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The importance of seabirds in Arctic

conditions on land: very harsh, deficiency of nutrients

inhabiting two environments P transport ofi organic matter from sea to land
feaces deposition » guano decay » ecosystem enrichment

nutrient components depending on the birds diet

plankton-eaters and fish-eatres » different impact on tundra ecosystem

Stempniewicz L., Bfachowiak-Samotyk K., Westawski J.M. 2007. Impact of climate
change on zooplankton communities, seabird populations and arctic terrestrial
ecosystem — A scenario. Deep Sea Research Part 1154: 2934-2945




Comparison of plankton-eating and seabird colonies:
= guano deposition
Impact on:
= physicochemical properties of soil

= tundra vegetation structure
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Study area

Hornsund, Spitsbergen
Two different seabird colonies:

PLANKTON-EATING (P) EISH-EATING (F)
little auks (Alle alle) Brinich’s guilemots  black-legged kittiwakes

(Uria lomvia) (Rissa trigactyla)

Ariekammen Gnalberget




Methods

2 proper transects + 2 control transects
Each contains:
5 10-12 sample plots (160x160 cm)

5 10-12 plastic sheets (150x150 cm)

Plankten-eaters (P) + contrel (Pc)




Collecting data
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Physicochemical properties of soil:
N, P, K content, conductivity,

pH, dry mass

(3 soil samples per square)

Plant species’ cover [%]

Biomass of plants
(5 samples [20%20 cm] per square)




Guano deposition
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Results N _ _
Guano deposition — correlation with

soll physicochemical parameters

#I  Pplankton-eaters (P)

Spearman’s coefficient, p <0,05

2
=
=
©
§
P Pc [= e 2
8
S
+
+ = ~
NH4 é 0,61 ns ns ns %
) S _ o1 02 03 04 05 06 07 08
NO3 < 064 0,67 0j69 b guano dry mass [g-m-2-day]
<)
K+ o ns ns 0) )7 ns 4000~
‘; 2 Fish-eaters (F)
o (S
PO,* 2, ns ns 0,98 | -0,82 2 3000
§
S <_ 2000}
conductivity | 985 | s | 0,75 | 0,89 S
[mS:-cm™] =
<! 10001
pH 071 | n | -066| ns 3
g O
soil dry Mass ns ns 0.87 ns 03 04 05 06 07 08 09
[20] ’ guano dry mass [g-m-2-day]




Results
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Physicochemical parameters of soll

— sample plots ordination

pH f conducthlty Near both seabird colonies
‘ (P and F) vs. controls (...):

= higher nutrient content

and lower pH
dry mass P

= higher variability of soll
parameters

Plankton-eaters’ (PP)
vs. Fish-eaters’ (F) colonies:

= different soil properties

B P Plankton-eaters
[1 Pc Control
® F Fish-eaters

O Fc Control
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Results

Soil physicochemical parameters — a comparison

Kruskal-Wallis’ test, post-hoc Dunn’s test (p <0,05)
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Results

=)
o

-1.0

Ine v

| conductivity

Gradient of soil physicochemical parameters
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Results . R
Vegetation classification (rwinspan)

44 sample plots (both colony transects + controls)

/ Cerastium arcticum
29 15 B
= distinguishes transects near
both seabird colonies (P and F)
= distinguishes plankton-eaters (P)
26 10
/\ /\ / Cochlearia groenlandica

= distinguishes fish-eaters (F)
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Results
Plant species composition — sample plots ordination

analysis | variability [%] [ MonteCarlo [F] p

5| DCA |
| " Higher heterogeneity of vegetation
: a Ditrichum sp. ) : P =
3 Saxifraga oppositifolia near both seabird colonies (P and F)
| Salix polaris vs. controls
Saxifraga caespitosa (similarly to soil samples ordination)
Cerastium arcticum
~4 Pohlia sp.
I G
1 Prasiola crispa
: A A
" Cochlearia grenlandica
Saf Poa alpina

B Plankton-eaters (P) CCA 20,7 2,58 0,028
[] Control (Pc) RDA ns

| @® Fish-eaters (F) CCA 39 5,25 0,034
O Control (Fc) RDA ns




Results . :
Vegetation biomass
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Summary.

Vicinity of seabird colonies:

= higher guano deposition

= higher soil ion’s content: NO;-, NH,*, PO,3-, K* and lower pH

= gradual decrease of soil nutrient contents along the colony-sea axis
= higher heterogeneity of tundra plant communities

= Cerastium arcticum discriminating ornithogenic tundra plant communities

= higher biomass of plants




Summary.

Fish-eaters’ colony:
= higher guano deposition
= higher content of phosphates

= dominance of Cochlearia groenlandica

Plankton-eaters’ colony:
= higher biomass of vascular plants, particularly grasses

o dominance of Cerastium arcticum




Thank you
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