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Harmonizing Marine Data: EMODnet 
Geology, Seabed Substrate Work and 
the Related National Project MERTINET
Authors: Kihlman, S., Kaskela, A.M., Kotilainen, A.T., 
Wasiljeff, J., Karvinen, V., & Seppälä, J.
Organizations: Geological survey of Finland GTK, Finnish 
Environment Institute SYKE

 EMODnet Geology provides harmonized marine 
geological data across Europe and Caribbean 
seas for diverse needs of the societies

 Multiscale seabed-substrate maps and 
complementary datasets provide essential 
environmental insight

 MERTINET strengthens Finland’s marine data 
coordination and flow of marine data 



A WEB-BASED TOOL FOR THE EFFECTIVE INTEGRATION 
OF ECOSYSTEM FUNCTIONING INTO MARINE 
CONSERVATION AND SPATIAL PLANNING
Marie C. Nordström1, F.R. Barboza2, A. 
Kaasik2, M. Fetissov2, J. Kotta2

1Department of Env. Sciences, University of Helsinki 
2Estonian Institute of Marine Research, University of Tartu

 Spatial analysis of biological 
communities and energy 
fluxes, aiding in assessments 
of how cumulative impacts 
and shifts in biodiversity 
translate into ecosystem 
functioning



Analysing Finnish Glider Data 
with unsupervised Machine 
Learning Algorithms
Kimmo Tikka, Ivia Closset, Laura Tuomi
Finnish Meteorological Institute

With increasing amount measured profiles we tried to answer a 
question: 
"How do we identify (dis-)similar profiles of glider data?"
For this, we applied unsupervised learning methods to the glider 
data. 

We may use our results to:

1) Quality check (glider) profiles data,
2) Find anomalies using several parameters,
3) Recognize dynamical changes in the ocean,
4) Evaluate ocean models,
5) Automate glider piloting and
6) Optimize data transmission



Comparing methods of  
phytoplankton 
quantification
Vanharanta M.1, Kraft K.1, Impiö M.2, Seppälä J.1, Haraguchi L.1

1Research Infrastructure, Finnish Environment Institute
2Quality of Information, Finnish Environment Institute

We compare cell counts, particle size 
distributions, and biovolume estimates 
obtained using light microscopy, pulse-
shape recording flow cytometry, and 
imaging flow cytometry.



Life in the Fast Lane: challenges and solutions in 
automated phytoplankton analysis in the Baltic Sea

Kraft K.¹, Haraguchi L.¹, Suikkanen S.¹, Seppälä J.¹, Hällfors H¹, 
Eerola T.², Kareinen J.², Immonen V.², Lensu L.², Kälviäinen H.²³
¹Finnish Environment Institute; ²Lappeenranta Lahti University of 
Technology; ³Brno University of Technology 

 Automated flow and imaging flow cytometry instruments enable the 
collection of novel high-frequency phytoplankton information

 Several issues persist, hampering the steps towards operational use 
of automated plankton observations and automated recognition

 Open set classification opens the venue for the detection of taxa 
unprecedented in the training set (e.g., different seasons/locations)

 Detection of anomalies enables going beyond taxa (e.g., detection of 
the presence of parasites)

 Pre-training with large amounts of unlabeled data is beneficial for 
small classes

 Development  of multi-modal classification methods allows 
classification of auxiliary data (e.g., pulse shape profiles without 
images)

 Efforts for harmonized labeling and to minimize label uncertainty are 
an important foundation for developing automated recognition



Locally Significant 
Marine Underwater 
Nature Areas (PEMMA)
Finnish Environment Institute
Parks & Wildlife Finland
 Identifies locally significant marine 

underwater nature areas 
 Areas are expert revised and all final 

selections are based on existing data
 Done in strong cooperation with local 

stakeholders
 End product easy to use in spatial planning 

and environmental management
 Can be replicated in other areas where 

species and habitat data are available



Muddy bedforms and Sediment 
Dynamics in the Lapuanjoki 
Estuary in the Baltic Sea
Meri Sahiluoto, Aarno Kotilainen, Marine Poizat
Geological Survey of Finland

 Elongated muddy dune-like formations 
were revealed in the Lapuanjoki estuary 
during multibeam surveys

 Preliminary analyses show trends 
consistent with the bathymetry

 Further work requires detailed information 
on sediment transport

 The Interreg Aurora–funded HIDDEN 
project will continue this research using a 
benthic lander



Effects of a novel invasive predator on 
invertebrate community across decades

Lars Pelikan¹, Amy E. Fowler², Eino Nousiainen¹, Niklas Kjell 
Ratajczak¹, Veijo Jormalainen¹
¹University of Turku, Department of Biology, Vesilinnantie 5, FI-20014 Turku, Finland
²George Mason University, Environmental Science & Policy Department, 4400 University Drive, Fairfax, VA 
22030, USA

 The invasive crab Rhithropanopeus harrisii, 
a novel predator, is increasing its 
distribution range in the Archipelago Sea

 Many native littoral invertebrate species 
decrease in abundance following the 
invasion

 Community composition shifts from grazer 
dominated towards deposit feeder 
dominated communities



Temporal changes in total cyanobacteria 
biomass in the Northern Baltic Sea during 
July—August 1991—2023
Rousi H., Fält-Nardmann J., Marjamäki B., Niemelä P., 
Hänninen J.
University of Turku, Department of Biodiversity Sciences

 Samples collected1—3 times a month
 Total cyanobacteria biomass increased
 Biomass change correlated with climatic 

variables
 Strong response to winter NAO
 Also a response to SST, phosphate and 

wind speed



Linking phytoplankton traits and 
air-sea carbon exchange
A.M. Lewandowska, P. Hedberg, C. Uth, M. Brunberg, 
N-X. Geilfus

Tvärminne Zoological Station, University of Helsinki

 Spring diatom bloom accumulates nearly 
double amount of carbon compared to 
cyanobacteria bloom

 Methane emissions contribute < 0.5% to the 
total carbon flux, even under most extreme 
warming scenario with the highest 
cyanobacteria dominance



Integrating Molecular and Physiological 
Approaches for Climate-change Tolerance in 
Seagrass
Sarah Rühmkorff, Giannina Hattich, Christian Pansch
Åbo Akademi University

 Microclimates shape thermal 
performance of seagrass

 Seagrass interaction with bivalves can 
influence seagrass thermal performance 

 Non structural carbohydrates in seagrass 
below and aboveground biomass can 
help to predict seagrass performance

 Investigation of thermal performance of 
seagrass is important to determine 
seagrass ability to tolerate changing 
temperatures in future



Geodiversity of the Åland Seafloor: 
Geological Mapping for Biodiversea LIFE IP

Virtanen, S., Jokinen, S., Kaskela, A., Sahiluoto, M., Sainio, A. and Sanila, N.
Geological Survey of Finland

 The aim of the project is to strengthen the 
ecological state of the Baltic Sea

 Fieldwork in the four study areas 
combined seismo-acoustic methods and 
surface sediment sampling

 Geological mapping revealed a diverse 
and active seabed, with contrasting hard 
and soft substrates that can support a 
wide range of seafloor habitats



Temperate marine macrophytes 
are highly variable sources of 
Volatile Organic Compounds

Max Gräfnings, Yuanyuan Luo, Jian Zhao, Kirsten Fossum, Frans 
Graeffe, Lu Lei, Jurgita Ovadnevaite, Mikael Ehn, Camilla Gustafsson

 VOCs affect several chemical processes in the 
atmosphere that have profound climate impacts.

 Coastal VOC emissions are poorly constrained.

 Our results show that marine macrophytes emit 
diverse and atmospherically relevant VOC-profiles.  

Tvärminne Zoological Station, University of Helsinki,
University of Galway



Grazers’ demise? Effects of the Invasive Crab, 

Rhithropanopeus harrisii, on Rocky Littoral 

Communities in the Northern Baltic

Eino Nousiainen, Nellie Paavola, Niklas Ratajczak, Heini 
Ukkonen, Lars Pelikan, Amy Fowler, Veijo Jormalainen

Department of Biology, University of Turku

 Spatially large-scale, quantitative study of the effects of 
the invasion of R. harrisii and its duration to epifaunal 
communities.

 Clear and fast changes to communities and species 
abundances in response to the invasion.

 No signs of community recovery with prolonged 
coexistence with the crab.

 Possible cascading effects to producer communities.



Variations in benthic macrofauna along an 
exposure gradient in the Baltic Sea

Emma Holmback1,2, Marie C. Nordström1, Anna Villnäs3, Camilla 
Gustafsson3, Jenna Hölttä3, Leena Virta3, Tiina Salo1,2.
1Faculty of Biological and Environmental Sciences, University of Helsinki. 
2Environmental and Marine Biology, Åbo Akademi University. 3Tvärminne 
Zoological Station, University of Helsinki.

 Water movement is known as a factor with potential to impact 
settlement of both fauna and vegetation, especially on 
intermediate scales

 AIM – explore how biodiversity in benthic macrofaunal 
communities is connected to exposure

 Infauna and epifauna from eight vegetated sites (n=5) along an 
exposure gradient 



How Phytoplankton 
community shape 
Carbon Flux in the 
Baltic Sea
Josephin Lemke1,2, Kristian Spilling1

1Finnish Environment Institute
2 Tvärminne Zoological Station University of Helsinki

Finding: Community shifts affect particle 
packaging and sinking speed.

Implication: Post-bloom communities enhance 
carbon export efficiency.



Moving beyond traditional Blue Carbon 
approaches to understand links between 
coastal biodiversity and climate feedback
Alf Norkko & the www.coastclim.org collegium
University of Helsinki & Stockholm University

 We integrate marine ecology, 
biogeochemistry, and atmospheric 
science to understand the role of 
healthy vs. degraded coastal habitats​ 
for climate

 Super-site approach; co-location of 
long-term monitoring, developing infra 
and field & lab studies at Tvärminne

http://www.coastclim.org/


Ferry-induced 
waves in the 
Archipelago Sea
Authors: Josten Mariah1, Forsblom Louise2,  Kankare Ville1,     
Alho Petteri1

Institutions: 1University of Turku, 2Finnish Environment Institute

Research questions
1. How far from the fairway are ferry-

induced waves detectable?  
2. Which factors most strongly influence 

ferry-induced wave amplitude?



Coastal environmental 
data – scattered and lost ?
Giannina Hattich, Sarah Rühmkorff, Lucinda Kraufvelin, 
Sebastien Lafond, Tesfay Tesfay, Christian Pansch
Åbo Akademi University

 Frequency, intensity, & duration of marine 
heatwaves are increasing  biodiversity impacts

 Thermal stress does not occur uniformly across 
time and space  microclimates 

 Coastal (temperature) data are needed, and are 
frequently collected, yet not centrally available

 CoastSense aims to provide easy and effective 
workflows for the scientific community to store 
and share coastal temperature data across 
Finland and the Baltic Sea

 PROVIDE YOUR INPUT



Drivers of underwater biodiversity for targeting 
mitigation actions in a morphometrically complex 
archipelago
Lauri Kuismanen1,2, Louise Forsblom3, Matias Scheinin2, Christian 
Pansch1

1Åbo Akademi University, 2Turku University of Applies Sciences, 
3Finnish Environment Institute

 Poster: Introduction, project plan, early exploratory 
analyses

 Goal: Environmental drivers of underwater biodiversity
 Goal: Evaluate monitoring adequacy
 Utilising: Velmu & Coastrider data



Responses of brackish-water 
plankton communities to Ocean 
Alkalinity Enhancement using 
mesocosms 
Henna Yliluikki1,2, Nicolas-Xavier Geilfus3 and  Jonna 
Engström-Öst1,3

1Novia University of Applied Sciences
2University of Turku
3Tvärminne Zoological Station

 Ocean alkalinity enhancement (OAE)
 A method to mitigate climate change and 

counteract acidification 

 Eco-physiological responses of plankton 
community to OAE

 Fatty acids of zooplankton and seston



FinmariTech Group
Many Authors
across all FinMARI Institution

 Come and meet us  



FinmariTech Group
Many Authors
across all FinMARI Institution

 Unique scientific expertise of each partner
 Specialized equipment& facilities
 Shared research themes
 Complementary methodoligies



Effects of Abiotic Factors and 
Diversity on the Ecosystem 
Functioning of Plankton 
Communities in the Baltic Sea
Authors: Sum Yi Lai1, Sirpa Lehtinen2, Veera Norros2, and Jarno Vanhatalo1

1. University of Helsinki
2. Finnish Environment Institute Syke

 How do abiotic factors and plankton taxonomic and functional 
diversity influence plankton resource use efficiency (RUE)?

 Cyanobacteria dominance is a key driver of plankton 
productivity

 Need to consider the context-dependency of biodiversity-
ecosystem functioning relationships

RUEpp RUEzp

Taxonomic diversity pp  

Functional diversity pp  

Taxonomic diversity zp 

Functional diversity zp 

Cyanobacteria dominance  



SOFT sediment DRedging Impacts on 
marine carbon sINKs (SOFTDRINK)
Tom Jilbert1, Laura Kaikkonen2, Ville Nenonen1, 
Elina A. Virtanen2

1University of Helsinki, 2Finnish Environment Institute

 Dredging is widespread in Finnish waters: >36,000 recreational 
sites, 42 commercial harbors, and ~20% of sea areas designated for 
wind farms

 Soft marine sediments store large amounts of organic carbon, but 
dredging can release it back to the water column

 SOFTDRINK is a 4-year Research Council of Finland project 
quantifying these dredging impacts on sediment carbon stocks

 WP1: Baseline carbon maps using predictive spatial modelling with 
data from >600 field locations across Finnish sea areas

 WP2: Net carbon loss quantified via biogeochemical analyses, 
incubation experiments, and vessel-mounted real-time CO2 / CH4
monitoring

 WP3: Future risk scenarios combining sea-use planning, state-
transition simulation modelling, and climate change projections



Marine heatwaves in the Archipelago Sea 
Coping mechanisms
Lucinda Kraufvelin, Christian Pansch, Sarah Rühmkorff, Giannina Hattich
Åbo Akademi University

How do Baltic Sea species 
cope with extreme 

temperatures?

Microclimates in the 
Archipelago Sea?



Resolving Wave Dynamics 
in Coastal Archipelagos

Laura Tuomi and Hedi Kanarik
Finnish Meteorological Institute

• FMI is developing coastal wave 
forecasting systems to better support 
safety of the maritime traffic in the coastal 
fairways.

• FINMARI infrastructure is important in 
getting measured data to calibrate and 
validate the forecast system.

• Demonstration of coastal wave forecast 
service available at marine.fmi.fi/aallokko



(Bio)geochemical Dynamics of Seawater-
Aquifer Interactions: Impacts on Coastal 
Sediments and Ecosystem
Ronja Lanndér1, Conny Sjöqvist2, Joonas Virtasalo3, Peter Österholm1

1Department of Geology and Mineralogy, Åbo Akademi University
2Department of Environmental and Marine Biology, Åbo Akademi University
3Geological Survey of Finland, Marine Geology 

 Coastal mixing of groundwater and seawater drives physical and 
biogeochemical changes in sediments and aquifers.

 This project provides and interdisciplinary view of these dynamics along 
the SW Finnish coast.
 How do these interactions shape coastal aquifers?
 How do they influence solute cycling and availability in the 

marine environment?
 What responses occur in benthic and pelagic communities?

Coastal groundwater-seawater mixing zones are important but 
poorly understood biogeochemical hotspots.



Investigating links between ecosystem 
biodiversity and metabolism in shallow 
vegetated sites

Sarvesh P. Mundil1, Tiina Salo1, Camilla Gustafsson2, Karl 
Attard3, Marie C. Nordström1
1Department of Environmental Sciences, University of Helsinki; 2Tvärminne 
Zoological Station, University of Helsinki; 3Nordcee, Department of Biology, 
University of Southern Denmark

 Coastal areas are regions with important 
ecosystem services and functioning, but they 
are facing several anthropogenic threats.

 Understanding the link between ecosystem 
processes and biodiversity helps us better 
understand these threats to these ecosystems

 Hence, this study aims to characterise links 
between ecosystem biodiversity and 
metabolism in shallow vegetated sites



Emilia Heiskanen-Dinsmore1, Norman Göbeler1, Aurora 
Menendez Garcia1, Nicolas-Xavier Geilfus1, Anna Villnäs1, 
Joanna Norkko1, & Alf Norkko1

1Tvärminne Zoological Station, University of Helsinki

 Filamentous macroalgae degradation
 Where does the carbon go?
 Mesocosm experiment
 Temperature linked to degradation rates and 

carbon fluxes (preliminary)

Carbon Dynamics of Degrading
Filamentous Macroalgae in the Warming 
Baltic Sea: Preliminary Insights from 
a Mesocosm Experiment



Evaluating fish farms impact to a-
chlorophyl

• Nea Matinlauri et all.
• In this research campaign we 

evaluated baltic sea fish farms 
impact to waterquality 
parameters such as a-
chlorophyl

• We did not detected change in 
a-chlorophyl near farms, but 
more detailed data analysis 
are needed especially from 
debth.



Ship wakes reduce 
Fucus recruitment
1Petra Saari, 1Dimitrios Kampantais, 2Veijo Jormalainen, 
3Saija Saarni, 3Petteri Alho, 1Christoffer Boström
1Åbo Akademi University, Environmental and Marine Biology
2University of Turku, Department of Biology
3University of Turku, Department of Geography and Geology

• Impacts of ship wakes on reproduction of Fucus 
vesiculosus

• Investment in reproductive structures and gamete 
production were not affected by ship wakes

• Recruitment success was reduced near the fairway
• Impact sites experienced more frequent large 

waves, higher sedimentation rates, and lower light 
levels, which likely explain the reduced recruitment.



Using Satellite Data to Assess Sensitive 
Habitats and the Pressure They Face
Finnish Environment Institute (Syke), Ms Eeva Bruun,  , Dr Jenni Attila , Dr Olli 
Malve , Dr Elina Miettunen  Mr Janne Mäyrä, Mr Mikko Kervinen, Mr Eero Alkio 
, Mr Tomi Heilala
Natural Resources Institute Finland (Luke), Mr Lauri Niskanen, Mr Markus 
Kankainen , Mr Mika Laakkonen, Mr Jari Niukko
Finnish Meteorological Institute (FMI). Dr Aleksi Nummelin , Dr Antti 
Westerlund 

 Satellite data provides efficient monitoring of sensitive marine 
habitats across large areas.

 Fish farming impacts can be detected using EO-based turbidity 
and chlorophyll indicators.

 Marine heatwaves are mapped reliably by combining 
high-resolution Landsat temperatures with daily SLSTR data.

 Small vessel detection from Sentinel-2 offers a new way to 
quantify human pressure on Natura 2000 sites.

 Field data and models support validation, using flow-through 
measurements, lab samples, and the FICOS nutrient model to 
understand changes under varying conditions.



MARINE BIODIVERSITY UNDER 
CLIMATE CHANGE - NATURE-BASED 
SOLUTIONS AND LOCAL CUMULATIVE 
IMPACTS 
Riikka Puntila-Dodd et al. 
Åbo Akademi/Syke
 The marine environment experiences 

multiple, often cumulative pressures
 NBS have potential for alleviation of 

impacts
 Modelling tools have been limited
 Ecosystem modelling provides 

opportunities for evaluating the impacts of 
individual and cumulative pressures

 NBS can be effective in protecting some 
species, but curbing CC is the key



Marine Research 
Laboratory
Anne-Mari Luhtanen
Finnish Environment Institute (Syke)

 Information about Syke’s Marine 
Research Laboratory in Viikki

 Expertise and facilities
 Analyses
 Equipment for field work



User agreement to work 
in FINMARI facilities
FINMARI Management Group

 You must fill in new form before using any 
FINMARI facilities.

 The form helps us organize access to labs, 
instruments, and technical support so everything 
runs smoothly.

 We also need this information for reporting to the 
Research Council of Finland and European 
research infrastructures.

 All FINMARI partners will start using similar form 
in 2026 except Tvärminne and Seili



FINMARI at GTK
Aarno Kotilainen & Joonas Virtasalo
Geological Survey of Finland (GTK)

 In our poster, we present GTK’s main 
marine geological research infra

 Do get in contact for access and 
collaboration



Services for Marine research
Authors: Jari Hänninen & Katja Mäkinen
Institution: Archipelago Research Institute, Seili

 Please, check options Seili field station 
can offer for your marine research. Come 
to see our poster for details and 
connections.



Services for Marine Research at 
Tvärminne – where to next?
 The “Tvärminne Hub” to integrate research, 

scientific diving, science education and outreach
 Come and check out the current “architect’s 

vision”. What would you like to see in there?
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