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Background

Anthropogenic activity has resulted in increased nutrient inputs to marine ecosystems and eutrophication’.
For the Baltic Sea a four fold increase in nitrogen concentration has been estimated for the 20th century by
Larsson et al. 19852 and since then stayed rather constant in the open sea part, but further increases are
noted in coastal waters 3. The input of nitrogen today accounts for approximately 1 mio t N per year* and the
average amount of DON (dissolved organic nitrogen) of the total N pool can make up to 70% 5. The main
sources of DON are riverine inputs® which is reflected in higher DON concentrations in estuaries and coastal
areas. Nevertheless, bioavailability of DON is not yet well understood®. Previous studies have suggested that

57 °N-
DON is used not only by bacteria but also by phytoplankton”-89. Presumably, DON needs to be considered in
56 °N- the management of nitrogen in the Baltic Sea. In this study, we compared the DON concentrations and
uptake rates of labile DON compounds (urea and dissolved free amino acids-DFAA) in estuarine, coastal and
. open waters of the Baltic Sea (see figure 1 & 2). We therefore quantified the uptake of >N labelled urea and
55°N- ; ‘ 5N labelled DFAA into different fractions of the plankton community.
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Figure 1: Ma;]?fthE Baltic Sea :]Nﬁh stEudy sites; stations 1-4 represent DIN is detectable and Sa“nity varies between DIN '! 50:-,1 EL‘.-,‘..A T —
the Gotland Basin, W- Warnow River, HD- Heiligendamm all study sites (figure 2). L § : ‘3}’ BON
*Total nitrogen (TN) in Warnow River is three '139';:' h / 58%
times higher than in the other two stations, DoN oy
although particulate organic nitrogen (PON) » N )
makes up 20-22% of TN at all sites (figure 4). mfgg,iﬂgf s;:;\]/l N TN=2;|:|2%’,1(?; LanN TN\Q/SEIGO:V 357'5.?& N
*The Warnow River has more than twice as much

A Figure 4: Composition of total nitrogen (TN) in % in surface waters of the Gotland Basin, Heiligendamm
+
DON (49_ 5’68 “M N) as the Other two stations and the Warnow River ; PON = particulate organic nitrogen; DIN = dissolved inorganic nitrogen,

(22,2 |JM N & 21 ,4 IJM N) including NH** NO%*, NO%; DON= dissolved organic nitrogen
Conclusions

= R é'&’N / »>The percental uptake of Urea and DFAA into the smaller size fraction (<2,7um) is \
H substantial, which is consistent with previous studies in the Baltic Sea (Tamminen
g Gotland Basin Heiligendamn et al., 1996; Jargensen, 1999; Veuger, 2004).

v »>At all three sites we found high uptake rates of DFAA and Urea, although they were
very different in nutrient concentration and salinity.

8 10 12, 14
Figure 2: Nulrient concenteation versus saliniy in »>Our results suggest that in DIN depleted surface waters, DON can be an essential N
summer for the different sites \ source for the whole plankton Community. j
Results
Who is using DON ? How much DON is taken up? Does DON concentration
+70% of urea is taken up by the larger influence the uptake ?
fraction (>2,7um) in Warnow River. 200 *We did not find a correlation
. o i = DFMA between the DFAA and urea
Material & Methods The smaller fraction (<2,7um) takes

uptake and DON concentration.
This is in accordance to
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up more urea (60%) and DFAA

5
(80%) than the larger fraction. e
*There is no difference between sites | 2 1 to findings of other studies ®°.
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i ot ligendarm  Wamow ’ > o « Gotand basin
CED 27vm pore siz9) and GFIF (0.7m) *The uptake rates of urea in the Gotland basin £ w 3l
. o 5 140 3 3
<Isolopicanalysis of 55N values with wm) b 100% o<27m (150 nmol N/umol C*h) are significantly larger B *°
- 0>2,7ym g . > 100
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Figure 3: Experimental design for all 3 Sites 40% *The Gotland Basin and the Warnow River show 23 ° M ¥
. — ~ ” r 20% urea uptake rates which are significantly different TR v
to io:stgrr:Ir:reacg:)taedn(;ﬂi?iolrirs)tsuteJ::;sk)leue 0% from DFAA uptake (p<0,001 ) Figure 6: Total uptake rates of a) DFAA and b)

Gotland  Heiligendamm ~ Wamow . . . Urea as a function of DON concentration
concentratons. Figure & Pereental proportion of the uptake of .;?gp?)rngtqu%OZ%gTjiﬂssl\v (rjlr:na:i“ﬁii: gtglée_ 4,45 uM N/ h are far in excess
«Size fractions are assumed to contain on the the fraction <2,7um and >2,7,m at all N ’ ’ R ) .
one hand bacteria and small phytoplankton stations ; a) Urea; b) DFAA of literature data (DFAA & Urea 5 -200nM N/h in Randers Fjord, Denmark)®.
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