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Potential future sources

of raw material:

Whats new?



A potential major new resource for utilization 



Xabier Irigoien et al, 2014 NATURE Communications. Large 

mesopelagic fishes biomass and high trophic efficiency in the open 
ocean

- recent acoustic observations suggest a biomass of circa  10 BILLION metric tonnes



Catul et al Rev Fish Biol Fisheries (2011)

Mesopelagic  Fish  Globally 



Mesopelagics:  Hard to catch but….....



What a catch looks 

like

St. John et al 2016



Blue Growth from Mesopelagics

Nutrition for Humans  



Data from FAO and IFFO 

Fish Meal Prices



Mesopelagic Fish Biomass = circa 10 billion metric tonnes
Human population = 7.5 billion

Or circa 1.3 metric tonnes of mesopelagic fish biomass per human on the planet. 

• Fish meal  conversion factors of Naylor et al. (2009; i.e., raw material input: 
aquaculture circa 25% conversion efficiency 

• Global aquaculture production = 67 million tons (FAO, 2014) 
• Requires circa 2.7 percent of global estimate of mesopelagic fish biomass

• Assume that 50% of the existing biomass (5 billion tons) goes to  aquaculture 
• 5 billion tons of mesopelagic biomass = 1.25 billion tons of food for humans 
• Human population circa 7.5 billion = 4.6 kg of fish biomass per person per 

day

• St. John et al 2016 Frontiers in Marine Science



Blue Growth:  Pharmaceuticals from the Mesopelagic 





Other services are affected

• Regional studies have shown  as much as 70% of the near 
the bottom organic carbon in deep oceans is a result of 
transport by mesopelagic species  (Hudson et al., 2014).

• There is a major lack of knowledge of the global composition 
and distribution of mesopelagic diversity with up to a million 
undescribed species predicted

• The mesopelagic community supports pelagic species such 
as tunas, sharks, whales, swordfish as well as seabirds

Caution Caution Caution Caution 



To sustainably exploit the mesopelagic community we need 
knowledge on

(i) Population vital rates (e.g., recruitment, natural mortality and 
the effects of abiotic and biotic stressors on growth and survival) as 
the basis for determining  population dynamics   
✯✯✯ Known Unknown

(ii) Stock assessments for management of the stocks. 
Known Unknown 

Some Blue Knowledge Gaps to fill  



(iii) The role of climate change on stocks. Known Unknowns

(iv) The role of the community in the food web, and their influence 
on other fisheries and ecotourism. Known Unknowns

(v) The role of individual species and the community on climate
requlation . Known Unknowns

AND 

THE UNKNOWN UNKNOWNS ????

Some Blue Knowledge Gaps to fill (continued)  



Many of the previous 

points are 

necessary /critical 

for  gaining 

certification!!! 



Thanks for your  attention! 

Questions always welcome!!!!


