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Marine 
Ornamental Trade 
 
Aquarium, jewelry & curios: 
•  ~1500 species of reef fish 
•  ~5000 species invertebrates 
•  Live coral & live rock 

Estimated trade: 
~ 30 million fish / yr 
~ 9-10 million invertebrates  
~ 1.5 million live corals 
~ 1 million fish parts 



Harvesting Effects  
 
Typical impacts: 

•  High mortality 
•  By-catch 
•  Loss of habitat 
•  Loss of key species 



Community Effects 
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Hobby Demand Shift 
Home aquarium hobbyists now prefer live 
coral tanks 
 

Increased harvest pressure on herbivorous 
fishes as well as live corals 

vs.	
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Fish Collecting Impacts in Kona (1996-97) 

Goldring surgeonfish                -15% 
Multi-band butterflyfish             -38% 
Ornate butterflyfish                   -40% 
Moorish Idol                              -47%  
Yellow tang                               -47%  
Potter’s angelfish                      -50% 
Longnose butterflyfish              -52%  
Achilles tang                             -57% 
Four-spot butterflyfish               -75% 

Tissot & Hallacher, 2003, Conservation Biology All species: P < 0.05 





Act 306: West Hawai’i Regional Fisheries Management Area  
1.  Designate > 30% of coast as Marine 

Protected Areas 
2.  Involvement of community  
3.  Evaluate effectiveness 

West Hawai’i Aquarium Project West Hawai’i Fisheries Council 

Legislative Action 



 
BACI: Predicted Response 
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BACI ANOVA 
P < 0.05 

-59% 
overall 

MPA long-term monitoring 

Walsh et al., 2013, NOAA Report 
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Do MPAs Replenish 
Aquarium Fish? 

Tissot et al., 2004, 2009 
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Williams et al. 2009, Biol. Conserv. 

Jet Boot SCUBA Surveys 
? 



Are populations connected by larval dispersal? 

self-recruitment 
(self-replenishment) 

connectivity 
(seeding effect) 



Mark 

Genetic parentage approach 

Christie et al., 2010 PLOS One; Christie 2009 Molecular Ecology Resources 

•  Sampled >1000 new recruits & adults 
 at 10 reefs around Island of Hawaii 

•  Genotyped all individuals at 15 
 microsatellite loci 

•  Genotyped putative parent-offspring 
 pairs at 5 additional loci (20 loci total) 

 

•  Extracted, genotyped, scored and 
    identified parent-offspring pairs twice 
 

Mark Christie 



Parentage analysis 
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Ocean Circulation Model + Virtual Drifter 
(Christie et al., 2010. PLoS One) 



Is the Whole (Network) Greater than 
the Sum of Its Parts?  

Grorud-Colvert et al., 2014. PLoS One 



Conclusions 

•  MPA network significantly increased 
herbivorous fish abundance 
 

•  Robust monitoring framework remains vital 
for adaptive management 

•  Important to know life history of target 
species – don’t assume 



Thank you 

Todd Stevenson 
tstevenson@oceanconservancy.org 


