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DGoMB

Structure and function of benthic ecosystems in the 
deep Gulf of Mexico

Model (conceptual) based

Hypothesis (8) driven

Structure: diversity, taxonomic composition, 
biomass and abundance, and mean size (bacteria, 
meio-, macro-, megafauna, and fishes)

Function: Sediment community oxygen consumption

Assumptions: 
–The DGoMB communities are food limited
–Community structure and community dynamics 

(function) are interdependent



Megafauna – Large fish, crustaceans, echinoderms, 
etc.; taken by trawl or dredge; visible by camera
(McEachran, Haedrich, Wicksten, Ammons, Ziegler, 
Hillman, Gaytan, Escobar)

Macrofauna – Infauna and epifauna of sea floor; taken 
by boxcorer; larger than 300µ; polychaetes, 
crustaceans, etc. (Wilson, Hubbard, Wicksten, Rowe, 
Wei, Wang, Soliman, Foster, Scheltema)

Meiofauna –Taken from subcores in boxcorer; between 
300 and 63µ; nematodes, harpacticoid copepods
(Montagna, Baguley, W. Lee, Diaz, Escobar)



Microfauna – Subcores in boxcorer; foraminifera 
(Bernhard)

Bacteria – Subcores (Deming and Carpenter)

Subcores to sample for wide variety of geological and 
chemical variables (Morse, Wade, Cifuentes, Santschi, 
Kennicutt, Yaeger, Beazley, Bryant)

Baited traps – Escobar
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Neolithodes agassizi



Dr. Lee, Dr. Rowe 
and Chris 

unloading the 
boxcorer



Benthic lander
on deck



Benthic chambers in position on the bottom



Trawl Taxa Distribution by Abundance
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DGoMB station MT1, showing amphipod tubes on the 
surface with mounds, depressions, and lebensspuren
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Polychaete Diversity by Depth

H' = -1X10-7x2 - 2X10-5x + 4.99
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Bacteria
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Meiofauna
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Macrofauna
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Total Biomass

0

0.5

1

1.5

2

2.5

3

1 2W 2E 3W 3E 4

Macrofauna Zone

Bi
om

as
s 

(g
 C

/m
2) Mega

Macro
Meio
Bac



Total Biomass
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d(fishes)/dt = feeding on carcasses, megafauna 
and macrofauna– respiration – feces –
reproduction – loss to predation by other fishes –
loss to fisheries

d(megafauna)/dt = feeding on carcasses, 
macrofauna and meiofauna– respiration – feces –
reproduction – loss to predation by fishes – loss to 
fisheries

d(macrofauna)/dt = feeding on meiofauna, 
sediment OM and bacteria – respiration – feces –
reproduction – loss to predation by megafauna 
and fishes



d(meiofauna)/dt = feeding on sediment OM and 
bacteria– respiration – feces – reproduction – loss to 
predation by macrofauna and megafauna

d(bacteria)/dt = feeding on OM in the sediments –
respiration – reproduction – loss to predation by 
macrofauna and meiofauna

d(sediment OM)/dt = POC particle rain + carcasses + 
hydrocarbon seeps + feces (all metazoans) –
consumption by bacteria – consumption by deposit 
feeding metazoans – burial – erosional processes
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ConclusionsConclusions
Density and biomass decline abruptly with depth, Density and biomass decline abruptly with depth, 
with the exception of the bacteria; with the exception of the bacteria; 

The GOM is The GOM is depauperatedepauperate, with the exception of the , with the exception of the 
canyons;canyons;

The fauna occurs in four zones parallel to the The fauna occurs in four zones parallel to the 
bathymetry; two are divided into subbathymetry; two are divided into sub--zones;zones;

Each zone and subEach zone and sub--zone has a characteristic biomass zone has a characteristic biomass 
and diversity;and diversity;

Zones submerge in the central GOM, associated with Zones submerge in the central GOM, associated with 
the Mississippi Fan; andthe Mississippi Fan; and

Zonation and diversity are a function of organic Zonation and diversity are a function of organic 
matter input.matter input.


