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Orgänizätiön  

The Marine Sciences Conference 2017 was organized by: 
 

Swedish Society for Marine Science (Svenska Havsforskningsföreningen, SHF) 

http://www.shf.se 

Contact information: 
 
Email: ordforande@shf.se 

The Swedish Society for Marine Science was kindly sponsored by SMHI. 

 
Centre for Sea and Society  
 
http://havochsamhalle.gu.se/ 

Contact information: 

Email: info@havochsamhalle.gu.se 

Visiting address: Seminariegatan 1F 

 

 

 

 

       

http://www.shf.se/
http://havochsamhalle.gu.se/
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Prögräm 

Wednesday November 29 
 

11:45 

 

Bus pick-up at Gothenburg central station (First Hotel G) with lunch sandwich on the bus 

14:00 Arrival at Tjärnö    

14:15 Welcome and opening   

14:20 Plenary 1 Marie Stenseke: From ecosystem services to Nature´s 
contributions to people (40 min) 

15:00 BREAK    

15:10 Milena Arias Schreiber: Clearing the path towards a shift to an Ecosystem-based fisheries 
management acknowledging social and political repercussions in Sweden 

15:30 Neva Leposa: Why marine governance matters? The MSFD framing of human-sea relations 
in Sweden 

15:50 Coffee & cake (time to put up posters)  

16:20 Friederike Ziegler: The Skagerrak shrimp fishery- how sustainable is it?  

16:40 Andrea Morf: Challenges and Enablers for Transboundary Integration in Marine Spatial 
Planning - The multidimensional integration puzzle in the Sound between Denmark and 
Sweden 

17:00 Philip Olale: Regulating impact of mainland land use and planning on marine pollution in 
Kenya within the context of integrated land and marine spatial planning 

17:20 Snacks and poster presentations    

19:00 Dinner    

 Thursday November 30 

8:30 Dyrssen Award Winner presentations   

8:40 Kristina von Schreeb: Mapping coastal biotopes and resource use in Zanzibar, Tanzania. 
Master thesis winner 2016 
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9:00 Gabriel West: An independently dated 4200-year palaeomagnetic secular variation record 
from the Chukchi Sea, Arctic Ocean.  
Master thesis winner 2017 

9:20 BREAK 
   

9:30 Ellika Faust: Origin and route of establishment of the invasive Pacific oyster Crassostrea 
gigas in Scandinavia. 
Bachelor thesis winner 2016  

9:50 Carl Tamario: Variation in embryonic salinity tolerance in two anadromous subpopulations 
of northern Pike Esox lucius L.                                                           
Bachelor thesis winner 2017 
 

10:10 Coffee & fruit    

10:40 Plenary 2  Sverker Jagers: Why we should not trust in voluntary action when 
it comes to marine challenges (40 min)  

11:20 Linda Karlsson Hammarfelt: Baltic Islands as Sites of Refuge. Flight Scenarios and Insularity 
in Contemporary Literature 

11:40 Lunch    

12:40 Plenary 3 Martin Visbeck: Decline in global oceanic oxygen content; global 
budgets and the tropical oxygen minimum zones (40 min) 

13:20 Jonas Hentati Sundberg: Path dependency in social-ecological systems: Swedish fisheries 
policy, subsidies, and 100 years of over-fishing 

13:40 Kerstin Johannesson: Management of genetic biodiversity - why and how? 

14:00 BREAK    

14:10 Johan Wikner: Temperature, DOC level and basin interactions explain the declining oxygen 
concentrations in the Bothnian Sea 

14:30 Astrid Hylén: Onset of benthic nitrate reduction processes following natural oxygenation of 
long-term anoxic bottoms  

14:50 Moa Edman: Nutrient retention along the Swedish coastline 

15:10 Coffee & cake    

15:30 Catching the daylight / social activity 

16:30 Madeleine Nilsson: Benthic recycling of organic carbon on a basin-wide scale in the Baltic 
Sea - in situ studies across physical and biogeochemical gradients 
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16:50 Kevin Vikström: Measuring maintenance respiration and its’ effect on bacterial growth 
efficiency in a sub-arctic estuary 

17:10 Anders Andersson: Microbial ecology of the Baltic Sea: From community to population 
structure 

17:30 End of day 2    

17:45 Annual meeting SHF       The annual meeting for the Swedish Marine Science Association 
(SHF) is open to all, but only members are allowed to vote. 

19:00 Conference dinner    

Friday December 1 

 

8:30 Mats Tysklind: Pharmaceuticals in Swedish Marine Waters 

8:50 Darya Kupryianchyk: What controls fate of POPs in fiber banks sediments? Studying 
sediment-water-biota exchange of POPs in fiber banks sediments in the northern Baltic Sea 

9:10 Mats Lindegarth: Assessment of ecological status in Swedish coastal waters  

9:30 Terry Bidleman: What Goes Around Comes Around: The Sea-Land-Sea Cycle of Algal-
Produced Bromoanisoles 

9:50 Coffee & fruit    

10:20 Panel discussion with all Keynote 
speakers led by Lena Gipperth   

“Current trends and future challenges in marine   
science” 

11:20 End of conference  
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Präcticäl Införmätiön 
 
Bus transport 
 
Nov 29 
You find the charted bus (Nettbuss) outside Hotel First G at Gothenburg central station. The bus 
departs at 11.45. You will be served a lunch sandwich and something to drink on the bus. 

Dec 1 
The bus is departing Tjärnö at 12.00. The bus will make a short stop at the Torp terminal on the way 
to Gothenburg. 

At the end of the conference there will be a lunch sandwiches and drinks for all to bring on their 
journey home. 

Poster presentations 
The poster screens are 88 cm * 118 cm.  

Oral presentations  
Please prepare a 15-minute long presentation. After each presentation, there is five minutes for 
questions. If your presentation can be sent by e-mail please do (to malin.karlsson@gu.se), if it is too 
big bring it on a memory-stick.  

Accommodation 
Sheets and towels are provided.  

Outdoor activity 
We plan for an outdoor activity so please bring sturdy shoes and a raincoat. 

Location of the conference  
Lovéncentret Tjärnö  
Hättebäcksvägen 7, Tjärnö, Strömstad 
Postadress: 452 96 Strömstad 
 

If you need to contact us, call Malin Karlsson at 031-7863733. 

 
 
 
 

 
  

mailto:malin.karlsson@gu.se
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Keynöte speäkers 
 

 

Professor Marie Stenseke 
Human Geography, University of Gothenburg, Sweden  

Professor Stenseke’s research concerns biodiversity, nature 
conservation, and landscape management from a social science 
perspective. She leads the research group Nature-society relations in 
a landscape perspective, at the Human Geography Unit and has been 
involved in several national and international research projects. She 
is co-chair of the Multidisciplinary Expert Panel of Intergovernmental 
Platform on Biodiversity & Ecosystem Services (IPBES). 

 

Professor Martin Visbeck 
GEOMAR Helmholtz Center for Ocean Research Kiel and Kiel 
University, Germany 

Professor Visbeck is a physical oceanographer investigating ocean 
and climate variability and change, with emphasis on water mass 
transformation and circulation of the Subpolar North Atlantic, 
Oxygen Minimum Zones in the Tropical Atlantic, and sustained 
Atlantic Ocean Observations using an increased fleet of robotic 
platforms. More recently he is engaged in ocean sustainability at the 
global level and is the speaker of the Future Ocean cluster. 
 

 

Sverker Jagers 
Department of Political Science, University of Gothenburg, Sweden 

Professor Jagers focuses his research on various aspects of 
environmental politics, including public opinion, political theory, 
institutional theory, and international politics. The latter, 
investigating mainly climate politics, but also ocean acidification and 
fisheries. He is the director of Centre for Collective Action Research 
(CeCAR) at the University of Gothenburg. 

 

 

 

 



     
      
         
      
 

 

 8 

Dyrssen Awärd 

We proudly present this year’s Dyrssen Prize Winners! 

Masters category, 15.000 SEK each: 
Kristina von Schreeb, Stockholm University, for her work on “Mapping coastal biotopes and resource 
use in Zanzibar, Tanzania”. (Winner 2016) 

Gabriel West, Stockholm University, for his work on “An independently dated 4200-year 
palaeomagnetic secular variation record from the Chukchi Sea, Arctic Ocean�_�X��(Winner 2017) 

 
Bachelor category, 5.000 SEK: 
Ellika Faust, University of Gothenburg, for her work on “Origin and route of establishment of the 
invasive Pacific oyster Crassostrea gigas in Scandinavia�_�X��(Winner 2016). 

Carl Tamarion, Swedish University of Agricultural Sciences (SLU), for his work on “Variation in 
embryonic salinity tolerance in two anadromous subpopulations of northern pike Esox lucius L.�_��
(Winner 2017). 

 

About the Dyrssen Award 

The Swedish Society for Marine Sciences (SHF) manages and appoints annual winners of the Dyrssen 
Prize. The prizes are presented to the authors of the best M.Sc. (SEK 15 000) and B.Sc. (SEK 5 000) 
theses in the marine field. The award was initiated by the SHF in honor of David Dyrssen (1922 - 
2011), emeritus professor of analytical chemistry at the University of Gothenburg. As one of the 
founding members of the Swedish Society for Marine Sciences, he spent his career being an active 
proponent for the promotion of trans-disciplinary research for the marine sciences. 
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Oräl presentätiöns 

Keynote speaker Marie Stenseke1 

1University of Gothenburg, Sweden. 
 

From ecosystem services to Nature´s contributions to people 

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), a 
young sister to the Intergovernmental Panel on Climate Change (IPCC), was established in 2012 with 
the overall objective to “strengthen the science-policy interface for biodiversity and ecosystem 
services for the conservation and sustainable use of biodiversity, long-term human wellbeing and 
sustainable development”.  IPBES engages more than 1300 experts from all over the globe, engaged 
in carrying out assessments. In order to reach the interdisciplinary ambitions and to gain from the 
expertise in quite different disciplines, new paths are forged. One example is the conceptual 
evolution from the Millennium Ecosystem Assessment (MA) ecosystem service framework to the 
Nature’ s Contributions to People (NCP) classification now applied in IPBES assessments. While the 
MA classification was comprised of four categories of ecosystem services: supporting, regulating, 
provisioning and cultural, the NCP classification distinguishes three broad groups: regulating, 
material and non-material NCP. The changes reflect a conceptual evolution based on more than a 
decade of interdisciplinary thinking, with increasing involvement from the social sciences and 
humanities. 
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Clearing the path towards a shift to an Ecosystem-based fisheries management 
acknowledging social and political repercussions in Sweden 
 
Milena Arias Schreiber1 and Sebastian Linke1  
1University of Gothenburg, Sweden. 

 
A transition from current single-species to an Ecosystem-based fisheries management (EBFM) is 
expected to take place in Sweden before long. The transition should lead Swedish fisheries to profit 
from the recognized advantages of the Ecosystem Approach for natural resources use. This approach 
acknowledges the need to consider the interconnections between species in the marine ecosystem 
while managing fisheries with the aim to simultaneously achieve ecosystem health and social 
welfare. In the case of Sweden, the EBFM is interpreted as formulated in the six principles from the 
Report on the application of the Ecosystem Approach to Marine Planning (SwAM Report 2012: 14) 
and the Environmental Protection Agency’s Guidance on the Ecosystem Approach (EPA Report 2007: 
5782). These six principles, adapted from the 12 Malawi principles of the UN Convention on 
Biological Diversity are (translation from Swedish): 1. Common objectives and participation. 2. 
Nature’s ability to produce goods and services is superior; the precautionary principle should be 
applied. 3. All kinds of knowledge should be considered. 4. Socio-economic ecosystem evaluation. 5. 
Delimitations in time and space. 6. Flexibility and adaptability.  Our study revises various social and 
political challenges faced by an EBFM approach with respect to its implementation process. 
Participation and co-management implementation are challenged by SwAM’s responsibilities -for 
the regulation, licensing, and monitoring regarding living aquatic resources- and incapacity to 
delegate exercises of authority regarding fisheries management issues. National legislation needs to 
be adapted to implement fully participatory co-management arrangements. Based on similar 
experiences, different kinds of knowledge integration will need to develop new procedures to add 
qualitative and experiential knowledge to scientific knowledge and reverse the testimonial injustice 
of stakeholders. Finally, flexibility and adaptability will face institutional inertia and the perception of 
changes as “threats” to the status quo. We conclude that neglecting social and political impacts to 
the current Swedish fisheries management system will critically hinder a transition towards an 
Ecosystem Approach.   
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Why marine governance matters? The MSFD framing of human-sea relations in 
Sweden 
 
Neva Leposa1 and Per Knutsson1 

1School of Global Studies, University of Gothenburg, Sweden. 

 

This paper explores the framing and conceptualization of human-sea relations in marine governance 
by examining the formulation and implementation of the Marine Strategy Framework Directive 
(MSFD) in Sweden. The analysis focuses especially on marine tourism and recreation as an 
illustrative example of an activity that the MSFD aims to govern. The ambition of the 
implementation of the MSFD is to integrate social, economic and environmental aspects of marine 
resource use. Inspired by recent contribution from relational theories, we argue that the dualistic 
epistemology that underpins its framing of human-environment relations limits the directive’s 
integrative capacity. Rather, the operationalization of the MSFD through ecosystem based 
approaches, DPSIR, and marine spatial planning reinforces a conceptual separation and imbalance 
between “human” and “nature”. As a result, marine activities are narrowly framed as a one-
directional relationship according to which human activities are primarily imposing negative impacts 
on the passive sea, which as a consequence is in need for protection from such impacts. Inspired by 
emerging insights from relational approaches, this paper subsequently brings forward the limitations 
of governance frameworks oriented by a dualistic epistemology in addressing complex and dynamic 
human-environment relations such as marine tourism & recreation.  
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The Skagerrak shrimp fishery- how sustainable is it? 
 
Friederike Ziegler1, Ole Ritzau Eigaard1, Daniel Valentinsson1, Sara Hornborg1, Erik Skontorp 
Hognes1 and Guldborg Soevik1 
1RISE Research Institutes of Sweden.  
 
Since given a red light in the 2014 version of the WWF seafood consumer guide (together with all 
non-certified shrimp from the Northeast Atlantic), the sustainability of the Skagerrak shrimp fishery 
has been in the spotlight. To contribute to a more nuanced debate, less characterized by opinions 
and emotions, we attempted to quantify indicators of environmental social and economic 
sustainability for the Danish, Swedish and Norwegian shrimp fisheries in the area in a Nordic 
collaborative pilot study. We found major differences in the performance of the three fisheries that 
can be explained by differences in how each country manages their fishery as well as strong links 
between the three pillars of sustainability.  
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Challenges and Enablers for Transboundary Integration in Marine Spatial 
Planning - The multidimensional integration puzzle in the Sound between 
Denmark and Sweden 
 
Andrea Morf1 and Helena Strand1 

1Swedish Institute for the Marine Environment. 

 
The last years have seen a rapid development of institutions and instruments to manage coastal and 
marine areas, not the least Marine Spatial Planning (MSP). Driven by the EU’s MSP directive, 
member states are presently developing institutional frameworks and preparing marine plans 
required by 2021. Although MSP is encoded nationally, it needs to reach beyond national boundaries 
and across governmental levels. Coherence of national planning within a marine basin has to be 
ensured by cross-border and cross-level coordination. Here, the Baltic Sea area is a forerunner, with 
already adopted marine plans, special transnational collaboration forums and a chain of MSP-related 
research and development projects. As a multi-level, cross-sector spatial coordination process, MSP 
needs to “integrate” various dimensions, including nations, administrative levels and sectors 
(balancing use and environmental interests) and stakeholders and their knowledge. The BONUS-
BALTSPACE project has investigated during the last two years what integration implies, what its 
challenges are and how they are addressed in practice in order to provide insights on how 
integration praxis and theoretical reflection on MSP could be developed further. This presentation 
explores challenges and enablers of transboundary integration in the Sound between Denmark and 
Sweden, based on on-going planning processes. The Sound features a highly attractive coastal 
landscape with a sensitive environment, under increasing use pressure through both “older” uses 
such as shipping and sand mining and new ones such as wind power. There is a long tradition of local 
transboundary interaction, but also institutional fragmentation and gaps when connecting to higher 
levels. Challenges for developing plans in the Sound imply among other that two nations with 
differing priorities are in different planning phases, institutional responsibilities overlap, and 
numerous stakeholders might need to be mobilised and included. Our analysis explores this setting 
and the links between different integration dimensions to discuss potentials and limitations of 
transboundary integration in MSP across institutional levels - including reflections on the further 
development of planning theory and methods and capacity for MSP.  
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Regulating impact of mainland land use and planning on marine pollution in 
Kenya within the context of integrated land and marine spatial planning 
 
Philip Olale1 

1Center for advanced studies in environmental law and policy, University of Nairobi, Kenya. 
 

Kenya’s coastal and marine ecosystems constitute a rich and diverse national asset that supports the 
livelihoods of 2.7 million coastal communities and contributes to the national economic 
development. However, coastal and marine ecosystems in Kenya continue to experience 
unprecedented contestation between various uses including economic interests, social and 
environmental concerns. To regulate the impact of land use activities on the coastal marine 
ecosystem, Kenya has put in place considerable effort in policy and statutory frameworks. These 
include Constitution of Kenya 2010, Integrated Coastal Zone Management (ICZM) Policy, 
Environmental Management and Coordination Act (amendment) 2015, Physical Planning Act, Kenya 
Maritime Authority Act, Shipping Operations (Marine Pollution) Bill of 2013 among a raft of other 
sectorial laws. Some of these frameworks have reflected the internationally agreed principles, legal 
regimes and organizations as contained in international environmental law frameworks ratified by 
Kenya including United Nations Convention on the Law of the Sea (UNCLOS) 1982, Montreal 
Guidelines for the Protection of the Marine Environment against Pollution from Land Based Sources 
1985 and the Amended Nairobi Convention for the Protection, Management and Development of 
the Marine and Coastal Environment of the Western Indian Ocean (2010). Also a number of 
institutions have been established with mandates on tackling the pollution problems. Such 
institutions include NEMA, Water Resources Management Authority (WRMA), County Governments, 
Directorate of Occupational Health and Safety, Physical Planning Department, National Land 
Commission, Regional Development Authorities, Kenya Wildlife Service (KWS), National Museums of 
Kenya (NMK) and Fisheries Department among others. Despite these regulatory and institutional 
frameworks, degradation and pollution of the coastal marine ecosystem has persisted. This study 
takes the position that this challenge is compounded by a sectoral approach to planning, 
enforcement and management of the coastal marine ecosystem, which is characterized by a raft of 
institutions with varying and sometimes conflicting mandates. Thus, the purpose of this study will be 
to evaluate the level of integration of land and sea use planning systems in Kenya, with particular 
reference to the role of marine spatial planning. The study will seek to show how adoption of marine 
spatial planning has the potential of addressing the interdependency of land and offshore 
development activities and interests. 
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Dyrssen Winner Kristina von Schreeb1 

 

Mapping coastal biotopes and resource use in Zanzibar, Tanzania 
1Stockholm University, Sweden. 

 

The tropical coastal zone consists of a large variety of biotopes important for both biodiversity and 
human livelihoods. Numerous users depend on these biotopes for their livelihood, putting the 
biotopes under pressure. The use of Geographical Information Systems (GIS) allows for assessing and 
combining great amounts of spatial information and visualise complex relationships. This thesis 
aimed to create a geodatabase (GDB) in a GIS to increase the understanding of linkages between 
biotope characteristics and human use. The GDB contains information from the coastal zone of 
Zanzibar, Tanzania, related to biotopes, resource use, management, governance and enforcement 
on different spatial scales (scale of eleven study sites; and Zanzibar island). In field, ground-truth 
coordinates of biotopes were collected, using a handheld Global Positioning System (GPS), and 
observations on resource use were made at each study site. In addition, interview data on resource 
use and management were retrieved from degree projects of two other Master students. Detailed 
biotopes maps were created using remote sensing classification, and resource use and management 
were mapped. In different combinations, this data can answer different questions e.g. location of 
sensitive biotopes due to ongoing activities. Furthermore, data of governance and enforcement may 
help to assess gaps in management as enforcement is little or non-existing. This type of GDB is a 
useful tool in management and conservation planning as maps provide a quick understanding of the 
status. This tool is applicable not only on Zanzibar but worldwide in coastal areas with potential 
conflicts between human use and conservation. 

  

 

 

Master thesis winner 2016. 
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Dyrssen Winner Gabriel West1 

 

An independently dated 4200-yr palaeomagnetic secular variation record from the Chukchi Sea, 
Arctic Ocean 

1Stockholm University, Sweden. 

 

A detailed palaeo- and environmental magnetic record from an 8.24 m long sediment core 
(SWERUS-L2-2-PC1) collected at 57 m water depth in the Herald Canyon, Chukchi Sea of the Arctic 
Ocean (72.52° N 175.32° W) is presented. An independent age model for the core, which covers the 
last 4200 years, was derived from 14 AMS 14C dates and the identification of a tephra layer 
associated with the 3.6 cal ka BP Aniakchak eruption. The age model indicates average 
sedimentation rates of ~ 200 cm/kyr. Variability in the palaeomagnetic declination and inclination 
conform well to predictions made by time varying geomagnetic field models (A_FM, pfm9k.1a, 
CALS3K.4e and CALS10k.1b) and can be readily correlated to other published PSV records from the 
Western Arctic that lack independent age control. The Late Holocene PSV record from SWERUS-L2-2-
PC1 has the potential to be one of the best and most northerly reference curves for high latitude 
geomagnetic variability, and provide critical insights into the nature of geomagnetic field behaviour 
in the Arctic. 

  

 

 

Master thesis winner 2017. 
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Dyrssen Winner Ellika Faust1 

 

Origin and route of establishment of the invasive Pacific oyster Crassostrea gigas in Scandinavia* 
1University of Gothenburg, Sweden. 

 

Identifying the routes and rates of introductions is fundamental for the understanding of marine 
invasions. Recurring introductions over the last 50 yr have led to the establishment of feral Pacific 
oyster Crassostrea gigas populations throughout Europe. In the northern countries, Sweden and 
Norway, the species first occurred in large numbers in 2006. Here, we investigated the relative 
importance of introduction via re-laying of cultured oysters imported for consumption from France, 
Ireland or the Netherlands, and dispersal of oyster larvae by ocean currents from wild oyster 
populations in Denmark. Using microsatellite DNA markers, we estimated genetic differentiation 
among Pacific oysters collected at 4 Swedish locations, 3 Norwegian locations and 9 potential source 
locations in Denmark, Ireland, the Netherlands and France. All Swedish samples and 1 Norwegian 
sample (Tromlingene) were genetically similar to each other and the Danish samples and showed 
significant genetic differentiation from all other populations. Consequently, it appears that the 
Pacific oyster populations in Sweden, Denmark and Tromlingene are closely connected and/or share 
a recent origin. The 2 remaining Norwegian samples (Hui and Espevik) differed from each other and 
all other populations, but showed similarities to wild oyster samples from Scandinavia and Ireland, 
respectively. Overall, the results underline a complex origin of Norwegian oysters, with gene flow 
from Swedish/Danish populations, as well as other unidentified sources. The apparent connectivity 
among most of the Scandinavian populations has implications for regional management of this 
invasive species, and highlights possible scenarios for other marine invasive species with a similar life 
history. 

  

 

 

Bachelor thesis winner 2016. 

 

*Ellika Faust, Carl André, Sara Meurling, Judith Kochmann, Henrik Christiansen, Lasse Fast Jensen, 
Grégory Charrier, Ane T. Laugen, Åsa Strand. 
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Dyrssen Winner Carl Tamarion1 

 

Variation in embryonic salinity tolerance in two anadromous subpopulations of northern Pike  
Esox lucius L. 

1Swedish University of Agricultural Sciences (SLU). 

 
Environmental heterogeneity is a key determinant of phenotypic and genotypic variation. 
Temporally stable and homogeneous environments tend to favor specialism while temporally 
heterogeneous environments tend to favor generalist strategies. I compared the salinity tolerance 
between two anadromous subpopulations of northern pike (Esox lucius L.) that utilize wetlands with 
different salinity regimes. Progeny of eleven families from each spawning site were incubated in a 
gradient of five salinity treatments (0, 3, 5, 7 and 9 psu) and the performance of eggs, embryos, 
larvae and fry was measured for 21 days. Brood from the population spawning in the temporally 
stable salinity regime showed signs of specialization towards freshwater and less phenotypic 
variation. Conversely, the population which spawns in the unstable salinity regime displayed 
tolerance to a larger range of salinity levels as well as higher phenotypic variation. This study shows 
that geographically close populations of the same species can harbor different genetic 
characteristics and thus potential to withstand changes in salinity regimes associated with future 
climate change. This must be considered in population management and conservation. 

  

 

 

Bachelor thesis winner 2017. 
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Keynote speaker Sverker Jagers1 

1University of Gothenburg, Sweden. 

 

Why we should not trust in voluntary action when it comes to marine challenges 

Due to the fact that many large scale marine problems can be understood as social dilemmas, or 
collective action problems - the nature of which tend to be such that voluntary action is not very 
likely - political measures are typically needed to overcome such dilemmas. The problem is just how 
such measures are to be designed to be both effective and considered legitimate among the 
involved actors. 
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Baltic Islands as Sites of Refuge. Flight Scenarios and Insularity in 
Contemporary Literature 
 
Linda Karlsson Hammarfelt1  
1Department of Languages and Literatures, University of Gothenburg, Sweden. 

 
Islands are not a new topic of literature, but gain momentum in the light of climate change, the 
refugee crisis and the growth of nationalist movements. Attention is drawn to Mediterranean islands 
in aesthetic representations of flight and border politics such as Gianfranco Rosi's Fuocoammare 
(2016), to dystopic scenarios of the last island left after the rise of the sea level, but also to classical 
island texts that are reinterpreted in the context of nationalist movements. My talk is concerned 
with how islands are imagined and depicted as sites of refuge in contemporary literature. Taking the 
historical role of the Baltic as a (separating and connecting) fluid border between countries and 
cultures into account, I will analyze literary depictions of Baltic islands in two contemporary flight 
narratives: Duraid al Khamisi's "Regnet luktar inte här" (2015) and Lutz Seiler's "Kruso" (2014). Focus 
lies on the poetical construction of islands through words, but also on how the selected texts 
(re)negotiate relationships that define the island, such as those between continent and island, 
center and periphery, and last but not least land and water. Finally, I will discuss how islands are 
employed in literature as metaphors or models of thought within the context of a "Zeitkritik" that 
interweaves depictions of and reflections on insularity with references to canonical island narratives 
in order to cast light on topical problems, tensions and challenges of the present. 
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Keynote speaker Martin Visbeck1 

1GEOMAR Helmholtz Center for Ocean Research Kiel and Kiel University, Germany. 
 

Decline in global oceanic oxygen content; global budgets and the tropical oxygen minimum zones 

A quantitative assessment of the entire ocean oxygen inventory by analysing dissolved oxygen and 
supporting data for the complete oceanic water column over the past 50 years revealed that the 
global oceanic oxygen content of 227.4 ± 1.1 petamoles (1015 mol) has decreased by more than two 
per cent (4.8 ± 2.1 petamoles) since 1960, with large variations in oxygen loss in different ocean 
basins and at different depths. While the changes in the upper water column are mostly due to a 
warming-induced decrease in solubility and biological consumption, changes in the deeper ocean are 
more complex and may have their origin in basin-scale multi-decadal variability, oceanic overturning 
slow-down and a potential increase in biological consumption (Schmidtko, S., Stramma, L. und 
Visbeck, M.; 2017) 

Over the last decade ocean observations carried out in the framework of the Collaborative Research 
Center 754 (SFB 754) "Climate-Biogeochemistry Interactions in the Tropical Ocean" were used to 
study (1) the structure of tropical oxygen minimum zones (OMZs), (2) the processes that contribute 
to the oxygen budget, and (3) long-term changes in the oxygen distribution. The OMZ of the eastern 
tropical North Atlantic (ETNA), located between the well-ventilated subtropical gyre and the 
equatorial oxygen maximum, is composed of a deep OMZ at about 400 m depth with its core region 
centred at about 20° W, 10° N and a shallow OMZ at about 100 m depth with lowest oxygen 
concentrations in proximity to the coastal upwelling region off Mauritania and Senegal. The oxygen 
budget of the deep OMZ could be closed by oxygen consumption mainly balanced by the oxygen 
supply due to meridional eddy fluxes (about 60%) and vertical mixing (about 20%, locally up to 30%; 
Brandt, P., Bange, H. W., Banyte, D., Dengler, M., Didwischus, S. H., Fischer, T., Greatbatch, R. J., 
Hahn, J., Kanzow, T., Karstensen, J., Körtzinger, A., Krahmann, G., Schmidtko, S., Stramma, L., 
Tanhua, T. und Visbeck, M.; 2015) 

Some of the key experimental results from the tropical OMZs and open questions towards 
attribution of the changes in dissolved oxygen will be discussed. 
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Path dependency in social-ecological systems: Swedish fisheries policy, 
subsidies, and 100 years of over-fishing 
 
Jonas Hentati Sundberg1, Katharina Fryers Hellquist1, and Andreas Duit1 

1Swedish University of Agricultural Sciences (SLU), Lysekil, Sweden. 

 
Path dependency has been put forward as theoretical explanation for persistent overexploitation of 
natural resources, but clear empirical evidence is lacking. We explore the role of path dependency in 
natural resource management by empirically studying a 100-year evolution of Swedish fisheries. We 
rely on three main types of original longitudinal data collected for the period 1914 - 2016: (1) fishery 
policy documents, (2) subsidies granted to the fishing industry, and (3) catch and fishing fleet data. 
We uncover four pieces of evidence suggesting the existence of a path dependent dynamic. First, 
despite increasing insights on the vulnerability of fish stocks to overexploitation, national policy 
goals in relation to fisheries remained surprisingly constant, continuously promoting incompatible 
goals of economic, social and environmental prosperity. Second, the same policy instruments were 
used over long periods but was motivated differently based on the prevailing economic situation in 
the fishing sector. Third, actor constellations within the fisheries policy sub-system were remarkably 
stable over time. Fourth, neither political regime changes nor macro- economic variables (GPD, 
industry production) could explain observed temporal variation in subsidy levels. We conclude that 
key policy actors have managed to form an “iron triangle” and thereby maintained status quo in the 
system despite clear and ongoing degradation of the resource base. Substantial reform is needed to 
change incentives structures and promote a sustainable and resilient system trajectory. 
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Management of genetic biodiversity - why and how? 
 
Kerstin Johannesson1 
1University of Gothenburg, Sweden. 

 
One focus of biodiversity conservation is protection of rare species, and in this context analysis of 
genetic variation within species has sometimes been considered in conservation to estimate the risk 
of inbreeding effects. However, a more general context in which genetic variation is of key 
importance is to understand to what extent species are subdivided into locally adapted populations. 
Furthermore, the future of these local populations is deemed to be proportional to their level of 
genetic variation.  Today tools are available for monitoring genetic variation of any wild species, and 
it is urgent to use this possibility to assess the management incentives necessary to protect not only 
rare species, but foundation and key-stone species in any ecosystem, not least the marine 
ecosystems. The Swedish coast, in particular, hosts a multitude of locally adapted marine 
populations, not least due to its variable salinity, and we are now starting to get enough detailed 
information about this variation as to become aware of these species’ fine-scaled genetic structures. 
Following this understanding, the next step must be to introduce ways of managing not species but 
local populations of species.  In this presentation, I will give examples of how common marine 
coastal species around the Swedish coast are subdivided into more or less discrete local populations. 
I will also introduce some views on how management can help to mitigate the extinction of local 
populations of these species following predicted climate-induced changes in temperature and 
salinity.     
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Temperature, DOC level and basin interactions explain the declining oxygen 
concentrations in the Bothnian Sea 
 
Johan Wikner1, Joakim Ahlgren1,  Anders Grimvall1,  Anders Omstedt1,  and Carl Rolff1 

1Umeå University, Sweden. 

 

Hypoxia and oxygen deficient zones are expanding worldwide. To properly manage this 
deterioration of the marine environment, it is important to identify the causes of oxygen declines 
and the influence of anthropogenic activities. Here, we provide a study aiming to explain the 
declining oxygen levels in the deep waters of the Bothnian Sea over the past 20 years by 
investigating data from environmental monitoring programs. The observed decline in oxygen 
concentrations in deep waters was found to be primarily a consequence of water temperature 
increase and partly caused by an increase in dissolved organic carbon (DOC) in the seawater (R2 
Adj.=0.83) as well as inflow from the adjacent sea basin. As none of the tested eutrophication-
related predictors were significant according to a stepwise multiple regression, a regional increase in 
nutrient inputs to the area is unlikely to explain a significant portion of the oxygen decline. Based on 
the findings of this study, preventing the development of anoxia in the deep water of the Bothnian 
Sea is dependent on the large-scale measures taken to reduce climate change. In addition, the 
reduction of the nutrient load to the Baltic Proper is required to counteract the development of 
hypoxic and phosphate-rich water in the Baltic Proper, which can form deep water in the Bothnian 
Sea. The relative importance of these sources to oxygen consumption is difficult to determine from 
the available data, but the results clearly demonstrate the importance of climate related factors such 
as temperature, DOC and inflow from adjacent basins for the oxygen status of the sea. 
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Onset of benthic nitrate reduction processes following natural oxygenation of 
long-term anoxic bottoms 
 
Astrid Hylén1, Bonaglia, S.2, Marzocchi, U.3, 4, Kononets, M. Y.1, and Hall, P. O. J.1  
1Department of Marine Sciences, University of Gothenburg, Sweden, 2Department of Ecology, Environment and Plant 
Sciences, Stockholm University, 3Department of Analytical, Environmental and Geo-Chemistry, Vrije Universiteit Brussel, 
Belgium, 4Center for Geomicrobiology, Department of Bioscience, Aarhus University, Denmark. 

 
The Baltic Sea, the second largest brackish water system in the world, suffers from long periods of 
anoxia and hypoxia below the halocline at 80-100 m depth. At the end of 2014, a large inflow from 
the North Sea brought oxygenated, salty water into the long-term anoxic Baltic Proper. Since then, 
several smaller inflows have followed. During three campaigns in the Baltic Proper in 2015-2017, the 
benthic nitrogen cycle was investigated at newly oxygenated sites (5-45 µM O2) in addition to 
permanently oxic (280-340 µM O2) and anoxic sites. Here nitrogen and oxygen fluxes were 
measured in situ using a benthic lander. Whole core, slurry and in situ incubations with labelled 
nitrogen (15N) were conducted to measure denitrification, anaerobic ammonium oxidation 
(anammox) and dissimilatory nitrate reduction to ammonium (DNRA) rates. At the newly oxygenated 
sites, the inflow led to a rise in bottom water nitrate (NO3-) concentrations from below 0.5 to about 
10 μM. The increased availability of NO3- in turn stimulated DNRA and denitrification activity. DNRA 
(0.04-0.53 mmol m-2 d-1) contributed equally or more to the total nitrate reduction than 
denitrification (0.03-0.16 mmol m-2 d-1). Microsensor measurements showed production of nitrous 
oxide (N2O) in the sediment at all stations. At the permanently oxic station this was a result of 
nitrification, and no net N2O fluxes from the sediment could be detected. At the newly oxygenated 
stations, the sedimentary N2O production was sustained by incomplete denitrification, this 
accounted for the 38-97 % of the total denitrification rate (N2O + N2 production). Thus, oxygenation 
of long-term anoxic bottoms did initiate nitrate reduction processes. However, this lead to a system 
mainly dominated by N2O production and recycling of bioavailable nitrogen through DNRA.  
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Nutrient retention along the Swedish coastline 
 
Moa Edman1, B Kari Eilola1, Elin Almroth-Rosell1, H.E. Markus Meier1, 2, Iréne Wåhlström1, and Lars 
Arneborg1 

1Swedish Meteorological and Hydrological Institute, Norrköping, Sweden, 2Department of Physical Oceanography and 
Instrumentation, Leibniz Institute for Baltic Sea Research Warnemünde, Rostock, Germany. 

 
The retention capacity of the coastal zones might be of large importance for the water quality in 
open waters since not all of the nutrients supplied from land reach the open sea as the coastal zone 
acts as a filter. We use a coupled physical and biogeochemical multi-basin model to calculate the 
average nutrient retention efficiency in all water bodies along the Swedish coast stretching from the 
Norwegian border in Skagerrak to the Finnish border in the Northern Baltic Sea. The Swedish 
Coastalzone Model setup describes with high vertical resolution all the water bodies defined by the 
water framework directive and describe dynamically the transports across natural topographic 
constraints between sub basins. The average nutrient filter efficiency of the entire Swedish coast 
was estimated to be about 50%, i.e. about half of the nutrient input from land can be assumed to be 
exported to the open sea. However, some coastal areas retained more than 100% of the land load 
and thus also filter the open Baltic Sea water. The variability of both the filter and retention 
efficiency was found to be large, and the modelled long-term nutrient retention was found to be 
affected by the physical characteristics of a waterbody, such as area, mean depth and the residence 
time of water. The work has been financed by the Swedish Agency for Marine and Water 
Management and the BONUS COCOA (Nutrient COcktails in COAstal zones of the Baltic Sea) project. 
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Benthic recycling of organic carbon on a basin-wide scale in the Baltic Sea - in 
situ studies across physical and biogeochemical gradients 
 

Madeleine Nilsson1, Mikhail Y. Kononets1, Nils Ekeroth1, Lena Viktorsson1, Astrid Hylén1, Stefan 
Sommer1, Olaf Pfannkuche1, Elin Almroth Rosell1, Dariia Atamanchuk1, Anders Tengberg1, and Per 
O.J. Hall1 
1University of Gothenburg, Sweden. 

 
A benthic carbon budget is presented, comprising deposition, recycling (or oxidation) and burial of 
organic carbon in the Baltic Sea system. The budget is based on a large data set of in situ measured 
sediment-water fluxes of dissolved inorganic carbon (DIC) using autonomous landers equipped with 
sediment incubation chambers.  Measurements were conducted from 2001 to 2014 in the major 
basins Gulf of Finland, Gulf of Bothnia and Baltic proper covering different oxygen regimes, salinities 
and trophic states. By relating basin-specific recycling rates from various sediment types and water 
depths, with burial rates estimated from sediment core studies, we were able to provide new 
information regarding organic carbon cycling in the Baltic Sea.  The preliminary results indicate that 
organic carbon recycling rates in Baltic sediments are much larger than previously estimated. The 
burial efficiency of organic carbon (fraction of the deposited organic carbon which is buried) ranged 
from 15¬-19% in the Gulf of Bothnia and Gulf of Finland, but were only around 3% in the Baltic 
proper (Eastern Gotland basin). On a Baltic Sea scale, we estimate that more than 90% of the 
particulate organic carbon deposited on the sea-floor is recycled to the water column. Our results 
improve the understanding of organic carbon delivery, transport and deposition in the Baltic Sea and 
may help to improve basin-wide carbon budgets. 
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Measuring maintenance respiration and its effect on bacterial growth 
efficiency in a sub-arctic estuary 
 

Kevin Vikström1 and Johan Wikner1  
1Umeå University, Sweden. 

 
Understanding levels and control of bacterial respiration is a key aspect to proper management of 
CO2 accumulation in the atmosphere and understanding development of hypoxia. Bacterial 
respiration is also a large part of the allocation of carbon and energy within the ecosystem. Here we 
investigate the maintenance respiration component of the bacterial community respiration and its 
governing factors, such as nutrient limitation and specific bacterial growth rates (µ), in a natural 
estuarine system located in the northern Baltic Sea. The study was conducted by applying an 
established linear eco-physiological model to respiration data acquired through next generation 
optode technology (e.g. the AanderaaTM model 4330).  The linear eco-physiological model was 
applicable during the high productivity of summer but not during the less productive spring period 
despite respiration rates at similar magnitude. Furthermore, a quadratic polynomial fit resulted in a 
better fit and was subsequently adapted for calculations in parallel to the linear model. A 
maintenance respiration estimate of 0.58 fmol d-1 cell-1 was found under productive conditions and 
extrapolated to investigate maintenance respirations¿ annual contribution to the total bacterial 
respiration. Approximately 58% of the annual bacterial respiration in the system was due to 
maintenance cost. Prominent high maintenance respiration could thus explain the low bacterial 
growth efficiency (mean 7%) observed. In accordance to the established eco-physiological model 
high carbon to limiting nutrient ratios elevated bacterial specific respiration.  We conclude that 
maintenance respiration is a major fraction of the studied estuary. One implication for water 
management requiring consideration is that reductions of nutrients and thereby bacterial specific 
growth may not result in reduced oxygen consumption but rather a shift from growth to 
maintenance-driven respiration with minor changes in oxygen consumption. 
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Microbial ecology of the Baltic Sea: From community to population structure 
 

Anders Andersson1, Conny Sjöqvist1, Johannes Alneberg1, Christin Bennke1, and Mattias Labrenz1  
1KTH / SciLifeLab, Sweden. 

 
By the use of high-throughput sequencing of taxonomic marker genes a rather clear picture has 
emerged during the last decade of how prokaryotic plankton communities are spatially and 
temporally structured in the Baltic Sea. By using shotgun metagenomic sequencing we can also 
reconstruct genomes of individual species and these genomes have revealed that, although the 
pelagic bacteria and archaea of the Baltic are closely related to either freshwater or marine relatives, 
they are genetically distinct. Rather, they are genetically affiliated with microbes of other brackish 
environments around the globe. Since metagenomic data is sampled from millions of individual cells 
within each sample it enables (intra-species) population genomic analysis.  Here I will present how 
high-throughput sequencing and advanced bioinformatics analysis can teach us about how the 
microbial ecosystem of the Baltic Sea is structured, from the community to the population level. 
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Pharmaceuticals in Swedish Marine Waters 
 
Mats Tyskland1, Berndt Björlenius2, Mátyás Ripszám1, Peter Haglund1, Richard H. Lindberg1, Majid 
Mustafa1, and Jerker Fick1  
1Department of Chemistry, Umeå University, Sweden, 2Division of Industrial Biotechnology, KTH Royal Institute of 
Technology, Sweden. 

 
The consumption of pharmaceuticals worldwide in combination with modest removal efficiency in 
sewage treatment plants have resulted in the presence of pharmaceuticals in aquatic systems 
globally. Recently, a review of existing data on pharmaceuticals in Baltic Sea environment showed 
that substances belonging to several therapeutic classes, e.g. anti-inflammatory and analgesics, and 
cardiovascular agents. The majority of compounds (91%) reported were reported in effluents from 
sewage treatment plants (STPs), 52% in freshwater and 44% in marine environment. Previous 
studies of pharmaceuticals in different environmental samples have shown release from STPs with 
resulting appearance in different water bodies and biota. We have studied 93 selected 
pharmaceuticals in surface water from 43 locations in the Baltic Sea and Skagerrak, including also 
Svalbard, Norway as a pristine background location. In addition, concentrations of different depths 
in the different basins of the Baltic Sea were studied by passive samples. 39 of 93 pharmaceuticals 
were detected in at least one sample and the concentrations ranged between 0.01 and 80 ng/L. 
Frequently detected pharmaceuticals were diclofenac, miconazole, and metoprolol. One of the 
investigated pharmaceuticals, the anti-epileptic drug carbamazepine, was widespread in coastal and 
offshore seawaters (present in 37 of 43 samples). The highest concentrations in the Baltic were as 
expected found close to the discharge from large cities such as Åbo, Stockholm, and St Petersburg. 
The passive sampling confirmed e.g. carbamazepine also in deep sea water in all three basins of the 
Baltic.  The concentrations in Skagerrack coastal areas were in the same range as off-shore samples 
from the Baltic, e.g. in the 5-10 ng/L for carbamazepine and diclofenac.  A mass balance based model 
was set up in order to predict the annual concentrations of carbamazepine the sub basins of the 
Baltic Sea. The model predicted the sub basins average environmental concentrations of 
carbamazepine with no significant difference from the measured concentrations. Structural feature 
causing the persistency can also be identified in other pharmaceuticals. This high chemical stability is 
also a challenge in the design of new waste water treatment technologies. The slow removal of 
carbamazepine in seawater demonstrates the long response time in the environment if measures 
are taken to phase out persistent or slowly degradable substances. Thus, improved understanding of 
the potential risks associated to the presence of pharmaceuticals in Swedish marine waters is 
urgently needed.   
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What controls fate of POPs in fiber banks sediments? Studying sediment-
water-biota exchange of POPs in fiber banks sediments in the northern Baltic 
Sea 
 
Darya Kupryianchyk1, Terry Bidleman1,  Henrik Larsson1,  Per Liljelind1,  Lisa Lundin1,  Maria Hjelt1,  
Agneta Andersson1,  Johan Wikner1,  Peter Haglund1,  and Mats Tysklind1 
1Umeå University, Sweden. 

 
The Baltic Sea has been heavily affected by historical and current inputs of persistent organic 
pollutants (POPs). Pulp mills formerly operating along the Swedish coast were the major source of 
polychlorinated biphenyls (PCBs), polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) 
and other POPs generated by the chlorination of phenolic compounds naturally present in the wood. 
POPs, associated with fiber residues and discharged in the wastewaters, accumulated on the 
seafloor that led to the formation of so-called fiber banks. Adequate monitoring, management and 
restoration of fiber banks regions is hampered by limited knowledge of sources of POPs to the 
contaminated areas as well as factors controlling fate and transport of POPs in the marine 
environment. The primary aims of this study were (i) to measure concentrations of PCBs in pore 
water, two benthic biota species (Marenzelleria ssp., Macoma balthica) and in fiber banks sediment 
from Örnsköldsvik, Sundsvall and Kramfors estuaries, (ii) to study sediment-water-biota exchange of 
POPs, and to investigate factors (sediment properties, biota species-specific traits) affecting fate and 
transport of POPs in fiber banks sediments in the northern Baltic Sea. Örnsköldsvik and Kramförs 
sediment samples were classified with very high contamination levels for PCB7. Contaminant 
distribution patterns at the investigated sites indicated that contaminant composition varied from 
different local sources. Pore water concentrations were characterized by high abundance of low 
molecular congeners, e.g. CB28, 52 and 101. Sorption (log Kd) increased significantly with increasing 
hydrophobicity and decreased in order Örnsköldsvik - Kramförs - Norrbyn. We observed a significant 
positive correlation between contaminant concentrations in biota and pore water and concentration 
in sediment. Bioaccumulation, biota-sediment-accumulation factors (BSAF), increased linearly with 
increasing contaminant hydrophobicity for both species.  
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Assessment of ecological status in Swedish coastal waters 
 
Mats Lindegarth1 
1Swedish Institute for the Marine Environment, University of Gothenburg, Sweden. 

 
Knowledge about the state of the environment is fundamental for the development of 
environmental policies and adaptive management of the marine environment. Therefore, reliable 
monitoring programs indicators and assessment routines play important roles for several European 
policies. WATERS, a five-year national research program on the WFD assessment criteria, has 
recently proposed a series of new and revised indicators for benthic fauna, macro-vegetation and 
phytoplankton in Swedish coastal and inland waters. The program also proposes new and 
harmonised methods for status classification of spatially and temporally variable monitoring data, 
including assessment of uncertainty, as well as a unified system for integrated ecological 
assessment.  This presentation reviews the WFD requirements, gives an overview of results of 
particular relevance to the marine environment and of potential developments ahead for the 
implementation of WATERS results. 
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What Goes Around Comes Around: The Sea-Land-Sea Cycle of Algal-Produced 
Bromoanisoles 
 

Terry F. Bidleman1,  Agneta Andersson2,  Eva Brorström-Lundén3,  Peter Haglund1, Katarina 
Hansson3, Darya Kupryianchyk1,  Hjalmar Laudon4,  Olle Nygren5, and Mats Tysklind1 

1Department of Chemistry, Umeå University, Sweden, 2Department of Ecology and Environmental Science, Umeå 
University, Sweden, 3Swedish Environmental Research Institute (IVL), Sweden, 4Department of Forest Ecology and 
Management, Swedish University of Agricultural Sciences (SLU), Sweden, 5Faculty of Medicine, Deans Office, Umeå 
University, Sweden.     
 
Bromophenols (BPs) are prominent among the thousands of halogenated natural products formed in 
oceans and seas by bacteria, algae, worms, and other invertebrates. They are also manufactured for 
industry and generated during chlorination of wastewater, but the relative contribution of natural 
and anthropogenic sources is not known. BPs are transformed into bromoanisoles (BAs), 
hydroxylated and methoxylated bromodiphenyl ethers (OH-BDEs, MeO-BDEs), and polybrominated 
dibenzo-p-dioxins (PBDDs), which bioaccumulate and are sometimes toxic. The relatively volatile BAs 
evaporate from the sea surface, are carried inland by air currents, deposited by precipitation, and 
returned to the sea by rivers. This cycle links marine-generated BAs to terrestrial ecosystems. 

We measured 2,4-dibromoanisole (2,4-DiBA) and 2,4,6-tribromoanisole (2,4,6-TriBA) in air at 
stations Råö on the Swedish west coast and Pallas in arctic Finland, and at island and inland stations 
in the northern Baltic region. BAs in air decreased from south to north in the order Råö ˃ northern 
Baltic ˃ Pallas. The logarithm of BA partial pressures correlated significantly to reciprocal air 
temperature at the coastal station Råö and over the Baltic, demonstrating local sea-air exchange. 
The correlations were much weaker (2,4-DiBA) or not significant (2,4,6-TriBA) at Pallas, indicating 
that air concentrations at this inland site are controlled by long-range transport. BAs were also 
measured in rain/snow at Råö and Pallas and in rivers of northern Sweden. BAs occurred at similar 
concentrations in precipitation and river water and were 10-40% of levels in surface water of 
Bothnian Bay, northern Baltic Sea. Rivers provide an unexpected source of BAs to estuaries, 
augmenting in situ natural production. MeO-BDEs have been identified in fish from Swedish lakes, 
but their sources have not been identified. We suggest that BPs, regenerated from atmospherically 
deposited BAs, become transformed to OH-BDEs and MeO-BDEs. BAs may constitute only a small 
fraction of the natural bromine pool, but they occupy a special niche in containing the 
bromophenolic moiety necessary for production of these higher molecular weight and toxic 
compounds. 
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Pöster presentätiöns 
Havet 1988 
 
Kajsa Tönnesson1 
1Swedish Institute for the Marine Environment, Sweden. 

 
In 1988, a mass death of seals and toxic algae occurred. The threatened made headlines in the 
media and environmental issues were raised in politics. With the help of around thirty authors, the 
Swedish Institute for the Marine Environment has made a dive into history into a time when human 
impact on the sea became more evident than ever, but awareness of environmental issues also 
increased dramatically. The result is presented in the publication Havet (The Sea) 1988. 

Havet 1988 is a sequel to Havet 1888, which was issued in 2015. Even this time has the Swedish 
Institute for the Marine Environment investigated what history can teach us about the state of the 
ocean today. It is a story worth knowing in order to make sound and well-founded decisions about 
our future marine environment. 
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Succession in presence of the invasive polychaete Marenzelleria spp. 
compared to the native clam Macoma balthica in the Baltic Sea 
 
Caroline Raymond1, Caroline Raymond1, Francisco Nascimento1, Joanna Norkko1, and Jonas 
Gunnarsson1. 
1Department of Ecology, Environment and Plant Sciences, Stockholm University, Sweden. 

 
In the late 1980s, the invasive polychaete Marenzelleria spp. (Mesnil 1896) was found in the 
southern Baltic Sea. Marenzelleria became a successful colonizer to the brackish and otherwise 
rather species-poor ecosystem in the Baltic Sea. Their abundance has reached up to 2500 ind./m2 in 
the Baltic Proper (2012), but have reached up to 17000 ind./m2 in the Gulf of Finland. The potential 
effects of Marenzelleria on the ecosystem have, however, been studied with contradictory results. 
Therefore, a field study was conducted to find out if there were any differences on the 
recolonization pattern depending on if the benthic community was dominated by either the invasive 
polychaete Marenzelleria spp. or the native clam Macoma balthica. Nine plastic boxes (60x40x15 
cm) were filled with sieved (0.5 mm) sediment and allocated to three treatments: (i) Marenzelleria 
spp. (500 ind./m2), (ii) Macoma balthica (700 ind./m2), and (iii) Controls (no addition of animals). 
The boxes were placed on the sea floor at 15m depth outside Askö in the northern Baltic Proper. 
One year later, the boxes were retrieved. A total of 18 macrofauna species (>1 mm) were found in 
the boxes, but the result primarily focused on the two tested species together with the amphipod 
Monoporeia affinis, the third key species in the system. Preliminary result show that the invasive 
polychaete Marenzelleria had no effects on the recolonization of neither the clam Macoma balthica 
nor the amphipod Monoporeia affinis. The native clam Macoma balthica had, however, negative 
effects on both the invasive polychaete Marenzelleria and the amphipod Monoporeia affinis. For a 
wider understanding of the ecosystem processes, meiofauna (0.04-1 mm) samples will also be 
analyzed, since this fraction of the benthic ecosystem often are neglected but still constitute an 
important key to the successional patterns of macrofauna.  
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The potential future contribution of shipping to acidification of the Baltic Sea 
 
David Turner1, Moa Edman2, Julián Alberto Gallego-Urrea1, Björn Claremar3, Ida-Maja Hassellöv4, 
Anders Omstedt1, and Anna Rutgersson3   
1Department of Marine Sciences, University of Gothenburg, Sweden, 2Swedish Meteorological and Hydrological Institute, 
Sweden, 3Department of Earth Sciences, Uppsala University, Sweden, 4Department of Mechanics and Maritime Sciences, 
Chalmers University of Technology, Sweden. 
 

The maximum sulphur content of marine bunker fuel is regulated by the International Maritime 
Organisation (IMO). Northern Europe is a Sulphur Emission Control Area (SECA) where the 
regulations are stricter than in the open ocean. The SECA regulations were tightened in January 
2015, reducing the maximum sulphur content of bunker fuel from 1% to 0.1%. The regulations allow 
the use of high-sulphur fuels together with scrubbers, which led to a strong interest in scrubbers as 
an economically attractive alternative to low-sulphur fuel in the Baltic Sea. Since the simplest, open-
loop, scrubbers discharge the acidic wash water overboard, the use of such systems risks 
transferring pollution from the atmosphere to the water column. We have therefore examined in a 
modelling study the consequences of scrubber use for acidification of the Baltic Sea. The spatial 
distribution of atmospheric deposition of sulphur and nitrogen oxides (SOX and NOX) from shipping 
is estimated by the atmospheric chemical transport model EMEP, within the RCP 4.5 scenario. 
Shipping traffic follows the TREMOVE projections of 2.5% and 3.9% per year for cargo and passenger 
traffic respectively. Biogeochemical modelling of the Baltic Sea was carried out for 13 basin areas 
using the PROBE-Baltic model. Five different scenarios were examined: all ships burning fuels with 
1%, 0.5% and 0.1% sulphur respectively; 50% and 100% of ships using open-loop scrubbers with 
2.7% sulphur in fuel. All results are presented as differences against a control where there is no 
deposition of SOX, or NOX. Deposition of these strong acids results in a reduced uptake of 
atmospheric CO2: for each mole of strong acid deposited the CO2 uptake is reduced by 0.82 mole 
Deposition of SOX and NOX to the Baltic Sea from terrestrial sources peaked in the 1980’s following 
the introduction of efficient emission regulations. Regulation of emissions from shipping has 
followed a much slower path, due in part to the challenges of global scale decision-making in the 
IMO. For example, the maximum sulphur content of shipping fuel in SECA areas is 100 times greater 
than that for fuels for terrestrial transport in the European Union. Shipping will become the major 
source of acid deposition to the Baltic Sea by mid-century if all ships burn 0.1% fuel, but within the 
next 10 years if scrubber use is widespread. The cumulative effects are relatively small, due in part to 
efficient export to the Baltic Sea: the results of the peak terrestrial emissions from the 1980’s were 
largely reduced after 15-20 years. 
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Major Baltic Sea Inflow event and Baltic Sea sediment bacterial community 
structure response 
 
Christian Sommer1, Yue O. O. Hu1, Caroline Raymond1, Patrik Dinnétz1, and Sara Sjöling1 

1Södertörn University, Sweden. 

 
As drivers of biogeochemical cycles and nutrient recycling, such as carbon turnover, the microbial 
community and their functions are essential in sustaining a functioning ecosystem. The Baltic Sea is 
in many parts heavily affected by eutrophication, leading to widespread oxygen minimum zones with 
hypoxia and anoxia as bacteria and archaea turnover carbon. These “dead zones” are consequently 
teeming with bacterial and archaeal life, performing ecosystem functions where most other forms of 
life cannot survive. Shifts in sediment community structure caused by environmental change (e.g. re-
oxygenation of hypoxic sediments) could possibly lead to large scale effects on e.g. the release of 
greenhouse gases and storage of organic matter in the sediments. A crucial ecological question 
hence is how, and to what extent, the microbial community structure responds to environmental 
change, particularly as this is still not well studied in eutrophied, brackish water environments, and 
especially not in the deep waters and sediments of the sub-basin the Baltic Proper. This study 
focuses on how sediment bacterial community diversity of Baltic Proper was structured by 
environmental heterogeneity and environmental change following a Major Baltic Inflow (MBI) event 
in December 2014. Analyses included microbial sediment communities sampled with the Swedish 
monitoring programme, from 44 monitoring stations in the Baltic Proper prior to (April 2010) and 
after (April 2015) the inflow event. The strength of the ultra-deep (>average 105 sequences/sample) 
analysis is that it covers the “rare” organisms by high-throughput Illumina Miseq sequencing of 
taxonomic marker gene (16S rRNA gene) and a powerful bioinformatics pipeline including DADA2 
sequence analysis. DADA2 (Divisive Amplicon Denoising Algorithm) is a model based approach that 
provides fast, accurate, single-nucleotide resolution for amplicon data, which facilitates the 
possibility to resolve fine-scale variation. This can be informative of ecological features (e.g. 
ecological niches) that other OTU clustering-based methods might miss. To our knowledge, this 
study is the first to use this promising analytical pipeline on aquatic sediment microbial 
communities. Results show the identification of more than 43000 (!) different bacterial taxa, and 
NMDS ordination of monitoring stations based on Bray-Curtis dissimilarities, show clear geographical 
clustering. Furthermore, bacterial community structure changed significantly between years, and the 
shift in structure was significantly correlated with changes in oxygen conditions, temperature and 
salinity from the MBI. Our findings shed light on the biogeography of sediment microbial 
communities in the Baltic Sea, the changes in community structure following a MBI event, and the 
possibility for inclusion of microbial communities in Baltic Sea monitoring programmes.   
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Modelling the kinetics of oxidation-reduction reactions of iron in marine 
environments 
Julián Alberto Gallego-Urrea1, Mark Hopwood2, Eric Achterberg2, and David Turner1 

University of Gothenburg, Sweden 
 
Iron is deemed as one of the micronutrients with the largest effect on marine photosynthesis. The 
oxidised form of iron, Fe(III), is the predominant species present in the oceans. In this state, iron is 
found at low concentration levels due to the low solubility of the Fe(III) hydroxides. However, iron 
remains in solution in the form of strong Fe(III) complexes with organic ligands of unknown 
composition and remnants of small colloidal Fe(III) hydroxides that coagulate and sediment slowly. 
Marine phytoplankton growth can become limited by poor availability of the essential micronutrient 
iron. In surface waters, Fe(III) can be reduced by light or by photo-produced reductants to the more 
soluble and more readily available Fe(II) form. Nonetheless, dissolved oxygen and other oxidising 
agents effectively oxidise iron to the Fe(III) form. The rates of this oxidation-reduction reactions are, 
therefore, regulating the availability of iron. These reactions, particularly the oxidation of Fe(II), are 
strongly influenced on temperature, pH and oxygen concentration. These parameters are in turn 
affected by climate change adding an extra stressor on marine ecosystems. In this work, several 
modelling pathways were studied using available literature information, focusing mainly on Fe(II) 
oxidation. In recent years, techniques for detecting Fe(II) at nanomolar concentrations have made 
possible to evaluate the effects on redox reaction rates played by hydrogen peroxide, dissolved 
inorganic carbon (DIC), and different types of natural organic matter (NOM) with its photolysis or 
oxidation products. Some of these processes have been incorporated into the models evaluated 
here which were developed using Matlab and Simulink. The results obtained from the different 
modelling procedures have been compared to experimental results obtained from mesocosm 
studies performed in the EU project Ocean Certain. These mesocosms were performed in order to 
evaluate the effects on the ecosystem behaviour of an additional source of carbon, varying levels of 
pH and different levels of grazing. The studies with Fe(II) carried in parallel revealed an unknown 
source of stabilization for Fe(II) in most of the mesocosms. 
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R/V Electra - new possibilities for research 
 
Tina Elfwing1 and Christoph Humborg1  
1 SU/Baltic Sea Centre. 

 
Stockholm University Baltic Sea centre has a new research vessel for research in the Baltic Proper. 
The new ice-breaking vessel is 24, 3 meters long and 7 meters wide, and is suitable for coastal-near 
expeditions. It is equipped with technical instruments for water- sediment- and geophysical 
sampling.  This new vessel will make a great difference for how marine researchers can work with 
many different marine questions and promote collaboration across disciplines. Electra’s first 
summer with more than 80 research days will be briefly presented to inspire new users. 
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Intriguing behaviour in Littorina species promotes the survival of juvenile snail 
 
Ellen Schagerström1, Marit Hichens-Bergström1, and Lena Kautsky1 

1Stockholm University, Sweden.  

 
In this study the following questions were addressed. How does the population dynamics of the two 
snail species change during summer? Which brown algae, Fucus vesiculosus or Ascophyllum 
nodosum, do the snails Littorina obtusata and Littorina fabalis prefer to place their egg sacs on? Are 
the adult snails able to select between the two fucoid species? Field counts of the number of both 
snail species on F. vesiculosus and A. nodosum shows the population dynamics during the summer. 
Just after hatching in the end of June, more juveniles of both Littorina species occurred on F. 
vesiculosus, while adults from both snail species were found on A. nodosum. Still in mid-July, 
juveniles of both species were mainly found on F. vesiculosus but an increase in L. fabalis juveniles 
were observed on A. nodosum.  To test which of the two macroalgal species the snails preferred to 
lay their eggs on, a preference experiment was set-up. Both L. obtusata and L. fabalis were shown to 
prefer F. vesiculosus over A. nodosum as substrate for placing their egg sacs on. Further, the 
juveniles moved to their preferred food source some time after hatching. This is the first report on 
the ability of adult L. obtusata to actively select favourable substrate for the juvenile snails, by 
avoiding placing their egg sacs on unfavourable surfaces as A. nodosum. Finally, the number of eggs 
per sac was higher for L. obtusata when both A. nodosum and F. vesiculosus were available as food 
source for the adult snail, and also higher for L. fabalis in jars with only F. vesiculosus fronds. This 
suggests that with more of the preferred nutrition available for the adult snails, they will produce 
more eggs per sac.   
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Quantification of the impact of benthos for the coastal filter using two 
mechanistic models in the Roskilde Fjord 
 
Elin Almroth-Rosell1, Moa Edman1, Kari Eilola1, Iréne Wåhlström1, Karen Timmermann2,  and Janus 
Larsen2 

1Department of Research and development, Swedish Meteorological and Hydrological Institute, Sweden, 2Department of 
Bioscience, Aarhus University, Denmark. 

 
Coastal zones work as a “coastal filter” in which nutrients from land undergoes transformation and 
removal on its path to the open sea. The importance of benthic fauna for the biogeochemical 
processes and ultimately the coastal nutrient filter was investigated in the Roskilde Fjord, Denmark. 
The ecological conditions were simulated by two mechanistic models; 1) the Swedish Coastal zone 
Model, which is a multi-basin model coupled to the Swedish Coastal and Ocean Biogeochemical 
model and 2) the FlexSem, which is a high-resolution combined box-model and 3-D model approach 
with unstructured mesh. Feeding, irrigation and particle mixing activities by benthic fauna were 
incorporated in the models and sensitivity analysis was used to assess the impact. The model results 
revealed that the activity performed by benthic fauna affected the biogeochemical processes 
(nutrient fluxes, denitrification) and pools (Chl a, sediment inventory of N and P and the pelagic 
pools of organic and inorganic nutrients) at least a few years until a new balance has been reached. 
The increased activity also resulted in an increased retention efficiency of N whereas the retention 
efficiency of P decreased in the Roskilde Fjord. Apparently, however, the effect of benthic animals 
seems to diminish over longer (several years) time scales. The work is part of the BONUS COCOA 
(Nutrient COcktails in COAstal zones of the Baltic Sea) project. 

  



     
      
         
      
 

 

 42 

Assessing ecological status in Swedish coastal waters using macroalgal species 
as indicators 
 
Lena Kautsky1, 2, Ellen Schagerström2, and Susanne Qvarfordt2 
1Stockholm University Baltic Sea Centre, 2Department of Ecology, Environment and Plant Sciences, Stockholm University, 
Sweden. 
 

Sweden has a long and very varied coastline with major regional differences and many strong local 
gradients. Environmental monitoring needs to be locally adapted to be able to catch these 
differences and at the same time collect data for a wide range of goals, e.g. different environmental 
objectives, as well as several EU directives, e.g. the Water Framework Directive from 2000. In order 
to update the Swedish environmental monitoring program of phytobenthic vegetation, a review and 
revision was initiated 2017 by the Sea and Water Authority (Kautsky 2017 prel. report). Here, some 
of the results are presented and discussed.  Old data from how macroalgal communities appeared 
before human activities affected them negatively are very limited. The present assessment basis of 
ecological status using macroalgae as indicator is the depth limit of a set of selected macroalgal 
species, presented by Kautsky et al. (2007) and based on, at that time, limited amount of data. Now 
ten years later, much more information has been collected within the running monitoring programs. 
Thus, there is an obvious need to evaluate the new knowledge obtained and based on the results 
suggest changes and improvements on how to use changes in macroalgal depth distribution as an 
indicator of assessing ecological status in coastal Swedish waters.  The oldest and longest time-series 
available related to macroalgal vegetation on rocky bottoms are from 1944/45 in the Singö-Gräsö 
area, on the border between the northern Baltic Proper and the Bothnian Sea. These transects have 
been revisited over a time-span of 62 years, (i.e. in 1984, (Kautsky et al. 1986), 1996, (Eriksson et al. 
1998) and 2006 (Wallin 2009). Between the investigations in the1940s and 1980s, (i.e. 40 years) the 
depth limit of Fucus vesiculosus was reduced by about 3 m. During the last 22 years, (i.e. between 
1984-2006) Fucus vesiculosus again occurs at about the same depth as in the 40’s. This means an 
increase of about 0.1 meters per year between 1984 -2006. At the Swedish west coast, in 
Gullmarsfjorden, the national monitoring started in 1994. Over a period of 12 years, (1994- 2006), 
the lower depth limit of several macroalgal species (i.e. Phyllophora spp., Chondrus crispus, Dilsea 
carnosa, Halidrys siliquosa and Saccharina latissima) have moved upwards by several meters in 
Gullmarsfjorden. During this period, the depth distribution was estimated to have decreased by 
about 0.2 meters per year.  Based on the new knowledge collected in running monitoring programs, 
a number of suggested improvements of the macroalgal indicator will be presented. Finally, within 
the five-year WATER- program a set of new candidate indicators have been suggested assessing 
ecological status of coastal vegetation, i.e. cumulative cover and species richness. How the 
monitoring program studying macroalgal vegetation on rocky bottoms may be changed to collect 
needed data for these new indicators will also be discussed. 
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Role of benthic primary production and nitrogen cycling in shallow-water 
illuminated sediment systems 
 
K. Sundbäck1, C. Alsterberg1, P. Engström1, K. Norling1,  E. Asmala1,  M. Bartoli1,  J. Carstersen1,  J. 
Gammal1,  U. Janas1,  A. Norkko1,  J. Norkko1,  A. Razinkovas-Baziukas1,  P.A. Staehr1, M. Zilius1, 
Stina Lindqvist1, and S. Hulth1  
1Department of Marine Sciences, University of Gothenburg, Sweden. 

 
The overarching goal of the EU BONUS project Nutrient COcktails in COAstal zones of the Baltic Sea 
(COCOA) is to improve the general understanding of carbon and nutrient cycling along the land-sea 
gradient of the Baltic Sea. The objective of this study was to quantify the role of the shallow photic 
zone in the coastal filter. Benthic N-cycling processes contributing to removal, retention and release 
of nitrogen were evaluated in a variety of depositional environments and wide range of trophic 
conditions across seasons.  Field sampling and measurements were performed during spring, 
summer and autumn to represent seasonal variations mainly associated with light, temperature and 
availability of organic material. A cross-system comparison was made between four learnings sites 
representing lagoons (Curonian Lagoon), embayments with restricted water exchange (Roskilde 
Fjord and Puck Bay), and archipelagos (Tvärminne), i.e. specific types of ecosystems that aim to 
describe the shallow coastal zone of the Baltic Sea. Superimposed on the overall variability related to 
above all the organic content of the sediment, this study supported the idea that measured net daily 
(24 h) fluxes of oxygen and DIN (NH4+ + NO3-) were controlled by photosynthetic activities from 
micro- and macroscopic vegetation, i.e. the trophic state of the illuminated sediment system. In 
organic-poor sandy sediments such as found in Puck Bay, the mobilization of NH4+ appeared to 
proceed through rapid internal cycling of organic N, controlled by the reactivity rather than the bulk 
quantity of the organic material being degraded. A rapid internal cycling of organic material, e.g. in 
Puck Bay, was also in part supported by the relation between trophic state (daily benthic oxygen 
fluxes) and net daily fluxes of DIN.  While rates of pathways that remove and supply nitrogen were 
similar and N-cycling therefore seemed balanced in Puck Bay, measured rates of pathways that 
remove nitrogen from the sediment were significantly larger than those that supply nitrogen in 
Roskilde Fjord. An unbalanced N cycle suggests that not-measured additional pathways, such as 
benthic DON fluxes from the overlying water to the sediment and benthic N2-fixation, are 
potentially important to supply nitrogen for N cycling in Roskilde Fjord. Observations that rates of N-
assimilation were similar to, or higher than, rates of N-mineralization, in conjunction with in 
generally low benthic fluxes of DIN, supported a net removal of nitrogen from sediments in 
Tvärminne. In Curonian Lagoon, pathways that described N-mineralization, N-assimilation and 
benthic DIN-fluxes appeared balanced. Including N2-production, calculated from the benthic 
nitrogen mass balance, pathways that remove nitrogen from sediments dominated over pathways 
that supply nitrogen to the surface sediment in Curonian Lagoon. A mass balance approach 
therefore demonstrated that while illuminated shallow-water sediment systems of the Baltic Sea 
seemed to supply DIN to the overlying water, they still largely served as a net sink that retained or 
removed nitrogen from the shallow-water ecosystem during spring, summer, and autumn. 
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Benthic Recycling of Biogenic Silica Along Depth and Salinity Gradients in the 
Baltic Sea System 
 
Nils Ekeroth1, Mikhail Kononets1, Anders Tengberg1, and Per O.J. Hall1  
1Department of Marine Sciences, University of Gothenburg, Sweden. 

 
Coastal marine environments are hot spots in the global marine silicon (Si) cycle but direct 
measurements of benthic-pelagic exchange of dissolved silicate (DSi) have rarely been conducted in 
many such areas. For example, the spatial coverage of benthic DSi flux data from the inland brackish 
Baltic Sea in northern Europe is low. We report data from mostly in situ but also some ex situ 
benthic flux measurements from 25 stations throughout the Baltic Sea. The measurements were 
carried out in 2001-2016 at water depths ranging from 12-210 m in the basins Gulf of Bothnia and 
Baltic proper, with the aim of constructing a predictive model for benthic DSi fluxes in the Baltic Sea. 
Station-averaged DSi fluxes ranged from 0.7-8.4 mmol m-2 d-1 and were non-linearly related to 
water depth. Thus, the data was fitted to a cubic model which indicate that the lowest benthic DSi 
release in the Baltic Sea occurs from sediments at intermediate depths of ~60 m and that fluxes from 
deeper as well as shallower sediments are higher. The model was found to fit well with previously 
published data. Using the model, the annual integrated benthic DSi release was estimated to 4500 
thousand tonnes which is more than a factor of five larger than the annual riverine DSi input. Our 
results indicate a burial efficiency of biogenic Si (BSi) of 12-19 % and that the input of allochtonous 
(riverine) BSi is considerable in the Baltic Sea. 
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New R/V Skagerak 
 
Martin Larsvik1  
1Sven Lovén Centre for Marine Infrastructure, University of Gothenburg, Sweden. 

 
In 2013 University of Gothenburg ordered a new oceangoing ship for multidisciplinary education and 
research. It will replace the 48-year-old ship Skagerak and will also inherit the name. Nauta 
Shiprepair Yard S/A in Gdynia is building the new R/V Skagerak. The ship is 49 m in length, with 
advanced equipment. It has a crew of 5 and accommodates 16 scientists and students. Delivery of 
new R/V Skagerak is expected in 2018. It is scientifically coordinated by the Lovén Centre. 

The Lovén Centre was an associated member of New operational steps towards an alliance of 
European research fleets, EUROFLEETS 2. It consisted of marine research centres who collaborated 
and shared resources to improve quality of marine research in Europe. Thanks to new R/V Skagerak, 
three existing remotely operated vehicles (ROV) and one soon obtained autonomous underwater 
vehicle (AUV), the Lovén Centre will be involved in a new application for EUROFLEETS +. 

Mobile Underwater System Tools, MUST is a national infrastructure for AUV and ROV. These allow 
access for scientists under the sea ice and at large depths – areas previously difficult to study. From 
Kongsberg Maritime, a HUGIN 3000 will be delivered in April 2018 and used within MUST. This 6 m 
long, 3000 m depth rated AUV is equipped, among many other scientific instruments, with a multi-
beam echosounder for high resolution of the sea floor. MUST is financed with 38 million kronor by 
Knut and Alice Wallenberg Foundation. Consortium partners are the Lovén Centre at University of 
Gothenburg, Chalmers University of Technology and Stockholm University. 
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Effects of ship induced vertical mixing in ship lanes 
 
Amanda Nylund1, Anders Tengberg1, Lars Arneborg1, Ida-Maja Hassellöv1, Tarmo Kõuts1, and Jens 
Müller1  
1Chalmers University of Technology. 

 
We hypothesise that vertical mixing induced by ship propulsion may be of importance for 
biogeochemical processes on local/regional scales along heavily trafficked routes. During late 
summer stratification in the Baltic Sea, ships with a draught of 10-18 m may actually have their 
propeller right at the thermocline. Considering that, on average, one large ship passes every 10 
minutes in some of the major ship lanes in the Baltic Sea, the water column in these ship lanes could 
be considered under constant influence of ship wakes. Yet there are no available studies of how a 
repeated ship passages affect the water column. However, if there is a significant vertical mixing, the 
representativeness of ferry box data collected in ship lanes will be affected.   Here, preliminary 
results from samplings across two major ship lanes in the Baltic Sea are presented, showing a 
temperature difference of up to 1 °C in heavily trafficked ship lanes, compared to the surrounding 
water. The data comprise CTD measurements from S/Y Hrimfare and R/V Baltic Explorer, and ferry 
box data from passenger ship M/V Romantika. The characterisation of the hydrodynamics in ship 
lanes will be further investigated using data from surface water sensors (buoys), aerial photos 
(including IR), CTD profiles, automatic information system (AIS) data, and modelling. Questions to be 
addressed are if the hydrodynamic characteristics in heavily trafficked ship lanes differ compared to 
the surrounding water, and which implications potential differences have for the representativeness 
of ferry box data. Further we will investigate if ship induced vertical mixing can affect the nutrient 
availability/biogeochemical cycling in areas with strongly stratified water columns. 
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work and have discussions on current marine issues. 
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