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Biological pumps
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¢ 20-40% of the total export
production

Other unicellular cyanobacteria
(Synechocystis sp.) B
"Increase of an importance of unicellular cyanobacteria that

are expressing nitrogenase” [Zehr et al., Nature, 2001]




What about N, fixation in
extratropical oceans?
in the eastern N. Atlantic (46°N)
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- Cruise track Gas Ex-98

SHA(cm)
= 12

« Cruise period:
May 25 - July 26, 1998
(after the spring bloom)

SST =15.5°C
salinity = 35.67
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The goal is to demonstrate “the importance of export
production in N-depleted extratropical oceans (46°N)”
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Estimations of N, C-based
ort production
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Fickian diffusion equation

F = K, (dSF/dZ)

Obtained K, = 0.3 cm? s!
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» C-based export production
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Comparison between N and C-ba

port production estimates
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After-Storm
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e > Large differences (3-5 times) in two production estimates

'm \\hat causes these differences?




N, fixation-supported
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Rates of increase in N on isopycnal surfaces
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Rates of increase in P on isopycnal surfaces
Oy = 26.9
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Evidence: N, fixation-supporte
;E@roductlon
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\l, fixatio ‘

> N*=NO,-16 x PO,
N* >0 N excess
(N, fixation)
N* <0 P excess
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» C export in N-depleted study site (46°N) was substantial.

N, fixation (by Picoplankton Synechococcus) was probably a major
contributor to this export production




Global implication

» Distribution of N concentration for August

Nitrate [uM)]

g

CIS” Dark blue color

°N-depleted regio
~0 uM)

mEterld Ocean Atlas 2

\ Implication:

4 ~N, fixation can be a non-negligible contributor to expor
t production in colder waters in much part of N. Pacific a
nd N. Atlantic
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"‘Ihis is part of Guen-Ha Park’s Ph.D thesis

=




