Assessing Reef Fish Changes &
Marine Reserve Dynamics
~in Florida~ ~
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e Prey base reductlons

-~ Water quallty flow changes
o _Recrmtmer]t collapse .

~® Climate changes
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Competition for Finite Resources
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Florida’s Human Population Growth

1 Doubling every 18 years!
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The Managed Florida Keys-Dry Tortugas
Coral Reef Ecosystem
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Probability sampling of stony coral
populations in the Florida Keys
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National Park Service
U.S. Department of the Interior

Natural Resource Program Center

A Cooperative Multi-agency
Reef Fish Monitoring Protocol for
the Florida Keys Coral Reef Ecosystem
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Florida Keys
Sampling Design Efficiency 1979-2010

100% = @ 1987 @ 1939
] @ 1950
= 80%
E_f 1@ 1986 @ 1990
O . @ 1085 : : :
= 60% + Neyman Optimal Sampling Allocation
= .
g .
— - @193 O 1998
S 40% T
.EJ ] @ 1995
O . 2004 1997
= 20% + 1999 2000 2006 009
5, 1 2002 6 2001
O —Qp<2 0O g0
3 : 2003 @505 oo 000
O% 1 1 1 : 1 1 1 : 1 1 1 : 1 1 1 : 1 1 1 : 1 1 1 : 1 1 1 : 1 1 1 :
0 100 200 300 400 500 600 700 800
RVC Samples (nm*)
Smith, Ault et al. 2011. Fisheries Research 109(1): 25-41.



A retrospective (1979-1996)
multispecies assessment of coral reef
fish stocks in the Florida Keys

Jerald S. Ault

Rosenstiel School of Marine and Atmospheric Science
University of Miami
4600 Rickenbacker Causeway, Miami, Florida 33149

E-mail address: ault@shark.rsmas.miami.edu

James A. Bohnsack

Southeast Fisheries Science Center
National Marine Fisheries Service, NOAA
75 Virginia Beach Drive, Miami, Florida 33149

Geoffrey A. Meester

Rosenstiel School of Marine and Atmospheric Science
University of Miami
4600 Rickenbacker Causeway, Miami, Florida 33149

Manusecript accepted 16 December 1997.
Fishery Bulletin 96(3):395-414 (1998).

ICES Journal of Marine Science, 62: 417—423 (2005) Available online at www.sciencedirect.com

doi:10.1016/j.icesjms.2004.12.001
SCIENCE (dDIHECT“

Evaluation of average length as an estimator of exploitation
status for the Florida coral-reef fish community
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“Observable” Assessment Indicator Variables
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Florida Keys — Dry Tortugas
Limit-Control Rule Indicator
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Optimal Design of Marine Reserves

OBJECTIVE FUNCTION
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Reserve SPR over fishing Reef Reserve Reserve
shape all species effort area area area

CONSTRAINTS -- SUBJECT TO:

(CI)
(C2)
(C3)
(C4)
(C5)
(C6)
(C7)
(C8)

Reserves non-overlapping

Pre-specified number of reserves

Fixed proportion of SPR protected

Maximum number of fishing vessels displaced by reserves
Target area of coral reef area protected

Target total area protected

Distribution of reserves among regions of ecosystem

Each reserve contiguous, compact, and desirably shaped

Meester, Mehrotra, Ault and Baker. 2004. Management Science 50: 1031-1043



Designing Marine Reserves for Fishery Management

Ft. Jefferson

Integrated methodologies: (1) Integer Goal Programming for network design;
(2) Simulation to assess shape and size effects.
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Relative Frequency

Response of Tortugas MPAs to Protection
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Mean Density
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Spatial Distribution of the Spawning Stock
for Several Exploited Reef Fishery Resources

Species
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Dry Tortugas National Park: k. y
22% of Survey Frame . : Biscayne

National
Park

Contains 33 - 50% of adult spawner abundance for
black and red grouper; yellowtail & mutton snapper.

These species are 55.5% of commercial reef fish :
catch in the State of Florida!! N s

Everglades

Dry Tortugas
National Park

Florida Keys National Marine Sanctuary




BULLETIN OF MARINE SCIENCE, 76(2); 585622, 2005

TOWARDS SUSTAINABLE MULTISPECIES FISHERIES
IN THE FLORIDA, USA, CORAL REEF ECOSYSTEM

Jerald S. Ault, James A. Bohnsack, Steven G. Smith, and Jiangang Luo
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Fishery Yields (Yw/R)
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Yield in Numbers-per-Recruit

Yield in Weight-per-Recruit (kg)

Transitional Dynamics for Florida Keys Black Grouper
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Life-history Ontogenic Uses of “Habitat”

Larvae hatch from eggs anc Fertilized eggs
drift in currents for 35-50 days. drift in currents.
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Balancing Multiple Objectives
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