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• Seasonal changes in sediment characteristics alter sediment erodibility 
- Sediment is more prone to erosion and erosion rate is higher during colder periods 
- The two first components in PCA accounted 64.1 % of the total variability. This indicates 

that differences in sediment characteristics between months were explained mostly by 
the relationship between geochemical and physical sediment characteristics, but 
biological sediment characteristics were also important  

• Oxygen conditions at the study site were good and pore water nutrient concentrations were 
low. It is therefore possible that the reduced anoxic layers deeper in the sediment were not 
eroded releasing ammonium or phosphate from the sediments. In addition, strong nitrite-
nitrate fluxes in April may result from an accumulation of the nitrite-nitrate during winter 
whereas in October, it may be a result of a fast mineralization of degrading organic matter 

• Understanding seasonal variations in resuspension potential and its controlling drivers are 
central for better understanding of coastal nutrient cycling

Sampling

The EROMES-device

Data processing

 Coastal areas maintain many ecosystem 
functions and processes that have a 
significant role in nutrient retention and 
cycling. Nutrients are buried into the 
sediments, but physical and biological 
disturbances on the sediment surface may 
lead to nutrient release from pore water and 
sediment particles. 

	 In coastal areas, waves and currents 
create shear stress onto the sediment 
surface and initiate sediment erosion and 
resuspension, if the erosion threshold (𝛕c) is 
exceeded. In resuspension events, nutrients 
from sediment are released into the water 
column and thus become available to 
primary producers. 


	 Resuspension potential measures and 
associated nutrient fluxes were measured 
every two months from a study site (3.4 m 
depth) in Hanko archipelago from April to 
December 2015 using a core-based erosion 
device (EROMES). Macrofauna and sediment 
characteristics were quantified and analysed 
after the experiments. Two resuspension 
potential measures were determined from the 
experiments: erosion threshold (𝛕c; N m‾²) 
and erosion constant (change in erosion rate 
with increasing shear stress, me; g N‾¹ s‾¹). All 
statistical analyses were performed in 
PRIMER 7 with the PERMANOVA + add-on 
program package. 

The study was funded by Walter and Andrée de Nottbeck Foundation, Academy of Finland and BONUS-project COCOA

RESULTS 

Objectives 
• Identify the temporal variation of the key sediment characteristics controlling erodibility 
• Quantify seasonal variability of nutrient fluxes associated with sediment resuspension
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INTRODUCTION 

METHODS

	 Resuspension potential measures varied 
significantly with the seasonal cycle (n = 17, 
p < 0.01). Erosion thresholds (𝛕c) were found 
to be highest during the warm period and 
decreasing during the colder periods in 
spring and winter. In contrast, the erosion 
constant (me) was lowest during the warm 
period and highest in the winter (Fig. 1).


Figure 4. Nutrient fluxes associated with sediment 
resuspension along the seasonal cycle (n = 17)
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Figure 1. Seasonal variability in resuspension potential 
measures (n = 17)
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	 Variation in sediment characteristics 
between months is described with principal 
component analysis (PCA) (Fig. 2) and a 
correlation matrix (Table 1).

Figure 2. PCA of the sediment characteristics (transformed 
and normalised) for the study site in April-December

Variable Erosion 
threshold

Erosion 
constant

Median grain size (μm)   0.1 - 0.1
Dry bulk density (g cm¯³)   0.5 - 0.5
Water content (%) - 0.5   0.5
Organic content (%)   0.1 - 0.1
Chl a (μg g¯¹) - 0.4   0.2
Phaopigment (μg g¯¹) - 0.3   0.1
Species richness - 0.6   0.7
Abundance (ind core ¯¹) - 0.4   0.5
Macrofaunal biomass (g) - 0.1   0.2

Table 1. Correlation matrix of resuspension potential measures 
and sediment characteristics

Figure 3 a, b and c. Nutrient 
concentrations in pore water 
(0-5 cm depth) of the study 
site in April-December
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	 Biogeochemical sediment properties 
define sediment erodibility and thus sediment 
tendency to resuspend. Although sediment 
erodibility is predicted to be significantly 
associated with seasonal changes in benthic 
primary and secondary production, there is 
only limited knowledge of how sediment 
erodibility changes along the seasonal cycle. 


	 Nutrient fluxes associated with sediment 
resuspension had a large variation (Fig. 4). 
Highest negative nitrite-nitrate fluxes were 
found during the summer and highest 
positive fluxes were found during colder 
periods. Ammonium and phosphate fluxes 
were generally low.


Conclusions

	 Nutrient concentrations in pore water (0-5 
cm depth) were generally low (Fig. 3 a, b and 
c). Highest nitrite-nitrate concentrations were 
found in December, whereas highest 
ammonium and phosphate concentrations 
were found in October and December. 
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