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POLAND

Arctic marine ecosystem

• Nutrient rich

• Highly productive

• Perfect feeding grounds for seabirds

Photo: Piotr Bałazy
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Photo: Dorota Kidawa Photo: Piotr Bałazy

Huge seabird colonies at the coasts – transport marine-produced organic matter to land

Clear ornithogenic effect on land

Guano deposition

Soil rich in nutrients

Lush vegetation
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Zmudczyńska-Skarbek et al. (2015)

• Some ornithogenic nutrients left

• Remaining nutrients return

to the sea

• leaching, runoff,

volatilization >> precipitation

• direct guano deposition

δ15N (‰)

SEABIRD COLONYCONTROL

Elevated δ15N in seabird-influenced organisms

due to isotopic fractionation

o with progression through the food web

o after ammonia volatilization

Ornithogenic nutrients not used up on land

Photo: Piotr Bałazy

What happens next?

ENRICHMENT?

• Sea water nutrient content

• Planktonic producers / consumers

• Benthic producers / consumers

COMPOSITION
CHANGE?

? ??

Nutrients return to sea
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Project scope

Svalbard

Bjørnøya
/Bear Island

Effects of Colonial Seabirds on Arctic coastal communities
/ ECOS

Project scope

Effects of Colonial Seabirds on Arctic coastal communities
/ ECOS

• Resources for marine producers

NO3
–, NO2

–, and PO4
3–

• Contribution of ornithogenic

nutrients (δ15N)

– suspended POM

– sedimentary POM

– benthic food web

• Species composition of

– planktonic protists

– zooplankton

– benthic communities

No changes

Data not 
ready yet
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Species composition

Non-metric MDS

Standardise Samples by Total

Transform: Square root

Resemblance: S17 Bray-Curtis similarity

Seabird

Control

• Significantly differs between

SEABIRD and CONTROL areas

• Significantly modified

by DISTANCE

from the shore/birdcliff

PERMANOVA

Pseudo-F P(Perm)

Area 1.83 0.028

Distance 1.88 0.005

Area*Distance 2.21 0.001

PLANKTONIC PROTISTS 

3D Stress: 0,173
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Species composition
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2D Stress: 0,16

Non-metric MDS

Standardise Samples by Total

Transform: Square root

Resemblance: S17 Bray-Curtis similarity

Seabird

Control

ZOOPLANKTON

• Significantly differs between

SEABIRD and CONTROL areas

• Not differentiated

by DISTANCE

from the shore/birdcliff

PERMANOVA

Pseudo-F P(Perm)

Area 1.90 0.041

Distance 0.44 0.991
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Bjørnøya

Photo: Dorota Kidawa

Thank

you

… To be continued 
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