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Photosynthesis
…only possible in the euphotic zone



Particulate Organic Carbon (POC) Flux

1 – 3% globally
but variable 

in time and space



Photosynthesis
…impossible in the deep sea

Hydrothermal Vents (1977) Cold Seeps (1984)



Western-Atlantic Margin

Skarke et al. 2014



Cold / Methane Seeps

Occur where methane can be a gas,
mostly 180 – 600m depth on Western Atlantic Margin

Skarke et al. 2014
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Methane (Carbon and Hydrogen Source) Efficient!

Cold Seep Chemosynthesis



Mussel bed and associated fauna

Mussels contain 
methane-oxidizing 
symbionts –
dominate biomass



SeepC Project

Chris Linder, WHOI



Deep-Sea Red Crab and Seeps

How is this commercial sp. using the chemosynthetic ecosystem?



δ13C : Carbon Isotope Dynamics

Plants preferentially take up 12C
• smaller 13C to 12C ratio
• heavier (less negative) δ13C signature

Methane
• higher 13C to 12C ratio
• lighter (more negative) δ13C



δ13C : Carbon Isotope Dynamics

Green and Brown Algae
δ13C : -20‰ to -10‰

Biogenic Methane
δ13C : -60‰

You are the δ13C 
that you eat !!! 



δ13C : Chemo- vs. Photo- synthesis
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δ13CAnimal = (δ13Cseep × fseep) + (δ13Cocean × (1 – fseep)) 

fseep = (δ13CAnimal - δ13Cocean) / (δ13Cseep - δ13Cocean)

fseep = (-45  + 20) / (-70 + 20)  = -25 / -50 = 0.5 50% of Diet



Activity #1 

Aim: Compare crab diets at two seep sites

In class:
• Calculate % of diet from 

chemosynthetic sources
• Plot the results (roughly)
• Test for a difference

Homework
• Make plots to publication standard
• Explain results ecologically 

(2 paragraphs).


