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REPP — Connectivity of the Pulley Ridge — South Florida Coral reef
Ecosystem: Processes to Decision Support Resources

Robert Cowen (OSU/HMSC)
Peter Ortner (UM/RSMAS/CIMAS)
Shirley Pomponi (FAU/HBOI/CIOERT)




 Funding:
 NOAA National Centers for Coastal
Ocean Science
* NOAA Office of Ocean Exploration
and Research

Pulley Ridge Project

 Managedthrough two Cooperative
Institutes
e CIMAS-UM
e CIOERT - FAU/HBOI

 35PlIs, 10 Institutions plus NOAA labs

* NOAA Program Manager—
Kimberly Puglise



Outline of Today’s talk

 Rationale of project —
* Overview of program — interest, knowledge gaps
* Key project goals —
* Population Connectivity (horizontal and vertical (refuge hypothesis)

* Community Structure (description of PR)
* Economic analysis —ecosystem linkages

* Project outline
* Requirements of resolving Population connectivity
e Sub group structure
* Models, empirical data, existing data, products

* Today’stalks —




Program Overview:
History

Preliminary research
efforts

Data SI0, NOAA, U.S. Navy, NGA, GEBCO
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Program Overview: Pulley Ridge — HAPC - 2015

History

Preliminary research
efforts

Management actions




Program Overview:
History

Preliminary research
efforts

Management actions

NOAA NCCOS -
program funding

This Project

Data SI0, NOAA, U.S. Navy, NGA, GEBCO
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Mesophotic Reefs

® Connectivity

® Community Structure

® Valuation




Project Goals

Assess scale of connectivity
e Spatial
* Vertical (Deep €< -2 Shallow)

Describe extent and community
structure
* Benthos (algae, coral, sponges)
* Fish populations

Bio-economic valuation

Decision Support Resources

ata SI0, NOAA, U.S. Navy, NGA, GEBCO

-.Google
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Population Connectivity

Single, patchy Metapopulation Separate
population populations
High <« » Low

Population Connectivity

Modified from Harrison and Taylor (1997)



Key Requirements for successful connectivity

*Currents

eLarval behavior

*Trophic pathway

*Suitable habitat for survival
*Reproduction



Deep Reef Refuge Hypothesis

Requirements for Viable connection between Deep water and shallow
water Populations

* (1) robust populations of shallow-reef species must co-occur at
mesophotic depths,

* (2) shallow and mesophotic habitats must be physically connected by
currents, and

* (3) life history traits of organisms must enable successful delivery of
viable larvae from mesophotic to shallow reefs.

* No single factoris proof, all three must be operating.



Population Connectivity

Community Structure

Valuation

A

Physical
Oceanograph

Bio-Economics

Bio- Pop. Population Community
physical Genetics Dynamics Structure
Decision Support
/ Resources
/ Potential outputs
I Spatially-explicit ecosystem
services estimators —
SAB | \
Users/managers COIr:aIISh:eZIth

Shallow water refugia
Source/sink  dynamics

Tourist value







Target species for
Genetic studies

Corals

o
0
o

Montastraea cavernosa
Agaricia spp.
Porites astreoides

Algae

0

Halimeda spp.

Sponges

0

Fish
o]
o]

Xestospongia muta

Lionfish (Pterosis sp.)
Epinephelus morio (red
grouper)

Stegastes partitus (bicolor
damselfish)
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Population Dynamics — Biophysical Connections

Shallow shelf

I

At PulleyRidge, fish:
* grow more slowly

w

Doep shelf * livelonger

AC.Q. » attain largerbodysizes

N

* have highindividual reproductive
Mesophotic output

=

Predicted total weekly reproduction (x109)

|

Ll

Sub-region

Egg contributions

Factoringinspatially explicit
population densities & areaof | 32% Shallow shelf
suitable habitat:

PC2 (18.8%)

46% Mid-shelf

: : : : 0
' pct 60.0%) *Bc1 o0 8% Deep shelf

Goldstein et al. 2016a,b; 2017 14% Mesophotic




Community Structure

Benthic surveys quantified bottom cover and
covered new area



2012-2015 Pulley Ridge
RV/ Walton Smith Cruise Nos.
WS 1213, 1312, 1412 & 15234
Blocks Pulley Ridge
|:| Main Ridge- North |71 FKNMS
Bl i Ridge- middle [ ]7ER- Target

Main Ridge- South
D Central Basin
[ off main Ridge
D West Ridge

Tlley Ridge HAPC
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Four years of ROV surveys examined 69 1-km2 random blocks at Pulley Ridge
mesophotic reef. Habitat zones by color. (Background MB map, USGS).



Benthic Surveys
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Llonflsh populatlons arecontlnumg to
increase, since the first report of that exotic
specieson PR in 2010



Population Genetics

PulleyRidge belongs to the same population as deep sitesinthe Florida Keys.
Flower Gardens belongs*;o the same population as shallow sites inthe Florida Keys.

M. CGVGI"OSG
(N =380)

Many P. astreoides at Flower Garden Banks are distinct from Florida populations.
& Veryrare at Pulley Ridge —not sampled.
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Bio-economic Valuation
ECOSYSTEM SERVICES PROVIDED BY REEF SYSTEM

Ridge/Fl. Keys >
Ecosystem

HABITAT/
PROTECTION



Todays talks -

* Shirley Pomponi- Coral Ecosystem Connectivity: From Pulley Ridge to
the Florida Keys— Community Structure

* Villy Kourafalou - Physical Connectivity between Pulley Ridge and
the Florida Keys

* SuSponaugle - Population Connectivity of Shallow, Deep, &
Mesophotic Reef Ecosystems: Role of Population Dynamics

* Andrew Baker - Population genetics of representative reef taxa at
Pulley Ridge and upstream/downstreamsites

* David Die — Bio-economics: Past, present and future of fisheries of
Pulley Ridge
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ISIIS
In Situ Ichthyoplankton Imaging System

stabilizing fin rudder

b\\
*

bumper/skids light source pod  camera pod

http://yyy.rsmas.miami.edu/groups/larval-
fish/isiis%20website/isiispagel.htm




