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Nomenclature

Canonical Denitrification: NO; - NO, -» NO - N,O - N,

Denitrification: the ensemble of biological processes that
convert fixed-N to N,

This nomenclatural detour is made necessary because of the
recent explosion of knowledge vis a vis biological pathways
that produce N,



Multiple Pathways to N,

What happens to NH,* flux from sediments to suboxic water?
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Low oxygens extend
considerably deeper (several

hundred db) than
nitrite maximum.

Existing denitrification estimates
assume that denitrification is
confined to the nitrite max layer.
Is this s0?

We need a better understanding of
the distribution of N-
transformations
in the 0-10 micromolar range.
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Excess N, + Np.¢.i: VS. Depth
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~ North-South Arabian Sea Sections for
NO based and N/P Based Deficits

pernicit (LLIVL) TINO39

—
Lt
.
a
]
=
—
[
[ 7]
[
Ll
=y

8°N 22-23°N



Do the Ras al Hadd
Jet, and Associated
Eddies and biology,
help to “feed”

the suboxic layer?

In any event, this
region and Gulf of
Oman “light up” in
some satellite color
iImages.

This Figure is

From John Morrison’s
SIBER PPT that | can
make available.
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concentrations (uM) at any depth = 100 dhb,

Certainly, the RAH
jet and eddies are
in the right
neighborhood




“ig. 29, Anomalously high reactive silicate (uM) val

ues al stan
enhanced retention and regeneration of silicate over the shell during coastal upwelling.

& 1 o, the shelf, make the shelf a
N site of enhanced diatom

" production? Is this

L phytoplankton community

advected northward in a

N - coastal jet, and then swept
. seaward over the suboxic

r@ﬁﬂ = Say Does Si regeneration over

zone in the RAH jet?

— . Local nutrient trap

m S=1 during cruise THNO49, suggesting




Shaded regions = DO concentrations <~20uM (from
Deuser). Suboxic regions (DO < 3 uM) within the
shaded areas are major denitrification sites.
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With respect to sedimentary P deposition or loss, |
think that there Is a major difference between,
suboxic and anoxic conditions.




Bacteria that Oxidize Sulfide With Nitrate

“The More We Look, The More We Find!!!



Denitrification Sites Not Yet Dreamt of
In Our Philosophy?

Asimetrias introducidas por la operacion del la energia
external en sequencias de sdeimentos y de
poblaciones
Ramon Margalef

“..... of a bias introduced by the very structure of the
world. It records and tells only one side of the story.”
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The Holocene is Sooo Over!
Welcome to the Anthropocene!

From < 1 billion to > 6 billion in a Few Hundred
Years: 2050 UN Projections 8-10 billion

10-20% increamﬁ&@x of nitrogen to

estuaries by 2030

25% of global continental shelf swept by
bottom trawls every year, etc.




Arabilan Sea

Suboxic
conditions
apply in only
~0.1-0.2 % of
the oceanic
water
column’s
volume.
Thus, minor
changes in the
ocean can
cause large %
changes in the
suboxic
volume.
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It is important
to realize that
we are under-
sampling a
time variable
system and
that different
types of
estimates
have different
time scales!!!!
Portions of
the Bay of
Bengal are on
the verge of
suboxia.







RIPORTS

Warming of the Eurasian Ysasl by fe Arabion Sax tad. Sty

evidence that ascribes these ¢

Landmass Is Making the Arabian Mo diien

Sea More Productive =

Joaquim L. Goes,'® Prasad G. Thoppll™t Helga do R Gornes,
Jehn T. Fasulla®

My experience and
reading leads

me to believe that
undersampling, sampling
problems and incubation
problems lead to
S __I;__:.;.w underestmates
of PP.

T, Ak trogrical Inadis
5 dipole mode (113 ¢

The recent trend of declining winter and spring snerw cover cver Turasis is
Cairting a lamd-ocean thermal gradient that i particulary fivorable to stronger
southwest [summer] monsoon winds. Since 1997, sea wrlace windy have been
strengthening over the westem Arabian Sea. This escalation in the intensity of WNOSTAInGY cuss s fo wheth
urmmer monsoon winds, accompantied by enhanced gwelling and sa increase Mty
e maore than 350°% in svevage summertims phytoplankion biomass along the ! o m the tropical Paci b o
coast and over 300% offshors, raises the passiblity that the current WanTing bocully (14, S5Ts sl

trend of the Euraslan landmass making the Arsbian Sea more productive
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o Have we paid enough
| [ attention to PP during
! . 35 N ’\\v\“ the NE Monsoon?
< b=l ) Does the widespread
vl TN nutrient enrichment
psad moes V' liead moss Y| over the secondary

(g [ (g nitrite max. during
| - \ R L. 9 TN 043 suggest
| -, B

another process that
feeds the suboxic
zone?

Fig. 9. Average inorganic nitro, concentrat (NOy + NOj; + MNH]) in the 0-25db layer during
CTUiSes |"n“|- . THNO45, |\|-“ ]'\-[ 30, TNOS3 i f'\“ 4, Concentrations are in pM,
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Conclusion

e Thus If we are to understand the productivity of
this region, it Is essential to resolve the dynamics
at scales of less than 10 km.
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Fig. 7. Mixned layer depths cruises TR0, THOLS, THNOEY, TR, TROSS, ad TR,
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Arabian Sea Process Study
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Fig. 12, Inorganic nitrogen (NO; + NO; + NHJ) to phosphate ratios from all data collected during the
US JGOFS Arabian Sea Process Study in the Arabian Sea. Phosphate concentrations have been reduced
by 0.05 uM to account for arsenate interference.
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Fig. 28. Temporal and spatial distribution of average inorganic nitrogen (NOy + NO; + NHJ ) to silicate
ratios in the 0-25 db layer along the southern line (stations 5-1-8-11)




Comparing Np.i.i: fOr two Arabian
Sea cruises

Note that N deficits Niefici
based on N/P ratios :
extend much deeper
in water column than
NO based deficits.




	Conclusion

