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Ecological and fishery inter-relationships of the southern Florida ecosystem
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Larvae hatch from eggs and Fertilized eggs

g drift in currents for 35-50 days. driftin currents.
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Size and age from growth curves
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Multispecies Population Conservation Equations

(1) Abundance (numbers -at-age a for cohort i

% = %ﬂi da+ H—N' dt8 + advection + diffusion + taxis/kinesis
dt ¢ Ha M =

Predator-Prey Drift, Density -dependent Competition &
Reaction Kinetics Environmental hrEEDUEU»> w/ Ul |

(2) Individual Weight -at-age (to population biomass)
Bioenergetics: dW/dt = anabolism - catabolism
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215t Century Scientific Challenge
to Achieve Fishery Sustainabillity
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Evolution of Thinking about Fisheries Ecosystems
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Traditional Stock Assessment Models ===y Spatial -Dynamic Multispecies Models

Sustainability Threat
Directed Fishing on Single Target Species

Sustainability Threats
Directed Fishing on Single Target Species
Directed Fishing on Multiple Species
Indirect Fishing on Key Prey Species
Alterations to Habitat/Water Quality
Climate Changes & Climate Variability

Management Controls, Multiple Target/Prey Species
Gear/Size, Effort/Bag Limit Restrictions
Seasonal Closures
Spatial Zoning, MPAs
Environmental Controls:

Freshwater Inflows

Land-based Sources of Pollution, Nutrients

Coastal Development

Dredging, Beach Renourishment
Longer-Term Management Strategies for

Anticipated Climate Changes

Management Controls, Single Species
Gear/Size, Effort/Bag Limit Restrictions
Seasonal Closures

Requires greater Agency interaction and cooperation!



Climate Changes and Fisheries Productmty

Physical Atmospheric -Ocean Forcing
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Natlonal Park Service

U.S. Department of the Interlor ; N ItI‘OX SC U BA

Natural Resource Program Center

A Cooperative Multi-agency \ Underwater Camera

Reef Fish Monitoring Protocol for
the Florida Keys Coral Reef Ecosystem

Natural Resource Report NPS/SFCN/NRR-—2009/XXX  (FOR PEER REVIEW)

Dive computer & Watch

APT: All-Purpose Tool




Linking Reef-Fish Spatial Abundance & Benthic Habitats

Patchy hard-bottom Patch reefs Pinnacles
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Smith, Ault, Bohnsacket al. 2011 Fisheries Research
Franklin, Ault, Smith, Luo, Bohnsacket al. 2003 Marine Geodesy
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Smith, Ault et al. 2011. Fisheries Research 109(1): 251.



Cost-effective use of satellite-basedtechnologies
to study migrations, habitat use and spawning areas
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The Bonefish and Tarpon Conservation Research crew from the
University of Miami tag fish caughtin a 2005 tarpon tournament in Yeracruz, Mexico.
An understanding of tarpon migration patterns and feeding habits is crucial to the
fishery’s offshore management. The group attached a Pop-up aArchival Transmitting
Tag to each fish behind its head.

Vertical movement rates and habitat use of
Atlantic tarpon

Jiangang Luo*, Jerald S. Ault

University of Miami, Rosenstiel School of Marine and Atmospheric Science, Div Marine Biology and Fisheries,
4600 Rickenbacker Causeway, Miaml, FL 33149, US/




Documented travels of the mighty Atlantic Tarpon
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Transport and Movements of Predator & Prey
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Orange is Optimal !
26°C (79°F)

T116




Temperature (C)

Many fishes also like water temperature >26 °C!

Water Temperature data from
Tarpon satellite PAT -tags

Temperature frequency (%) distribution by month

Apr May | Jun Jul Aug

Daily averages (dots) and monthly frequency distributions (bars).



What i1Is OHC & Who Cares?

i Ocean Heat Content (OHC)
Ui ?The integrated thermal energy
from sea surface to the depth of the
26 °C isotherm 0

Tropical cyclones are a BIG deal!.

OHC (kLcrm'z)

B Bonnie

OHC during September 15, 2004.

SST before (left) and after (right) the
passage of Hurricane lvan (2004) showing
upper ocean cooling.



Uniform Sea Surface Temperature
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