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Developing Marine Crisis:  
 

Fishery Yields Declining 
 

MPA’s do not address supply issue 

(ABARE 2010) 

•The Food & Agriculture Organisation (FAO) predicts that global 
consumer demand for seafood will almost double from 45 to 85 
million tonnes by 2015. 
•It is estimated that aquaculture will increase from 42% to 58% of 
global seafood production by 2020. 

35% decrease in seafood harvest in 5 years. 



NZ Aquaculture 
 2007 $360m on 7,700ha  

 Target $1b 2025 

 
Value of farmed species in 2006 (NZ$ million) 

Species Domestic Export Total 

Green mussel 43 181 224 

Pacific oyster 14 18 32 

King salmon 59 42 101 

Totals 116 241 357 

2009  Value: $380m; 3,000 people employed 

FAO New Zealand Aquaculture Growth 

http://en.wikipedia.org/wiki/Perna_canaliculus
http://en.wikipedia.org/wiki/Perna_canaliculus
http://en.wikipedia.org/wiki/Pacific_oyster
http://en.wikipedia.org/wiki/King_salmon
http://aquaculture.org.nz/wp-content/uploads/2011/05/value-graphs.jpg


New Targets for Marine Protein 

Production 



New  

Targets 

For  

Aquaculture 

32,000 species of fish globally, <10 domesticated 



New Aquaculture Species: 
Tropical Rock Lobsters 

4-6 months 

1-2 years 
Broodstock management 

Microbial disease 

Reproductive control 

Tank design – Water quality 

Larval feeds 



Possible new targets:  

High value, ‘domesticatable’, fast economic growout 
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Sustainable Fuel 

Aquaculture 



The Need (US):  

• 40b gal/yr Diesel 

• 25b gal/yr Jet fuel 

• 140b gal/yr Gasoline 

600-1200 gal/ac/yr @ $US7-14/gal  

from microalgae in ponds. 

•   Theory: 280 tonnes dry biomass/ha/yr  

•   Lipid content of 40%, therefore 115,000 L/ha/yr.  

•   Now only 20,000L/ha/yr of oil 

•   Compare Palm oil 6000L/ha/yr 

Wijffels RH 2008  

Future: Marine Biofuels 



MACRO ALGAE!! 

   

Macro Algae have the highest 
potential as a feedstock for biodiesel 
with up to 24X more oil per acre than 
palm 

Use of algae for high value products 
(eg w3 PUFAs, carotenoids for 
aquaculture and human health) 

 



Marine Bioproducts  

of the  

Future 

 

 





• Functional foods eg fatty acids, carotenoids ($US5b+/yr) 

 

• Food additives eg algal polysaccharides ($US6b+/yr) 

 

• Cosmetic ingredients eg anti-inflamatory, sunscreens ($US 

7b+/yr) 

 

• Research tools and lab reagents 

 

• REGULATORY HURDLES ARE LOWER (cf drugs) 

The natural non-drugs 



Research Tools/Lab reagents 

Aequorin – a bioluminescent dye from jelly fish 

Aequora victoria. 

SigmaAldrich:  1mg $220 

Calyculin A – a polyketide from sponge 

Discodermia.   

Used as molecular probe (selective 

inhibitor of protein phosphatase 1) 

SigmaAldrich:  10ug $259 



Agriculture Applications of Marine Products 

Sponge metabolites insecticidal 

against Lepidopteran pests: 

•  upto 95% growth inhibition of 

fifth instar larvae 

 

Marine Natural Products with 

herbicidal and fungicidal activities: 

•  Novel chemistry 

•  Biodegradable 

•  No resistance to marine compounds 

 



 

  

 

  

  

 

Marine Biotechnology: 

Agricultural and Industrial Applications 

Polyaspartic acid from the Eastern oyster 

(US): biodegradable soil additive – reduces 

fertilizer need, enhances nutrient uptake 

Crab shell waste (chitosan) is being 

transformed into an agricultural amendment – 

inhibits potato blight growth through reduced 

gene expression 



Taken from Paterson and Anderson, Science 21 October 2005 

Aquaculture of drug leads 

Bryostatin Analogue A 

Total Synthesis 

  

Yondelis (ET-743) 

Hemi-Synthesis 

 

Phar ma Mar  

Soft Tissue Carcinoma active 

Licensed Europe, September 2007 



Total world seaweed production 8.5 million tonnes 

 

Sea Weed Industry uses 7.5-8 mill mt of wet sea weed /yr ($US5-6b 

FAO 2004).  

 

3 Important Phycocolloides:  

•     Alginates $US213m/yr, only Laminaria japonica grown in 

China. 

•     Carrageenan production depends on wild Chondrus crispus.  

•     Agar-Agar from Gelidium $US132m/yr. 



Integrated Multi-

Trophic Aquaculture 

(IMTA) 



Bay of Fundy  

IMTA 



Benefits: 
•  Enhanced growth of all species 

•  Lower Environmental Impact 

•  Better use of ‘sunk’ costs   

•  Diversity of Industry Targets 

•  Diversity of Value add potential 

Risks: 
•  Introduction of fouling species 

•  Parasite/pathogen cross contamination 



Selecting the 

Right 

combination 



Thank you 
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Relative Economics 

   Harvest  In Sea  exSitu  Synth 

 

Avarol  $.30/mg  $.45/mg  $.60/mg  $.50/mg* 

 

Hali B#  No  $100/mg  $300/mg  $1,000+/mg 

 

Hali B spiked (100x)  $1/mg 

 

 

(Sipkema et al 2005, Battershill and Page 1996, Munro et al 1998) 

• Estimated 

• # 80 farms natural yield, 8 farms enhanced yield (10 longlines/farm inside existing!) 


