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Introduction

Common Scoters Melanitta nigra, Long-tailed
Ducks Clangula hyemalis, and Common Eiders
Somateria mollissima are sea duck species re-
gularly found in the Baltic Sea especially during
wintering periodsi. Their small-scale distribution is
typically dependent on mussel abundance, alt-
hough inter- and intra-annual differences in their
distribution occur that are not directly linked to

mussel abundancel.
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Aims

The aim of this study was to examine the small-
scale distribution of three species of sea ducks In
relation to environmental and anthropogenic fac-
tors (water depth?, sediment type4 ship traffics,
and presence of wind turbines3) potentially affec-
ting their occurrence across space and time. Duck
distribution data came from monthly aerial surveys
In 2024 of the planned Kriegers Flak North and South

offshore wind farmss.
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Methods

A generalized additive model (GAM) with a nega-
tive binominal distribution was fitted for each spe-
cies to assess the influence of different parameters
on species occurrence. The data got aggregated
onto a spatial grid of 600 x 600 m to avoid multiple
counts at the same locations from different months
and to ensure equal spatial weighting in the model.
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Overall, the distance to the closest offshore windfarm and to the closest ship had a significant influence on the distribution of all three analysed
species, showing linear effects on the Common Scoters and Long-tailed Ducks, whereas the water depth showed no significant effect on the Long-tailed Ducks. The
sediment type had no significant influence on the distribution of ducks. However, noticeable tendencies for presence or absence on specific substrate types can be found.

Common Scoter Melanitta nigra

The distribution of Common Scoters in the study area was signifi-
cantly affected by the water depth and the distance to the closest

ship. These parameters show non-linear ef-
fects, whereas the distance to the closest
offshore wind farm indicates a significant,
closeto linear effect. The sediment type see-
med to have no influence on the distribution
Common Scoters.
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Long-tailed Duck clangula hyemalis

The distribution of Long-tailed Ducks was significantly affected by
the distance to the closest offshore windfarm and the distance to

the closest ship, which showed a linear effect.

The water depth had no significant influen- [

ce on the distribution, nor had the sediment
type. Although, there is a slightly positive
trend visible for the mixed sediment.
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Common Eider somateria mollissima

The distribution of Common Eiders was significantly affected by
the water depth, the distance to the closest offshore windfarm and

the distance to the closest ship, none of the-
se parameters showed a linear effect. The
substrate seemed to have no influence on
the distribution of Common Eiders, although
there Is a negative trend in the distribution
visible for rock and boulders in the sediment.
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Table of the tested parameters and their impact on the distribution of Common Scoters

Parameter Estimate
(Intercept) 3.406
Coarse-grained
sediment -0.807
Mixed sediment -0.028
Smooth term EDF
s(depth, k = 14) 6.176
s(distOWF_km, k = 7) 1.002
s(distAlS_km, k = 8) 3.128

Std. Error

0.101
0.685

0.210

Ref.df

7633
1.005

3.800

Lower CI
(95%)

3.208
-2.149
-0.439
Chi.sq/F
48.358
12.136

28.009

é‘;‘;jr Cl P-Value
3.604 > 0.001
0.535 0.239
0.384 0.896
P-Value
O
> 0.001
> 0.001

Table of the tested parameters and their impact on the distribution of Long-tailed Ducks.

Parameter Estimate
(Intercept) 1811
Muddy Sand -0.961
Sand -0.294
Cormmgrned o
Mixed sediment 1187
Rock & boulders -0.382
Smooth term EDF
s(depth, k = 13) 2167
s(distOWF _km, k = 6) 2837
s(distAlS_km, k = 3) 1000

Std. Error

0.630

1039
0.637

0.764
0.655
0.997

Ref.df

2813

3442
1000

Lower ClI
(95%)

0.577
-2008
-1542
-2222
-0.097
-23360
Chi.sq/F

4750

20349
11418

(L;ggjr cl P-Value
3045 0.004
1077 0.355
0.954 0.644
0772 0.343
2472 0.0/0
1571 0.701

P-Value
0.142

> 0.001
> 0.001

Table of the tested parameters and their impact on the distribution of Common Eiders.

Parameter Estimate
(Intercept) 2512
Sandy Mud 0.714
Muddy Sand -0.627
Sand 0.045
Coarse-grained sedi- 0662
ment
Mixed sediment -0.010
Rock & boulders -1399
Smooth term EDF
s(depth, k = 16) 7881
s(distOWF_km, k = 7) 4005
s(distAIS_km, k = 4) 2697

2 General Bathymetric Chart of the Oceans (GEBCO) (2025) The GEBCO_2025 Grid. https.//www.gebco.net/data-products-gridded-bathymetry-data/gebco2025-grid. Sourced 07.08.2025 11:53 AM.
3 BioConsult SH & WSP (2024) Kriegers Flak II: Offshore surveys of birds, bats and marine mammals for offshore wind farm in Danish waters. Technical Report Birds. Husum (DEU), S. 428.
4 European Marine Observation and Data Network (EMODnet) (2025) https.//emodnet.ec.europa.eu/en. Sourced 13.08.2025 16:12 PM.

Std. Error

0.302
0.736
0.390
0.315
0.427
0.336
0.818

Ref.df

9645
4788

2927

Lower CI
(95%)

1019
-0.729
-1302
-0.574
-1500
-0.668
-3003
Chi.sq/F
46501
16036
109804

é@t}jr cl P-Value
3104 > 0.001
2168 0.332
0.138 0.108
0.663 0.888
0.175 0.121
0.649 0.977
0.205 0.0873
P-Value
> 0.001
0.004
0.001





