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Three compoenents:

° |ntegrated Statewide Coral Reef
Menitoering

e Rapid Ecoloegical Assessments, ofi select
SItes

® [ndicator monitoring In three watersheds
(land-based pollution local action; strategy)



Integrated Statewide Monitoring Program -
Motivating Questions

1. What relationships are there
between management regime
(i.e. MLCD, FRA/FMA, open)
and reef condition?

2. More specifically, what are
the effects of different levels
of fishing on reef fish
communities?



Integrated Statewide Monitoring Program

Now:
Sites: 43 sites on two islands

Different methods on each island
Future:

Sites: 60+ sites on four islands

transition to same methodology
Parameters:

aquarium fish

resource fish

mobile inverts

benthos

coral disease



Aquarium Fish Monitoring

Focus primarily on the small site-attached species
which are the principal targets of the aquarium
fishery

Fixed transects are closely surveyed for targeted
species of all size classes (including recruits)

Six stainless steel eyebolts are permanently drilled
and cemented into the bottom to establish reference
locations for four permanent 25 x 4m transects. For
efficiency, they are situated in an H-shaped design
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Resource Fish Monitoring

Divers will record all ‘resource’ fishes larger than 15¢cm,
estimating size in 5cm bins

Fish are counted by a pair of divers swimming in parallel
approximately 10m apart with each diver independently
conducting three 25m X 5m transects.

Divers attach reels to a fixed locator pin and then swim
parallel to the reef front while laying out a 25m transect
line behind them.

Key fish groups including sharks and carangids are
unlikely to be well covered by 5m-wide transects, so
divers record number and size of all fishes in those
groups observed at any point throughout the dive
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Moebile' Invertenrate Monitornng

e Urchins, sea cucumpers, crown of thorns and other
Inverts with iImpoertant ecological reles

s Visual field counts : three 25mi X 2m transects per diver
— four times annually: en fixed-transect sites

— two times annually’ en nen-fixed transects In
assoeclation with reseurce fish menitering
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Benthos Monitoring

Corals, sessile inverts, algae, substratum

Visual estimation of the percent cover of categories of
benthos and substratum along the 25 m transects
(annually at non-fixed transects)

Digital still photography surveys (every three years at
fixed transects)

— PhotoGrid® is used to overlay a number of random
points on each image, and then the benthic

component under each of the random points Is
identified.

— analyze 25 images per transect and 20 points per
Image
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Initial stages of gatnering oaseline data
> In NWHI, coral di

Isease was found at over nealf of ine sites surveyed
but the overzll orevalerice of disease (owoomom of colonies
srarmined that had disea 152) was low (rlver cge = 0.5%)

> Recent Oahu surveys revealed numerous disease states
> Initial analysis of West Hawall reefs suggests low prevalence
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Site

%0 Coral Cover

% Healthy

% Bleached

%o Necrotic

% Recently Dead

Average

37.4%

95.1%

2.5%

1.0%

1.3%




Objective Is to get a baseline assessment of the abundance and
distribution of disease in corals at numerous sites including sites
with different levels of anthropogenic stress

Methods

e Permanent transects to document the abundance and distribution of
diseased coral

* Diseased colonies are described, photographed, and in some cases,
small samples of diseased and healthy (for controls) coral are
collected for histopathological analyses.

* The total search area recorded to determine the density of affected
corals

* Testing digital still photography methods
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http://www.oceanservice.noaa.gov/education/corals/media/supp_coral10a.html

Werter Quality Mornitoring

> In developrment — stay tuned!

> The Hawal 1 Dept. of Hlealtn nas establisnied criteria (thiresnold
concentrations) for rost water quality constituents out since water
f]llrllJF/ 15 s0 varianle over tirne these guidelines require e rinirnurr
of 10 sarnples to compare ine georneiric rmean witn ire criteria
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> Inthe future, anticipate Using sensor sys s tnet can rneasure
ternperature SEJJHF/, and nutrients (nitrate, arnrmonidrn)

> Present ]nsu Urnentation eiiner nas o o e calivrated too often for
deployrment is profioitively expensive or nas insufficient

cJeEe uom for clear coral reef vve ters

ters are being purches sed to pe employed in
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Rapid Ecological Assessments

Hawail REA protocol differs from other REA protocols and long-term
monitoring protocols in its focus on descriptive sub-habitat classification and

ecological function
Goal is to document

— habitat diversity and ecological function
— biodiversity and biomass comparative values
— range and coverage of both native and alien flora and fauna;
Site Selection: 3-7 sites per island that
— represent areas of extremely high biodiversity, habitat complexity, and

ecological function
— high priority for immediate management response given pressures

Methods
— GPS to map species distribution and ecological function area,
— digital stills to document species diversity and habitat complexity, and

— limited collections for voucher specimens to establish species
identification



Rapid Ecological Assessments

Preliminary results of Oahu offshore islet REAs reveal

- a large variety of complex habitats, the vast majority of which
had not been previously described (and do not appear in the
NOAA Benthic Habitat maps)

- some of the smaller islets hold extremely high biodiversity and
fish biomass on levels that exceed many of our existing MPAs
and which trophically are different than many sites on O‘ahu

- unique subhabitats such as parazoanthid walls, seagrass
meadows, Sinularia and zoanthid fields which had previously not
been described

- at least one suspected new species of parazoanthid which
probably functions as a keystone species within the cave habitat
that it dominates

- documentation of previously unknown human site usage
including destructive and illegal fishing techniques that have
resulted in an active enforcement investigation



Indicators of Pollutlon Stress

> A recent EPA/NOAA WOrvsnop or r\ssess ing Land-Based
D

Pollution EFES' on Coral Reefs noted that while there
are sorne tools avallanle now for the monitoring ancd
rlssegsmem of wetter (uzlity over corzl reef 5, The rmost
powerful and aporopriaie tools are siill under

de\/eloomem or In trie experimental staie,

> LAS steering cornrmitiee s Investigziing potential tools
and gathering funcding to irmplerment OJIor studies In tnree

r

ler
/z
cl

J
priority watersneds



Mike Risk bioindicators



> One toolis currently being invest ga

rlewvel "1 under an EPA grant: stab

Isotope analysis of copepods OAEEE olUrnm

reasure) arnd turf ng_molﬁ (reef level indicator)

— Advariiages: orJrlrJ]JmJ inernselves are ine "sarmpling
clevices” In tnat tney blozccurnulaie n]troger, zigle
sarnples can pe analyzed fairly cneaply (910 per
sarnple)

— Disadvantages: rmonospecific sarmples may ne too
nard to collect and s lmole oreo Is needed orior o
anelysis (dry, grind, 21c vvejgh)

tecl In West
ole nitroger
[ co



Mahalo!

Questions or Comments:



mailto:mbos@hawaii.edu
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