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Feeding 
  Why study feeding? 

  Nutritional needs of  organisms 
  Control life histories 

  Movement and recycling of  particles 

  Two main types of  feeding in the benthos 
  Suspension Feeding 

  Feeds on particles by removing them from suspension, 
i.e. from the water column 

  Deposit Feeding 
  An animal that ingests deposited, particulate food 

  Has the greatest biological effect on sediment 



Feeding 
  To feed – complex! 

  Get the food 

  Retain the food 

  Digest the food 

  Require specific structures 
and strategies  



Deposit Feeding 
  Ingest sediment 

  Gain nutrition from microalgae, POM & bacteria 
  Sediment complex mixture 

  Inorganics, microorganisms, decomposing organic 
matter, constituents dissolved in pore water etc.  

  Tend to be found in areas with finer sediments 

  10-30μm peak range 

  Less surface area on larger particles!  

  INGESTION – Take in Food 

  DIGESTION – Absorb Food 



Types of  Deposit Feeders 



Tentaculate Surface Deposit Feeders 

  Use tentacles to feed 
  Gather particles 
  Need flow to disturb and 

mix sediment 

  Sit in burrows 
  Single or U shaped 



Tentaculate Surface Deposit Feeders 

  Feed on surface layers of  
sediment 

  Can be infauna or 
epifauna 

  E.g. Polychaetes, Sea 
cucumbers 



Sea Cucumber 



Tentaculate Subsurface Deposit Feeders 
  Feed below the surface using 

tentacles 

  Access to surface still remains 

  Path down via channel/ shaft to allow 
siphoning and waste ejection 



Funnel  Feeder 

  Create 
sediment 
cone 

  Moves food 
(sediments) 
towards head 

  E.g. Lugworm 
Arenicola 
marina 



“Shoveling” Subsurface/Surface Deposit 
Feeder  

  Feed both on 
surface and 
subsurface 

  Tend to select 
particles 

  E.g. Shrimp 



Getting the food… 
  Tentaculate Surface Feeders 

  Use tentacles to feed on surface 

  Tentaculate Subsurface Feeders 
  Use tentacles to feed within the sediment 

  Funnel Feeders 
  Create U-shaped burrows, funneling sediment into 

mouth 

  Subsurface/Surface Deposit Feeders 

  Use mandibles to “shovel” food from both surface and 
subsurface 

  All species tend to have unique burrows 
  Feeding strategy, mouth parts, size, etc… 



Unique Burrows 

  Even in the fossil 
record 



Feeding & Poop Trails too!  







Digest the food…. 
  Organisms need to maximize net rate of  energy 

gain 
  Deposit feeders tend to be continuous feeders 

  Ingestion Rates 
  Smaller food particles – ingested faster 
  Higher quality food particles – ingested faster 

  Taghon & Jumars, 1984 

  But – time available for digestion decreases as 
amount of  food taken in increases 
  Intermediate rate of  ingestion best 

  Lopez & Levington, 1987 



Digest the food… 
Nutritional needs of deposit feeders: 

• Organic carbon 

• Organic nitrogen 

• Essential fatty acids (long chain PUFAs) 

• Essential amino acids (~10) 

• Sterols 

• Vitamins 

Potential food sources: 

• Vascular plant detritus               Corg, N?, sterols? 

• Algae (live and dead)          Corg, N?, sterols, PUFAs 

• Sediment bacteria            Corg, N, E.A.A.s? 

• Protozoa and meiofauna   all nutrients 

• Amorphous OM            Corg, ? 



Digest the food…. 

  Two feeding strategies 

  Swallow sediment non-selectively: digestively selective 

  Absorb the good stuff, eject the rest as waste 

  Eg Polychaetes 

  Selectively feed on specific particles: particle selective 

  Sort sediment first, then eat the good stuff  

  Eg Shrimp 



Lopez and Levinton, 1987 

  Some animals 
actively select for 
different food 
sources 

  Some animals 
passively select 

  Selective absorption 
of  certain foods 



Understanding Feeding 
  Nutritional source can change from juveniles to adults 

  Species in the same area don’t necessarily feed on same 
particles 

  Case Study 
  Hentschel, 1998 
  Polychaetes 

  Adults in same areas fed on 
different food sources 
  Juveniles fed on benthic 

diatoms 
  Adults fed on macroalgae 

detritus 

  This in turn can affect 
recruitment  
  Benthic diatoms are ephemeral 

(short-lived) 

Figure 8. Comparison of the body-size-dependent 
variations in delta-13C between the two polychaetes 
collected from False Bay.  Shaded regions indicate body 
lengths within the 95% confidence interval around the 
estimated breakpoint in the piecewise linear model for 
each species. 



Deposit Feeding 
  Has the greatest biological effect on sediment 

microstructure 

  Deposit feeders are dominant organisms in muddy sediments 

  The majority of  the benthos is sediment 

  Individual sediment particles are transported long way 

  Relative to the size of  the particle 

  Near continuous movement of  particles 

  Little rest between feeding 



Particle Movement 

  Eat food of  one size grain 
  “Deposit” it somewhere else…. 

Aller, 1982 



Particle Movement 

  Particles can be mixed 
in a number of  ways 

  Depends on the deposit 
feeding/burrowing 
strategy 

  Unidirectional 

  Loops 

Aller, 1982 



Particle Movement 



Hydrodynamics 

  Currents can also create ripples, sediment waves, 
bars 
  Create microhabitats for benthic organisms 

  Hydrodynamic regime important for feeding 
  Low current = Finer sediment grains 
  High current = Larger sediment grains 

  V. High current = No sediment grains 

  Deposit feeders tend to be found in areas with finer 
sediments 
  Higher currents tend to be associated with species that 

filter food from the water column: suspension feeders. 



Conclusions 
  Four main modes of  deposit feeding 

  Deposit feeding = ingestion of  sediments, either in bulk 
or selectively 

  Different by species 

  Different through life stages 

  Can control recruitment 

  Deposit feeding mixes the benthic sediment layers 

  Bioturbation 

  Hydrodynamics control where deposit feeders found 
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