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Size, Age, and Level of Protection
of Various MPAs In Hawalii

Island Protected area Ha Year est. Protection
Hawali Kealakekua 128 1969 Mod
Lanai Manele 125 1976 Mod
Hawalii Old Kona Airport 88 1992 Mod

Hawali Lapakahi 59 1979 Low

Hawalii Walalea Bay 14 1985 L ow




Waikiki Benthic Habitats, MPAs, and
Sampling Locations (N = 99)
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Waikiki MLCD
Est. 1988, 31 Ha
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Waikiki-DH FMA
Rotational closure since 1978
97 Ha




Fish biomass (t hal) by transect (N=99) for Waikiki including
Waikiki MLCD and Walklkl Dlamondhead FMA.
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Ratio of biomass (t hat) inside MPAs vs.
Low outside areas open to fishing
human use
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Mean biomass per transect (t hat) by Consumer guild and
management regime on hardbottom habitats

0.7

. (190%) MPA
I Open

05+
‘o
§0.4 .
7))
é 0.3 1 (66%) (820%)
-D%’ p<0.05 . p<0.05 p<0.05

0.2 1 I

0.1 1 I

0 I I =

Primary Secondary




g
Q
o]
g
@]
+—
©
c
9Q
£
Q
Q
(@)
|-
o

Primary

Colonized hardbottom

Macroalgae

Uncolonized hardbottom

Secondary

Apex

Trophic
composition among
major habitat types
pooled across all
locations

» Highest biomass of apex
on colonized hardbottom

» Highest proportion on
sand

« Sand important corridor
* Lowest on macroalgae

and uncolonized
hardbottom



Fish Species Richness

Habitat Variables

Sand

Depth

Macroalgae - Q)

Var. depth

complexity

Affecting Fish
Assemblage

Characteristics in MPAs

Stepwise multiple regression
Probability to enter model 0.25,
probability to leave 0.10
(hardbottom only)
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Fish Biomass

Species richness: R2 = 0.77
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>* Fish Biomass: R2 = 0.69



Rank Fish Metrics

Scatterplot of ranks of assemblage

characteristics vs. ranks of MPA size
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Design Criteria for Effective MPAs in Hawalil

- Range of habitat complexities

 Full protection from fishing or
community-managed

e Shoreline to deep habitats

 Mosalic of habitats (sand corridors, etc.)
-
« Low macroalgae cover (invasives)

» Representative wave exposures
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