Natural Eg_t#arine Particles and their Uptake of
‘Nitrogen in Estuaries

Marine Institute i

UNIVERSITY OF PLYMOUTH

Alan Tappin, Geoff Millward & Mark Fitzsimons
Marine Institute, University of Plymouth, UK

A

ionEEnUNEactvity ofioraanic Nintiversiand estuaries
zilly goorly cUeiisel;

< plljoritin
u¢ of N frog e

Coastal

Inner Estuary waters

Outer estuary

Extensive Preferential
loss of uptake of
POM in DON by
estuaries estuarine
Bacteria

ON exported
in particulate
and dissolved
form

DON added
from
resuspending
Sediments

puts and processes in the cycling of DON and
e N'in rivers, estuaries and coastal waters

B AGRuENIverne N filix to estuaries comprises particulate ON
(Tzippin, 2002);

BRI B tCaN oI5 e interaction of ONIwith particles?
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DO 'I'é"p_opulaﬁons diffier in their reactivity to DON?

Methods
s\\/aterrand suspended particulate materiall (SPM) were collected from the turbidity maximum
ZoneN@iMz) of the Tamar Estuary, UK.

s Particle; populations were separated into Permanently: Suspended Particles (PSP)
and Temporarily Suspended Particles (TSP) according) to  settling velogities:

oG abelled amineiacidsiwere added as modell compounds; to represent DONI (Hedges et
alyRICERYRIEy e la Wt edtolsluriesiatimeasiied SPIMIEVE]S (100:250img) L5, in) order to
CECHTINES

ABIOTIC REACTIVITY : physico-chemical interactions (sorption, desorption)

BIOTIC REACTIVITY : bacterial transformations (uptake, respiration)

sThe experiments were carried out on particles and water collected at different
seasons and the PSP and TSP fractions were added separately.

Three amino acids were used:

Arginine (ARG) is basic
pK, of side chain = 1.52

Glycine (GLY) is neutral

Aspartic acid (ASP) is acidic
pK, of side chain = 10.14

Since riverine SPM has an overall negative charge, basic compounds (low pK;) should
exhibit greatest partitioning onto the SPM if abiotic adsorption occurs.
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Fig. 2 Abiotic incubation of '“C-Amino Acids with Summer TMZ SPM.

Note that the y-axis scale begins at 80%.
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Fig. 3 Biotic incubation of '“C-Amino Acids with Summer TMZ SPM

Winter Summer
PSP TSP PSP TSP
Amino | Abiotic | Biotic |Abiotic | Biotic | Abiotic| Biotic | Abiotic| Biotic
acid
ARG 141 1.3 14 3.5 NP 2.1 19.2 7.7
GLY 41.7 252, 42.3 2,3 NP 1.9 NP 1.9
ASP NP 1.2 NP 2.4 69.4 253 257 1

Table 1 Calculated turnover times (days) for amino acids in incubation experiments using particles
and water collected from the TMZ in the Tamar Estuary, UK (NP = no measured partitioning).

« In abiotic experiments, ARG showed greatest adsorption onto TSP.

* However, abiotic sorption, where it occurred, was much slower than bacterial
uptake onto particles (Figs. 2 and 3 represent the general trends observed).

®Based on the uptake data, bacteria can completely mineralize DON within the
Tamar Estuary (Fig. 4). This may be true for other estuaries depending on
particle residence times.
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Fig. 4 Inputs and processes in the cycling of DON and particulate
N in the Tamar Estuary, UK, including bacterially-mediated uptake
of DON onto permanently and temporarily suspended particles.




