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Definition of “new production” 
Dugdale and Goering 1967



Definition of “new production” 
Dugdale and Goering 1967



And……

“only the sinking flux due to new
production associated with nitrogen
fixation and nutrient inputs from
terrestrial and atmospheric sources can
be identified as biologically-mediated
transport of atmospheric CO2 to the
deep ocean”

Eppley and Peterson, Nature 1979.
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Global N fertilizer use
X 1012 g/ year

The Mississippi
plume “dead zone”



NEWS-DIN-predicted dominant sources
of DIN export

Dumont et al 2005 GBC



DON/DOP – Percent from Anthropogenic
Sources

Harrison et al 2005 GBC



Dominant sources of DIP

Harrison et al 2005 GBC



From Meybeck 1982

3.75

14.5

13.75

N:P

9024Congo

906.2Orinoco

27520Amazon

NPRiver

Devol (1991) found that Amazon alone is responsible for 30%
of the global transport of SRP



Amazon is not a source of N
 DeMaster and Pope 1996



Source of P/ Si
DeMaster and Aller 2001





8 Day SeaWiFS Chl Images 30 March – 9 June 2003
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Oct/Nov 1996

A major bloom of
Hemiaulus/Richelia in Oct.
1996 mapped using the
OCTS satellite off the

coast of South America,
was found to extend all

the way into the
Caribbean and involved

the Orinoco Plume as well
(Carpenter et al. 1999)





2 morphologies of
unicellulars

Several Trichodesmium species
co-occur

Phytoplankton populations
dominated by asymbiotic

diatoms

•Richelia associated with
H. hauckii form long
chains & abundant in
upper water column (0-
45m)



Foster et al., (2007) L & O.









Deuser et al. (1988).
"Temporal variations of

particle fluxes in the
deep subtropical and
tropical North Atlantic:

eulerian versus
lagrangian effects."

Journal of Geophysical
Research 93(No. C6):

6857-6862.
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Organic Carbon makes up 5-40% of Total
Flux i.e. 5-40% of 150 mg/m2/d = 7.5-60
mg/m2/d.  Over the area of the Richelia

habitat, this could be as much as
15 Tg C y-1

Using N fixation rates, we calculate new
carbon fixed in the plume to be

15 - 20 Tg C y-1





Optical and Biogeochemical Station
Locations
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N:P Ratio for stations 30-35



Orinoco River
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Along the north coast of
Australia in 1999, we
encountered numerous
surface accumulation of
Trichodesmium (Fig. 1). As
can be seen, for the 9
stations we had complete
coverage (Fig 1A), the
relative contribution of
each source varied greatly
among stations. At several
stations (S10, S11, S21)
intense inputs were
associated with surface
slicks of Trichodesmium. In
contrast, several stations
(S26, S27) were dominated
by intensive
nanoplanktonic input
(Montoya et al. 2004).

Figure 1. Partitioning
of sources of N2
fixation. Results from
RV Ewing cruise in
Nov 1999 along the
north coast of
Australia. A. Station
locations and Pie
Chart.  B. Areal rates
of N2 fixation. Tricho
DI indicates Depth
Integrated
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Mekong River



Zambezi River

STS036-073-056 Bazaruto Island, Mozambique March 1990



Thank You


