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Annual harvest for major fishing methods in 
Kaneohe Bay, Oahu 1991-92
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Comparison of fish biomass between Honolua-Mokule’ia 
MLCD and areas open to fishing

0.0

0.5

1.0

1.5

2.0

MLCD Open

B
io

m
as

s 
(m

t/h
a)

t = 3.05
p = 0.005

Coral habitat

0.0

0.2

0.4

0.6

0.8

1.0

1.2

MLCD Open

B
io

m
as

s 
(m

t/h
a)

t = 3.71
p < 0.001

Other hard bottom



Honolua/Mokulei MLCD

West Maui study area







0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

MLCD Open FMA

Biomass (t/ha)
F = 14.2
P < 0.001

A                       B                     B    

0

5

10

15

20

25

30

35

MLCD Open FMA

Species
F = 8.03
P < 0.001

A                       B                     B    

Comparison of Fish
Assemblage Characteristics 
In Hardbottom Habitats
among various Management
Regimes in and around
Old Kona Airport MLCD





0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

Col. HB Uncol. HB

MLCD Open

Biomass (t/ha)

P = 0.68 P < 0.001

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Col. HB Uncol. HB

MLCD OpenDiversity

P = 0.18 P = 0.07

Fish Biomass and Diversity in Manele Bay MLCD 
and adjacent Habitats on Lanai







0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Col. HB Refuge
Patch

Open
Patches

Uncol. HB Macroalgae Sand

A               A                A               AB             B               B

Biomass
F = 6.8
P < 0.001

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Col. HB Refuge
Patch

Open
Patches

Uncol. HB Macroalgae Sand

A               A                A               AB             B               B

Diversity
F = 13.5
P < 0.001

Biomass and Diversity among Habitat Types in Kaneohe Bay, Oahu



0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0

Old Kona
Airport

Honolua
Bay

Manele 
Bay

Moku o
Loe

Waikkiki

Biomass
F = 9.0
P < 0.001

A              AB            BC            BC              C                

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Old Kona
Airport

Honolua
Bay

Manele 
Bay

Moku o
Loe

Waikkiki

Diversity
F = 9.25
P < 0.001

A              A               A               B              B                

Biomass and Diversity among Protected Areas on Hardbottom Habitats



Kure

Midway

Pearl & Hermes

Lisianski

Laysan

Maro Reef

French Frigate Shoals

Necker

Nihoa

Gardner Pinnacles





0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Ka
ua

i

Molo
kai Oah

u
Haw

aii
Maui

Ka
ho

ola
we Kure

Neck
er

Maro

La
ysa

n
FF

S

Lis
ian

ski Niho
a

Gard
ne

r
P & H

B
io

m
as

s 
(m

T/
ha

)

Apex predators

Other secondary consumers

Herbivores

Main Hawaiian 
Islands

Northwestern Hawaiian 
Islands

Mean fish biomass among islands in the Hawaiian archipelago



Area Mapped (km2)
Kure Atoll - 70 Layson Is. - 128
Midway Is. - 96 French Frigate Shoals - 411
Pearl & Hermes Atoll - 389    Maro Reef - 518
Lisianski Is. - 439 Total - 2,050

NWHI Coral Reef Mapping



NOS Coral Reef Ecosystem Mapping Program
Integrated Mapping and Monitoring Activities

Completed coral
reef ecosystem map

Monitoring program
established using map

Assessment to answer
management questions



Endemic Hawaiian Fishes 24%



Percent Endemism in NWHI Fishes
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Fish habitat utilization

• Identify major habitat types

• Stratify fish/benthic sampling by habitat

• Define fish habitat utilization patterns

• Identify essential fish habitat

• Examine efficacy of existing MPAs

• Develop ecological criteria for future MPAs




