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HYPOTHESIS:

Warming will induce maturing of high latitude fjords in terms 
of organic matter biological mineralization and burial in 
sediments.

Mature ecosystems sequester little organic carbon (Corg) in 
sediments as the complex and effective food webs consume 
most of available organic matter within the water column and 
sediment, in contrast to young systems, where large 
proportion of Corg is buried in deeper sediment layers
(e.g. Odum 1969).



AIMS/SCIENTIFIC QUESTIONS:

• Do sedimentary Corg pool and sources, accumulation rate 
in sediments differ between the fjords?

• Do the differences in sedimentary Corg characteristics 
(benthic food quantity and quality) effect the 
macrobenthic communities (composition, diversity, 
standing stocks, carbon demand)?

• Is the carbon burial lower in a warmer fjord?
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Figure 1. Kongsfjord (left picture) and Hornsund (right picture) with marked sampling 2 

stations. 3 

SAMPLING STATIONS
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Figure 2. The mean concentration (and standard deviation) of Corg (mg·g-1) and Ntot 3 

(mg·g-1), stable isotopes: δ
13

C (‰) and δ
15

N (‰) and Corg/Ntot ratio in suspended particulate 4 

matter (SPM) (upper figure) and sediments samples (lower figure) from Kongsfjord (black 5 

dots) and Hornsund (grey dots). 6 

SPM and sediments



Sedimentary OM sources

END-MEMBERS METOD

KGF - 20-40% Corg – terrestrial origin

HSD - 50-70% Corg - terrestrial origin
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Figure 3. The graphs showing δ
15

N (‰) and δ
13

C (‰) in Suspended Particulate Matter 3 

(SMP) (upper graph) and in sediments (lower graph) in comparison to δ
15

N (‰) and δ
13

C (‰) 4 

characteristic for marine organic matter (darker square) and terrestrial organic matter (brighter 5 

square) reported by literature. 6 

Hornsund Kongsfjord
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Figure 4. Mean values (± SD) of δ13C (‰) and δ15N (‰) on raw data (left side graph) in potential 3 

organic matter sources (tundra vegetation from bird colony and tundra vegetation (green color), 4 

river sediment (violet color), soils from bird colony and soils without vegetation (brown color), 5 

SPM (grey color), macroalgal detritus (black color), macroalgae (yellow color) and in the bulk 6 

sediment samples (Kongsfjord – blue dots, Hornsund - red dots). Right side graph presents mean 7 

values of δ13C (‰) and δ15N (‰) of sediment samples and fours sources considered for the 8 

mixing model corrected for enrichment factors (TEFs). 9 

Sedimentary OM sources
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Figure 6. Boxplots of the relative contributions of the most likely organic matter sources 2 

(Tundra, POM, Marine detritus, Macroalgae) to the bulk sediment suspended organic matter 3 

pool compared to the two fjords. The grey and light grey are the 95% and 75% credibility 4 

intervals, respectively, the black is a median. 5 

Sedimentary OM sources

BAYESIAN METHOD
MIXSIAR modelling

tundra
HRS (18-33%) >KGF (1-
20%)

macroalgal detritus
KGF (15-87 %) >HRS
(15-61 %)
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Fig. 7. Density [ind. 0.1 m
-2

], number of species per sample, average individual biomass [mg], 3 

biomass [g w.w. 0.1 m
-2

], carbon demand [g Corg m
-2

 y
-1

] in macrofauna in Hornsund (H) and 4 

Kongsfjorden (K).  Carbon demand is presented for the whole macrofaunal community (with 5 

percentages of major taxonomic groups) and for Annelida (with percentages of polychaete 6 

families). Mean values ±0.95 CI are presented. 7 

Macrozoobenthos – diversity, standing stocks
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Fig. 8. Left: PCO ordination of  Bray-Curtis similarities of square-root transformed species 3 

biomass in samples. Symbols indicate fjords and stations. Right: Percentages of functional 4 

groups (defined by feeding and mobility (m-mobile, dm- discretely mobile, sed – sedentary) 5 

groups) in the total biomass in the two fjords (Hornsund, Kongsfjord). 6 

Macrozoobenthos - composition
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Fig. 7. Density [ind. 0.1 m
-2

], number of species per sample, average individual biomass [mg], 3 

biomass [g w.w. 0.1 m
-2

], carbon demand [g Corg m
-2

 y
-1

] in macrofauna in Hornsund (H) and 4 

Kongsfjorden (K).  Carbon demand is presented for the whole macrofaunal community (with 5 

percentages of major taxonomic groups) and for Annelida (with percentages of polychaete 6 

families). Mean values ±0.95 CI are presented. 7 

Macrozoobenthos – carbon demand
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Figure 5. The activity concentration of total    Pb (Bq kg
-1

) in sediments of Kongsfjord (left 2 

profiles) and Hornsund (right profiles). The   Pbsupp. is given at the profiles and marked by 3 

dashed line (upper  graphs). At the lower graphs show the mean Corg accumulation rate 4 

versus sediment layer deposition year for Kogsfjord (left graph) and Hornsund (right graph). 5 
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Station LAR  

(cm year
-1

) 

MAR  

(kg m
-2 

year
-1

) 

H G1 0.24±0.02 2.9±0.6 

H G2 0.23±0.02 3.3±0.6 

H G3 0.22±0.03 2.9±0.6 

K G1 0.38±0.04 5.4±0.5 

K G2 0.41±0.05 6.3±0.6 

K G3 0.40±0.06 6.1±0.6 

Sediment and Corg accumulation rate



Organic Carbon Burial

Organic carbon burial in deeper sediments (<20cm depth):
(MAR * Corg in 20-22cm)

Kongsfjord - 15.4 to 15.9 g m-2 y-1

Hornsund - 35.5 to 38.6 g m-2 y-1

% of Corg reaching the bottom buried in the deeper layers

Kongsfjord 45-53%
Hornsund 84-92% 

warming of the high latitude fjordic environments may induce 
maturing of the sea bottom systems, in terms of development of 
stable, biologically accommodated benthic communities more 
efficiently mineralizing organic matter and consequent lower 
sequestration of organic matter in deeper sediments.


