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Lecture No. Topic
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(0 Microbial processes and Simple Sediment Geochemistry - Wang)

1 Benthic generalizations , Benthic energy resources

2 Deposit feeding

3 Suspension feeding

4 – 5.5 Distribution patterns of benthos:
Size classes
Sediment type vs. community correlations
Pollution gradients
Depth zonation

5.5 - 7 Deep-sea reducing habitats:
Hydrothermal vents

Geologic setting and global distribution
Microbial processes
Macrofaunal structure and processes

Other deep-sea reducing habitats
Subduction zones
Petroleum seeps
Whale falls

8 Pelagic-benthic coupling and climate change  (especially at high latitudes)
____________________________________________________________________________________
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BENTHIC GENERALIZATIONS AND MICROBIAL PROCESSES

1. Why care about benthos?

2. Benthic Generalizations

3. Benthic energy sources
a) Coastal benthos

i. Sources of organic carbon
- in situ primary production
- detritus

ii. Detrital utilization
c) Deep-sea benthos

i. Sources of organic carbon
ii. Deep-sea carbon budget

________________________________________________________________________________________________________________________________________

Definitions:
Benthos - organisms living on or in the ocean floor.
Benthic ecology - study of the structure and dynamics of organisms living on or in the 
ocean floor, and the interactions of these organisms (at individual, population and 
community levels) among themselves and with their environment. 



Why study benthos and benthic ecology?



Gage and Tyler, 1992



Most phyla are 
found in marine 
sediments

Dunn et al., 2008: Nature, 
4/14/2008





CT scan of subtidal 
Narragansett Bay 
sediments with large 
cerianthid anemone 
tube (Ceriatheopsis 
americanus), several 
small clams, and 
numerous polychaete 
tubes 
(http://www.epa.gov/a
ed/html/ct/index.html, 
and Perez et al., 
1999).  

Aller, 1982



Levinton, 2001

Newell, 1984



Levinton, 1982

Valiela, 1984



Example of phytoplankton detritus accumulation on shelf floor 
following spring bloom – West Antarctic Peninsula

Smith et al., Deep-Sea Research II, in press



Valiela, 1984



Levinton, 2001

Levinton, 2001



Levinton, 2001

Positive feedback 
between mcrobial 
grazers (or 
“strippers”) and 
microbes in a 
vascular-plant 
based detrital 
system.



Foodweb for the 
Northwest Atlantic shelf

Note that “species” 11-36, 
and 43-68 (i.e.,64%) are 
benthic or demersal, and 
that most benthic species 
are lumped at higher taxa 
(e.g, polychaetes, isopods, 
cumaceans, etc.), and do 
not include the meiofauna.   

Kaiser et al., 2005

Because of the diversity of detritus 
feeders (deposit feeders and suspension 
feeders) in benthic habitats, benthic 
foodwebs are very complex!!!!



Rowe, 1983



>

Smith and Demopoulos, 2003



where z = depth (m) and PP = primary production (gC/m2-y)



Smith, 1987 Nature, 1992









Chemical gradients are orders of magnitude steeper in sediments than in the 
water column – e.g., oxygen goes to zero in < 2 cm in a typical shelf or slope 
sediment, while it goes to zero over > 30 m in the water column  
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