Multiple Spatial Scale Sampling of Benthic Coral Reef Organisms
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Background

One of the principal features of the Final
Management Plan for the Florida Keys National
Marine Sanctuary was the creation of 23 no-take
zones from Key Largo to Key West, desighed to
separate incompatible uses, to provide control areas
for scientific research, and to protect contiguous
areas off habitat. The FKNMS zones are an addition
to existing zones within the S. Florida ecosystem.

Florida Keys National Marine Sanctuary
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The Florida Keys National Marine Sanctuary and
management zones within the larger coastal ecosystem

Program Objectives

= Quantify the habitat distribution, abundance, size,
and condition of coral reef benthos at multiple
spatial scales, Including comparisons inside and
outside of FKNMS no-take zones (SPAs, ERs, ROs)

Survey r'd
Domain

A
Stratum / h

Domain ---

=
Primary Unit | N il
Domain ] i
Second-Stage Unit /
10 o 10 20 Kllomeiors A Domaln /Thlj
" ji=1||i=2|[i=3||i=4

The sampling design relies upon bathymetry and benthic
mapping data to allocate effort. A grid of 200-m x 200-m
cells are overlain on habitat maps and are the primary
sampling units (left) , with randomly selected cells used as
the “sites” for transect (station) placement (right)
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2009 - 2010
Benthic Survey Sites

2007 - 2008
Benthic Survey Sites

n= 423 Sites Sampled n= 280 Sites Sampled

Sample Years Include:
2007 and 2008

Sample Years Include:
2009 and 2010
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From 1999-2010, over 1 !300 sites 'F'?a-ve been sampled in the
ecosystem from northern BNP to the Dry Tortugas

Fleld Methodg%lnd Varraﬁes Measured

One of the hallmark features of the sampling design
IS the multrtude'i”f hab“fﬁs sam I), from Inshore
patch reefs to.the deeper fore-reef slope Transects
15-m in length.are used to sample: ' Depth and
topographic plexity,- ent cove biotic and
biotic components, speci ichness o onges and
cnidarians; and density/size/condition of corals
gorgonians, urchins, anemones, corallimorpharians,
and selected mollusks, as well as marine debris.

A variety of hard bottom and coral reef habrtat types are
sampled from inshore-to-offshore, along the shelf, and
Inside and outside of different management zones
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Example Results

The example below highlights the hierarchical
nature of the sampling design, using 2009 quadrat
data for juvenile corals surveyed at 160 sites from
Key Largo to Key West. Spatial and temporal
comparisons can be made among habitats (top
left), among regions within a habitats (top right,
shallow spur and groove) and between combined
or individual no-take zones and reference areas
(bottom). The survey design allows for abundance
estimate calculations at multiple scales.

Juvenile Coral Density by Habitat Juvenile Coral Density by Region
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IPR = I e pa t h reef No significant differences among regions
for high-relief spur and groove
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Juvenile Coral Density by Management Zone
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The hierarchical nature of the sampling program, using
2009 surveys of juvenile (< 4 cm) corals. Numbers In
parentheses on the x-axis are the numbers of sites, with
20 0.65-cm x 0.48 cm guadrats 6.24-m? surveyed per site.

Future Efforts

= Continue to conduct intermittent, large-scale
surveys of benthic coral reef organisms in relation
to cross-shelf position, along-shelf position, and
Inside and outside of management zones

= Focused surveys of Acropora corals and marine
debris In 2011, including continued analysis and
tracking of population sizes
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Reprints and quick look/data summary reports available at


http://people.uncw.edu/millers�
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