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“0Oculina Research and Menitoring

\pril 2004 the prohibition of fishing for species in
apper Grouper complex in the Oculina

'-. Imental Closed Area was extended indefinitely.

;f- Grouper Amendment 13A also requires:

Ihe size and configuration reviewed within three
= vears of the Implementation date and;

*""-’(2) A 10-year re-evaluation be conducted for the
area.

(3) An Evaluation Plan be developed to address
needed monitoring and research, outreach, and
enforcement efforts within one year of
implementation of the Amendment.




Table 2. Research and Monitoring planning table

2004/ | 2005/ | 2006/ | 2007/ | 2008/ | 2009/ | 2010/ [ 2011/ | 2012/ | 2013/
2005 | 2006 | 2007 | 2008 | 2 2010 | 2011 | 2012 | 2013 | 2014
1. Develop a research, monitoring and evaluation component for | Staff ¥
the Oculing Evaluation Plan time

Cost

Table 2. Besearch and Monitoring planning table (cont.)

2004/ | 2005/ [ 2006/ | 2007/ [ 2002 [ 2009/ | 2010/ | 20117 | 20127 | 2003/

Cost 2005 | 2006 | 2007 | 2008 | 2 2010 | 2011 | 2012 | 2013 | 2014

1. Will @culina thicket habitat recover throughout the
Oculing Experimental Closed Area without human 323-30K
intervention? What time frame will be needed for per year 1f
significant recovery? Will it be necessary to introduce using
artificial substrate to serve as an initial settlement surface?” ROV
(TO BE COMPLETED BY YEAR 3)

Objective 1: Identfy coral/fish recrmitment pathways and
compare settlement, growth, and survival rates on artificial
substrate relative to settlement, growth, and survival rates on
nearby unconsohidated coral mibble.

Objective 2: Model biophysical, chemical, and physiolegical
characters. Previous studies have shown the benthic
environment of the Oculing reefs to be very dynamic and
widely fluctnating due to upwelling events and meandenng of
the Flonda Current.

- [X

- | X

2. Determine and monitor the effect of the Oenling
Experimental Closed Area on fish distribution and status?
(TO BE COMPLETED BY YEAR 10)

Objective 1: Assess spawning aggregzations of fishery species.

$143K per
year

Objective 2: Track fish movement

Objective 3 Ldenhfy Ocnling Expenmental Closed Area fish
population demegraphics X
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Table 2. Besearch and Monitoring planning table (cont.)

Cost 2004/ | 2005/ | 2006/ | 2007/ | 2008/ | 2009/ | 2010/ | 2011/ | 2012/ | 201¥
2005 | 2006 | 2007 | 2008 | 2 2010 | 2011 | 2012 | 2013 | 2014
Objective 4: Determine pre-closure distnbution of domunant
harvested species m and outside the reserve areas, m order to
provide historical context for subsequent assessments. Review TED W
landings; spill over effects (1.2, identify benthic and juvenile
pathways, upwelling events, spill-over between deep and shallow
reefs)
Objective 5: Determine age distnbution, nursery grounds, $50K
migratory pattems, and mortality rates for dominant harvestad fish ar - v
stocks. P N N N N -
year
3. What is the population structure of corals? TED
(TO BE COMPLETED BY YEAR 10)
Objective 1: Research population genetics of Oculing varicosa A N X
Objective 2: Identfy cross-shelf relationslups between shallow and
deep Oculina varicosa populations. TBD e | | | | -X
Objective 3: Biogeography TBD N P R N I X
4. What are the stressors affecting the Ocnlina Experimental
Closed Area? (TO BE COMPLETED BY YEAR 10) X
E}_bje-:m-'e 1: Identfy natural and anthropegenic stressors (Le., TBD ¥ i ¥
13ease, gear Impacts, peachmg, enforcement)
Objective 2: Determine the frequency and seventy of
sedimentation induced by bentlic storms. TED X
Objective 3: Idennfy physiological tolerances of the coral to TED ¥

environmental stressors
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Table 2. Research and Monitoring planning table (cont.)

Cost

2005/

2006

2008/

=

2010

2010/
2011

2011/
2012

2012/
2013

013
2014

5. What are the key trophodynamic functional groups?
(TO BE COMPLETED BY YEAR 5)

)

Objective 1: Idennfy food web stucture and dynamues

S80K

Voo

6. Develop index of physical and chemical parameters that
characterize a healthy Oculina coral ecosystem.
(TO BE COMPLETED BY YEAR 10)

Objective 1: Develop mndex for coral health (including structural
damage, recnutment, genetics, physiclogy, life nstory)

520K

Objective 2: Develop index of commumnity health for entire biota
mel. coral (brodiversity, nchness, locomplexity).

520K

Objective 3: Determine mdicator species that are intimately tied with
Oeuling (invertebrates or vertebrates)

510K

Objective 4: What 15 the age of the coral substrate, and geological
formations (last 15,000 vears) (Death rates)? Also look at associated
molhlisks and other biota and their changes.

Objective 5: Are paleo-data (age) associated with past climate and
oceanographic conditions?

515K

Objective 6: Are there other paleo-data from elsewhere in the world
that will give perspective on Oculing growth? (1ce cores,
deep-water sediment cores)?

510K
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Table 2. Research and Monitoring planning table (cont.)

Cost 2004/ [ 2005/ | 2006/ | 2007/ | 2008/ | 2009/ | 2010/ | 2011/ | 2012/ | 201¥
2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014
7. Conduct research on coral feeding ecology (TO BE $20K per
COMPLETED BY YEAR 10} year P X X
Obpective 1: Define feeding dynamics
Table 3. Assessment planning table
Cost 2004/ | 2005/ | 2006/ | 2007/ | 2008/ | 2009/ | 2010/ | 2011/ | 2012/ | 201%
2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 [ 2014
1. What is the effect of management measures in the Oculing
Experimental Closed Area on the status of fishery stocks? $300K ¥
(HIGHEST PRIORITY TO BE COMPLETED BY YEAR 10)
Objective 1: Characterize (inclnding dismbution and abundance
patterns, size and age dismbution. spawmng aggregation presence,
sex ratios, etc) major fishery species within the Oculina X X X
Experimental Closed Area compared to reference sites.
Objective 2: Characterize fish commumities, inside and out,
mecluding habitat uiihzation pattems, trophic nteractions, ¥ ¥ ¥
ontogenefic changes, predator-prey relationslups, etc.
Objective 3: Connectivity to the broader seascape (larval sources
and sinks, spill-gver effects) $150K X




Table 3. Assessment planning table

Cost

2004/
2005

2005/
2006

2006/
007

20077
2008

2008/
2000

2009/

2010

2010/
2011

2011/
2012

2012/
2013

2013
2014

2. What and where are the major habitat types in the
Oculina Experimental Closed Area, the Oculing Bank
Habitat Area of Particular Concern and adjacent

hardbottom arveas?
(HIGHEST PRIORITY TO BE COMPLETED BY

YEAR 3)

Objective 1: Complete ugh definition bathymetnc

mapping 1) within the Oculing Experimental Closed Area;

2} coral areas adjacent to the Habitat Area of Particular
Concemn; 3) in Habitat Area of Particular Concem within
coral zone 30-100 m:; 47 soft bottom habitat east of the
coral zone within the Habitat Area of Particular Concem
and 5) suspected and known hard coral areas north and
gouth of the Habitat Area of Particular Concemn,

specifically from Cape Canaveral to the north and from St

Lucte mound and Jupiter Inlet to the south

$I00E-TSK
year 1,
125K year
2 100K
year 3

X (#1)

X (#3
& #4)

X (#2
& #3)

Objective 2: Complete habitat charactenization 1) within
the Oculing Expenimental Closed Area; 2) coral areas
adjacent to the Habitat Area of Particular Concemn; 3) in
Habitat Area of Particular Concem within coral zons 30-
100 m: 43 soft bottom habitat east of the coral zone within
the Habitat Area of Particular Concem and 5) suspected
and known hard coral areas north and south of the Habitat
Area of Particular Concem, specifically from Cape
Canaveral to the north and from 5t Lucie mound and
Jupiter Inlet to the south

Same as
above

Same
as
above

Same
as
above

Same
as
aboye




Table 3. Assessment planning table

Cost

2004/
20035

2005/
2006

2006/
2007

2007/
2008

2008/
2009

2009/

2010

2010/
2011

2011/
2012

201
2013

2013/
2014

3. What are the magnitude and causes of changes
in habitat structure and functionality over time?
(TO BE COMPLETED BY YEAR 3)

Objective 1: Deternune canses and tming of coral
death

S20K

Objective 2: Ongm and functional characterization of
rubble zone

Cost associated with
overall habitat
charact. ahove

4. How do oceanographic conditions and episodic
events affect production, coral condition,
reproduction and growth?

{TO BE COMPLETED BY YEAR 10)

Cost associatad with
dev. of Q05
capabilifies

Objective 1: Quantify the extent, intensiry and
frequency of episodic events (upwelling, storms, ete)

Objective 2: Assess the impact of episodic events
{upwellmg, storms, efc)

Obpective 3: Optimize design of restoration efforts

Objective 4: Characterize impacts from
anthropogenic sources of pollution
(mutrients sedimentation)
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DEepwater Coral Research and.Monitoring Plan

bution and abundance of

ater corals

1. Identify the location of deepwater corals
#2. Characterize the biotic components of
= deepwater coral ecosystems
= 3. Characterize the abiotic components and
~ geological framework of deepwater coral
habitats
4. Map human activities that may impact
deepwater corals

5. Develop and coordinate mapping strategies

[am
b
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DEepwater Coral Research and-Meonitoring Plan

—
-

1ology of Deepwater Coral Ecosystems

| Characterize physiological ecology of
“habitat-forming coral species

-

e L

e A
-

- = 2. Characterize the ecology of deepwater
- coral communities

3. Biogeographic and taxonomic studies

4. Evaluate the condition of deepwater
coral ecosystems
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DEEpWater Coral Research and Monitoring Plan™

—
-

eo-climate Analysis

L. Understand previous environmental conditions to
hypothesize historical fish populations

= 2. Link changes in biodiversity with climate changing

= 3. Investigate the use of paleo-climate data for climate
~  modeling
'— 4, Measure CO2 dissolution in the oceans

=

5. Teleconnections — complex feedback patterns involved
in long-distance processes where the effect of an
environmental event occurring in one place also shows
up in another (e.g. African dust)

6. Model future climate change
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Additional Plans to be incorporated.into the ..
Eishiery Ecosystem Plan -

Sangassim Research and Monitoring Plan

PEean 0Observing Systems to Support Fisheries
rOceanography Research

Habitat Characterization and Mapping Strategy to
Support the Coral, Coral Reef and Live/Hard Bottom
Fishery Management Plan




