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Marine Reserves

?

?

Goals:
1) Restoration and maintenance of protected populations
2) Mitigate impacts on unprotected populations



  

Marine population connectivity

Most marine species:
• Exhibit relatively sedentary adult phase 

and potentially dispersive larval phase
• Planktonic larval duration (PLD) of 30 to 

60 days common
• Direct tracking of larvae not possible

Estimating dispersal
• Otolith microchemistry
• Population genetics
• Multi-species surveys are expensive and 

labor intensive
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Ecosystem level processes
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Planktonic larval duration (PLD) as 
dispersal proxy? (Weersing and Toonen submitted)
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Biogeographic range as 
dispersal proxy?
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Biogeographic range

Product of multiple behavioral and life-history traits
• Habitat specificity
• Environmental tolerance
• Fecundity

• Generation time
• Larval duration
• Larval behavior

Does range size predict species dispersal ability?



  

Range / dispersal hypothesis
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Acanthurus nigrofuscus
(brown surgeonfish)

Zebrasoma flavescens
(yellow tang)

Ctenochaetus strigosus
(goldring surgeonfish)

All three species share:
•   Habitat preference (Randall 2007)

•   Local abundance (Walsh 1987; DeMartini and Friedlander 2004)

•  Timing and periodicity of spawning and recruitment (Walsh 1987)

•   Estimated PLD of 55 – 60 days (Doherty et al. 1995; Fisher 2005; D. Schaffer pers. comm.)



  

Range / dispersal hypothesis 

Red Sea and east coast of Africa to Central Pacific

Subtropical North Pacific

Hawaiian endemic
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Sampling / genetic analysis

N ≈ 400 – 500 samples /  species
n ≈ 30 sample / site 
mtDNA sequencing: 620bp fragment of cytochrome b
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Population structure: Indo-Pacific spp.
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Фst = NS

Фst = NS

Avg. pairwise Фst = -0.004

Avg. pairwise Фst = 0.001



  

Population structure: Hawaiian endemic

Stan Shebs 

Фst = 0.04   P = 0.008

Avg. pairwise Фst = 0.003



  

Hawaiian endemics exhibit lower 
dispersal relative to Indo-Pacific spp.

Indo-Pacific Hawaiian endemic 
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= high connectivity = reduced dispersal

Hawaiian endemics vs. wide ranging spp.

Craig et al. 2007 Rivera et al. 2004 Ramon et al. 2008

Ramon et al. 2008



  

25% Hawaiian reef fish endemism 
(Randall 2007)

Endemic reef fish = poor dispersers 
(Hourigan and Reese 1987)
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Management implications

Endemic reef fish = poor dispersers 
(Hourigan and Reese 1987, Eble et al. submitted)
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MHI onaga (E. coruscans) mean weight and percent immature



  

Fisheries declines?


