European Geosciences Union General Assembly 2023
BG1.8 High latitude biogeochemistry: Addressing challenges in GHG, from in situ to remote sensing

Remineralization of soil-derived dissolved organic carbon in the high Arctic fijord (Kongsfijorden

N NATIONAL SCIENCE CENTRE
‘ POLAND

Norway

Katarzyna Koziorowska-Makuch, Laura Bromboszcz, Przemystaw Makuch, |1zabela Patka, Aleksandra Winogradow, Karol Kulinski %\
grantS Institute of Oceanology Polish Academy of Sciences, Sopot, Poland *kkozio@iopan.pl
Introduction Results b
The increased permafrost thawing intensifies the transport of dissolved organic carbon (DOC) from land to Arctic -
fjords. It has been estimated that the permafrost surface layer contains as much as 1035 + 150 Pg of organic a 1400 1 g DOC, mDOC, mDOC, 100% -
carbon (Hugelius et al., 2014), so even a small release can significantly change the carbon loads reaching the 5800 A oy
fjords. Although there are quantitative estimations of the DOC delivered from land, the fate of the soil-derived A " Bayelva 80% -
DOC in fjords remains highly unknown. It is still unclear to what extent this DOC pool is bioavailable and how fast = 207 o * Loruamsin 1000 -
can it be remineralized. : | <
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Research objectives ¢ . 8 600 - 40% -
* to quantify the share of labile (DOC,), semi-labile (DOC;,), and refractory (DOC;) fractions in the soil-derived b 500 | | | | | | | ' | A6 |
DOC, 0 20%
* to estimate remineralization rate constants (k) and half-life times (T, ,) for bioavailable fractions of DOC. 390 i. 200 - i
This was done through the 180-days-lasting incubation experiments, in which the soil leachates containing E 330 { ™ a) - J
terrestrial DOC have been mixed with the seawater from the adjacent fjord to simulate in situ conditions. = - B Bayelva . ° Bayelva \oridarols
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Stud - Fig. 3. Concentrations (a) and relative contributions (b) of labile (DOC,), semi-labile (DOC,) and
P s e b " — c +0 | | | | | | | | | refractory (DOC;) fractions of soil-derived DOC in the soil leachates from the Bayelva and
e, S Y § (J - ks The study has been performed
| o, 2% <) Tt : : : : 70 - - Londonelva catchments.
a\ T /\) % L 3' in two contrasting sites in o . o =
" Jim—— fi*"' /;, P b Kongsfjorden — the high Arctic o . *
) | ﬁu*"mgiéﬁ fiord located in West % - a - Tab. 1. Remineralization rate constants (k) and half-life times (t, ,) of semi-labile (DOCy,), labile
C AN | N Spitsbergen, Svalbard. S 0 = - (DOC,) DOC for Bayelva and Londonelva sampling stations.
TR | VIR i SO o (9 ) ) - Bayelva River region — = 20 - f = T experiment = 22°C T melt season = 2.2°C
R\ ' Ve T i IO - 1 characterized by a glacierised 10 - Station DOC fraction
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T s feigeagh N %{; gl ol g which 50% is covered by the O 20 40 60 80 100 120 140 160 180 DOC, 0.194 36 0.115-0.029 6-24
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o Y “ay X] colabased valley glaciers. The s erinedbeten Bayelva DOC,, 0.006 1216 | 0.003-0.001 | 206-822
| sl e ﬂ{;,gb;;ﬁ,g-;'ggg:";g' “ area is almost entirely underlain o ) T oA sl BBIR o el .
I e gl : by permafrost with a seasonal 6. £. INE detdy OF Sol-terive a3 IEUisE e (© e o)) DOC, 0.078 8.9 0.046-0.012 15-60
Nl active layer (Killingtveit, 2004) cumulative losses of soil-derived DOC during the incubation Londonelva
. . ' initi i DOC 0.018 38.5 0.011-0.003 65-260
Bayelva is fed by glacier melt, presented as a percentage of initial concentrations (c). SL
snow melt, rainfall, and ground
ice melt. _
Londonelva Ri _ Conclusions
PO Pt | ondonelva River region - . . L . . . . .
R ® located on Blomstrac?(z)ya And * soil leachates contain a lot of DOC, which is highly bioavailable, even 68% (Londonelva) and 87% (Bayelva) can be susceptible to biodegradation,
characterized by a small (0.7 * contribution of the most labile DOC fraction is small and ranges from 13% in the Bayelva region to 25% in the Londonelva catchment, but it
km?2) de-glacierised catchment remineralizes quickly - within days or weeks, while the semi-labile DOC, whose half-life is measured in months, is much more abundant,
area, which is almost entirely e there are significant differences in the contribution of particular DOC fractions between stations, which can result from the different composition
underlain by carbonate rocks and provenience of organic matter as well as different times of their exposure prior to sampling,
(karst). Londonelva is fed by , , L , , . . o G
: * higher DOC losses, compared to previous studies, indicate that incubation experiments should take into account the significant contribution of
snow melt, rainfall, and ground o o . _ _ , T
‘ e R d e melt semi-labile DOC, whose half-life is measured in months, therefore too short experiments may underestimate the bioavailability of DOC.
Fig. 1. Map of the study area with photos from sampling stations: 1 - Bayelva River, 2 - « determined remineralization rate constants for both the labile and semi-labile fractions of DOC may be directly applicable in biogeochemical
Londonelva River and C — control (surface seawater). : : :
models used in the Spitsbergen region.
Data interpretation . Elgh Ia-b||h|ty of.ter;]es]’i.rlaldDOg m;zlmate; gcl)at |t|s supp!y to thle.ffj.ords water cﬂ:rnn -has.thehpotentlall to play an essential role in sustaining the
. . — . . . L. . . acterial loop in the fjord and, throu release, in amplifying ocean acidification in the coastal zone.
To quantify the DOC remineralization during the experiment, the first-order kinetics was applied, which assumes P J & 2 PITYING
that the DOC concentration changes over time depending on the initial DOC concentration (time t=0) and the k.
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