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Combined effects of eutrophication, fishery and species introductions in a temperate coastal ecosystem:

Modelling changes in the Archipelago Sea food web 2000-2016 ._'
= Riikka Puntila-Dodd, Peltonen H, Heikinheimo, O, Riitakorpi, J, Muller-Karulis, B, Niiranen, S, Tomczak, M, Uusitalo L R;,P,"Eé‘-‘nou »
P
rilkkka.puntila-dodd @syke.f; oy

Introduction Results

Overall changes in the system

The Archipelago Sea is a diverse coastal ecosystem
where a fragmented landscape results in high abiotic
and biotic diversity

 Changes in abiotic factors: Temperatures have increased, especially in the spring -

Finland

* Changes in fishing effort: Gear types have changed, and overall effort decreased, which appear to

* The region also provides a variety of ecosystem services increase the fish biomass towards year 2016

(e.g., hunting and fishing, tourism, nursery habitats) | e Changes in top predator biomasses

while it is greatly impacted by humans via nutrient Sheden
loads from a variety of sources, construction activities, : * Increases in seals and cormorants
and fishing * Decline in benthivorous birds

* In addition, several non-indigenous species (NIS) have * Non-indigenous species (NIS) biomass has increased during the model period
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Figure 1. Food web represented by the Archipelago Sea model
* To understand the complex system and its drivers better, we modelled how the Archipelago Sea food A " >
. - . . O ® @
web has changed both in terms of structure and functioning under the years 2000 to 2016 using w0 o /
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 The invasive species present in the area were introduced during the modelling period using the 2000 2008 2016 2000 2008 2016 2000 2008 2016 2000 2008 2016
: Time Time Time
Time

approach described by Langseth et al. (2012)

* The cormorant biomass was forced since its controlled by factors outside the model Figure 3. Model fits (solid line) and calibration data (points) for different taxa. Pale blue colour indicates parameter range percentiles (5 and 95)
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Table 1. Ecopath and Ecosim parameters of the model .
P g 8  Redundancy declines ‘
N * Environmental forcings include primary production, nitrogen fixation and temperature (spring and - * The redundancy can be described as an index of the resilience of the system (Heymans et al. 2007). -
summer), harvesting is described by seven fleets, including recreational fishing and hunting i According to Heymans (Heymans 2004) internal overhead can be used as a measure of redundancy
and resilience - > Redundancy declines towards 2016 ;
Forcings Fishing effort . ’ ) , ) )
s * Finn’s cycling index decreases
- ! : . : :
:  The Finn’s cycling index (Finn 1976) represents the proportion of total system throughput (TST) that
is recycled back to the system. The lower the FCl value is, the longer it takes for the system to
: : recover, especially in a degraded situation (Vasconcellos et al. 1997, Shannon et al. 2009) -> .
- : Declining FCl indicates degradation towards 2016
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The results highlight the variability of the system and challenges to identify impacts of cumulative
pressures in a coastal system but also point to changing system during the last few years of the
analysed time span
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Figure 2. Environmental forcings and fishing effort used in the model simulations
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