula
 Outside
 Centroceras 53%
 Alien cover 16% 

(Acanthophora)

Transform: Square root
Resemblance: S17 Bray Curtis similarity

Site
186-I

Oneula

2D Stress: 0.01

R Okano 2019

Mann-Whitney Rank Sum Test, 
P = 0.029 





Community members play a critical role in the 
fight against invasive species



Summary of Management Options
 Prevention
 Early Detection and Rapid Response
 Monitoring
 Control

 Physical Removal: by hand, “super sucker”  

 Herbivore Control:
 Outplanting Urchins

 Marine Regulated Areas

 Turtles?

 Heat? Other Novel Techniques? 

 Addressing Drivers via Regulation


	 Invasive algae management in the State of Hawaii
	State of Hawaii AIS Management Pillars
	Kāneʻohe Bay
	Kappaphycus/Euchuma spp. 
	Invasive Algae Management 
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Temporal Patterns
	Herbivory
	Slide Number 11
	Slide Number 12
	Waikiki 
	Slide Number 14
	Slide Number 15
	Manualua Bay Hot Water Control
	South Shore Molokaʻi Project
	Slide Number 18
	What was accomplished
	Continuing efforts�
	Regulated Areas
	Kahekili Herbivore Fisheries Management Area (KHFMA) 
	Ewa Limu Management Area
	Ewa Limu Management Area
	Slide Number 25
	Community members play a critical role in the fight against invasive species
	Summary of Management Options

