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What does the nitrogen budget In the
upper mesopelagic tell us!

Respiration: CH,O + O, > CO, + H,0O

Nitrification: NH; + 2 O, NO; + H" + H,0O

Iwo advantages:
Unlike carbon respiration, we can measure N
remineralization directly.

Less concern about excluding particle-associated
DroCesses.



Patterns in the distribution and activity of
nitrifying organisms in the Pacific

Balancing PON export and N demand, and
the fuel for autotrophy in the mesopelagic

Asking the microbes about the mesopelagic
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THE EXPERIMENTAL DECOMPOSITION AND
REGENERATION OF NITROGENOUS
ORGANIC MATTER IN SEA
WATER?

THEODOR VON BRAND, NORRIS W. RAKESTRAW AND
CHARLES E. RENN

3. The main stages in the decomposition are: dead body—ammonia
—nitrite—nitrate.

Von Brand et al. 1937
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Nitrification proceeds in two steps by two
separate groups of organisms

ammonia oxidation:  NH; > NH,OH > NO,

nitrite oxidation: NO, - NOy

Most ammonia oxidation in the ocean carried
out by ammonia-oxidizing archaea (AOA).

All cultivated marine nitrifiers (AOA and NOB) A ek
are chemolithoautotrophic .. .fussy, slow wf T
growing, e

Nitrospina gracilis : .
Watson and Waterbury 1971 N\ §
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AOA and NOB correlated throughout the Pacific

log; Nitrospina 16S rRNA genes (mL_1)
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Offset between ammonia oxidation and nitrite
oxidation
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NO, oxidation rate (nM d )

Significant relationships between rates and
clade-specific gene abundance
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Two AOA ecotypes across the Western Equatorial
Pacific.
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Balancing PON export and N
demand, and fuel for autotrophy In
the mesopelagic




Relating nitrification
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Foster, Santoro, and Berelson unpublished
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Nitrification rate (nmol m-2 d-1)
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Depth integrated
nitrification from the
base of the euphotic
zone to 200 m.

PON loss over the
same Interval.
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How much autotrophy in the mesopelagic
could be fueled by nitrification?

B DI'C-positive cells in percent
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Bacteria
E3 Crenarchaeota
[ Euryarchaeota

6.5 x 1013 mol Cy?
(0.8 Pg y1)

Herndl et al. 2005

Carbon export: 6 PgCy
(Siegel et al. 2014)

Nitrogen export: 0.91 Pg N y!
C fixN ox for AOA: 1:19

(Konneke et al. 2014)

0.05 Pg C y-! fixed by AOA
0.01 Pg C y! fixed by NOB

Or about /7% of proposed mesopelagic C
fixation.



What do the microbes themselves
tell us about the mesopelagic?



Two clades of AOA In the open ocean
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Only four AOA cultures from the open ocean
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The abundance of ammonia oxidizers (AOA) and
nitrite oxidizers (NOB) are tightly coupled in the
mesopelagic, and the abundance of specific clades can
be correlated with rates.

PON flux and nrtrogen remineralization can be
balanced in the upper mesopelagic.

The distribution of microorganisms in the
mesopelagic may tell us about the processes
happening there, but we lack cultures of

representative organisms with which to fully interpret
the data.
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