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Background
State & Conservation 5-2016 agreed to convene an extra online meeting 26 January 2017 to consider the
endorsement of proposed threshold values for core indicators (outcome para 7J.4).
HOD 51-2016 (outcome para 6.12) agreed to extend the core indicator on ‘Oxygen debt’ to Bothnian Bay,
Bothnian Sea and Åland Sea assessment units. State & Conservation 5E-2017 endorsed the assessment unit
specific threshold values as contained in Annex 2, Table 1.
HOD 51-2016 (outcome para 6.17) took note that with regard to shifting the status of the pre-core indicator
‘Cyanobacterial bloom index’ to core indicator, Germany kept its reserve with the aim of clarifying the
situation as soon as possible. State & Conservation 5E-2017 endorsed the proposed threshold values for the
indicator provided that it is stated in the indicator report and the ‘State of the Baltic Sea’ report that the
indicator is still being tested and the results should be considered as intermediate.
HOD 51-2016 (outcome para 6.16) adopted ‘Total nutrients’ as a core indicator. State and Conservation 5E2017 endorsed the open sea assessment unit specific threshold values as contained in Annex 2, Table 1.
State & Conservation 5E-2017 (outcome paras 3.14-3.16) endorsed the threshold values for the core indicator
‘State of the soft-bottom macrofauna community’ as contained in Annex 2, Table 1, noting that the threshold
values for Gulf of Finland, Gulf of Riga and Eastern Gotland Basin should be considered as interim values and
further verified through testing the indicator as part of the ‘State of the Baltic Sea” report. Finland and
Sweden informed the meeting on the intention to revise the threshold value for the indicator in the Quark.
The results of the bilaterial discussion has been reported to the State and Conservation Working Group and
is included Appendix 1. Finland and Sweden propos the threshold value to be set at 1.5.
State & Conservation 5E-2017 endorsed the threshold values of the core indicator ‘Zooplankton mean size
and total stock’ as contained in Annex 2, Table 1.
In response to the request by HOD 51-2016 (outcome para 6.22) State & Conservation 5E-2017 agreed on
the following wording to be used in HOLAS II with regard to indicator and threshold values being included as
intermediate/test results in the ‘State of the Baltic Sea’ report (HOLAS II):
“Note that the indicator and/or its associated threshold value is still being tested in some countries
and may be further developed in HELCOM as a result of the outcome of the testing, or the results may
show that the indicator is not suitable for use in a specific sub-basin. The results should thus be
considered as intermediate.”
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Action requested
The Meeting is invited to:
-

-

-

adopt the core indicator assessment unit specific threshold values as presented in the Outcome of
State & Conservation 5E-2017, Annex 2, Table 1 for the core indicators Oxygen debt, Cyanobacterial
blooms index, Total nutrients, State of the soft-bottom macrofauna community and Zooplankton
mean size and total stock,
adopt the revised threshold value for the ‘State of the soft-bottom macrofauna community’ as
proposed by Finland and Sweden (Appendix 1).
take note that the core indicator ‘State of the soft-bottom macrofauna community’ is proposed to
be included in the ‘State of the Baltic Sea’ report as intermediate results and furthermore that the
threshold values for the assessment units Eastern Gotland Basin, Gulf of Riga and Gulf of Finland are
identified as interim threshold values to be validated when developing the assessment,
take note that the core indicator ‘Cyanobacterial blooms index’ indicator results are included as
intermediate results,
take note of the wording in relation to core indicator results included in the State of the Baltic Sea
report (HOLAS II) as interim results agreed on by State & Conservation 5E-2017.
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Baltic Marine Environment Protection Commission
Working Group on the State of the Environment and Nature
Conservation
Online meeting, 26 January 2017

STATE & CONSERVATION
5E-2017

Outcome of the extra Meeting of the Working Group on the State of the
Environment and Nature Conservation (STATE & CONSERVATION 5E-2017)
Introduction
0.1
In accordance with decision of the fifth meeting of the Working Group on the State of the
Environment and Nature Conservation (Outcome of STATE & CONSERVATION 5-2016, paragraph 7J.4), an
Extra Meeting of the Working Group (STATE & CONSERVATION 5E-2017) was convened as an Online meeting
on 26 January 2017.
0.2
The Meeting was attended by delegations from all Contracting Parties except Russia. The List of
Participants is contained as Annex 1.
0.3
The Meeting was chaired by the Co-Chairs of the Working Group, Ms. Penina Blankett (Finland)
and Mr. Urmas Lips (Estonia). Ms. Ulla Li Zweifel, HELCOM Professional Secretary, and Ms. Minna Pyhälä,
HELCOM Associate Professional Secretary, acted as secretaries of the Meeting.

Agenda Item 1

Adoption of the Agenda

Documents: 1-1
1.1

The Meeting adopted the Provisional Agenda as contained in document 1-1.

Agenda Item 2

Matters arising from other meetings of relevance for the Working Group

Documents: 2-1, 2-2
2.1
The Meeting took note of information about matters of relevance for the Working Group
arising from other meetings as contained in document 2-1.
2.2
The Meeting took note of the agreement to change the term “GES-boundaries” to “threshold
values” in relation to HELCOM indicators and the associated statement agreed by HOD 51-2016 (Outcome of
HOD 51-2016, para 6.7-6.8).
2.3
The Meeting took note that the HELCOM SPICE project (Implementation and development of
key components for the assessment of Status, Pressures and Impacts, and Social and Economic evaluation in
the Baltic Sea marine region) has received co-funding from the EU and will be implemented in 2017.
2.4

The Meeting noted the Outcome of HOLAS II 6E-2017 as contained in document 2-2.

2.5
The Meeting took note that endorsement by State & Conservation 5E-2017 of threshold values
for core indicators will be submitted for adoption at HELCOM 38-2017.

Agenda Item 3

Endorsement of GES boundaries

Documents: 3-1, 3-2, 3-2-Rev.1, 3-3, 3-3-Rev.1, 3-4, 3-4-Rev.1, 3-5, 3-5-Rev.1
3.1
The Meeting considered the proposed GES boundaries for oxygen debt in the Bay of Bothnia
(documents 3-2 and 3-2-Rev.1) and endorsed the threshold values as contained in Annex 2.
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3.2
The Meeting considered and endorsed the proposed threshold values for the ‘Cyanobacterial
blooms index’ indicator (documents 3-5 and 3-5-Rev.1) as contained in Annex 2, provided that it is stated in
the indicator report and the ‘State of the Baltic Sea’ report (HOLAS II) that the indicator is still being tested
and the results should be considered as intermediate (cf. para 5.5).
3.3
The Meeting discussed whether to use the wording “Indicator not relevant” or “indicator not
applicable” as used in relation to assessment units in Table 1 of document 3-5-Rev.1. The Meeting
requested the next meeting of IN Eutrophication, which will be held on 3 February 2017, to discuss and
agree on the wording.
3.4
The Meeting considered and discussed the proposed threshold values for the core indicator
on total nutrients (documents 3-3 and 3-3-Rev.1). The Meeting noted that threshold values to be agreed on
refer to the assessment of open sea areas.
3.5
The Meeting noted Denmark’s view that only threshold values proposed by the TARGREV
project can be accepted for sub-basins that concern Danish waters.
3.6
The Meeting noted the view of Sweden that TARGREV values should in principle be used for
all basins, but that it could be acceptable to use national targets for total P for Kiel Bay, Bay of
Mecklenburg, and Gdansk Basin and for total N for Kiel Bay, Bay of Mecklenburg, Gdansk Basin and Gulf of
Riga.
3.7
The Meeting noted the view of Germany that only national targets can be accepted for Kiel
Bay and Bay of Mecklenburg, highlighting that the national targets are stricter than those proposed by the
TARGREV project.
3.8
The Meeting discussed the proposed threshold values for Arkona and Bornholm Basins,
noting that Germany and Poland prefer to use national targets for these basins whereas Denmark and
Sweden can only agree to use TARGREV values for Bornholm Basin.
3.9
The Meeting noted that Poland does not agree to using TARGREV values for the Eastern
Gotland Basin but wishes to use national target values.
3.10
The Meeting took note of the Polish opinion that the result of the TARGREV project, as it is
stated in its disclaimer, “does not necessary reflect the views of the Helsinki Commission, but could be
regarded as an important input to the management of the state of the Baltic Sea. The HELCOM TARGREV
project provides a scientific proposal on targets for eutrophication parameters for the open-sea areas of
the Baltic Sea”.
3.11
2.

The Meeting endorsed the proposed threshold values for total nutrients as included in Annex

3.12
The Meeting noted the proposal by Poland to separate (national) threshold values for shared
basins. The Meeting agreed that for HOLAS II only one value per assessment unit can be used and
requested Contracting Parties to consider the use of the TARGREV target values for the Arkona, Bornholm
and Eastern Gotland Basins at the meeting of IN Eutrophication, which will be held on 3 February 2017,
with the aim of submitting a possible expert level agreement for consideration by HELCOM 38-2017.
3.13
The Meeting noted the Swedish suggestion that the TARGREV model should be revised and
updated in the future, perhaps after HOLAS II.
3.14
The Meeting considered and discussed the proposed threshold values for the core indicator
‘State of the soft-bottom macrofauna community’ (BQI) (documents 3-4 and 3-4-Rev.1). The Meeting
appreciated the work of Finland in leading the development of threshold values for the indicator. The
Meeting noted that the indicator has been further developed with the understanding that it is only to be
used to assess areas above the permanent halocline.
3.15
The Meeting endorsed the proposed threshold values for Western Gotland Basin, Northern
Baltic Proper, Bay of Mecklenburg and Kiel Bay as contained in Annex 2.
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3.16
The Meeting also agreed on the testing and applying of the proposed threshold values for
Gulf of Finland, Gulf of Riga, and Eastern Gotland Basin as part of preparing the first version of HOLAS II,
provided that the results are indicated as intermediate (cf. para 5.5) and that the threshold values will be
evaluated and possibly revised in the process of updating the HOLAS II report in 2018.
3.17
The Meeting was unable to agree on the threshold values for Arkona Basin, Bornholm Basin,
and Gdansk Basin but agreed that further development is needed with the aim of including the assessment
units with adopted threshold values in the future.
3.18
The Meeting noted the proposal by Poland to use the national B-index to assess the status of
the benthic soft-bottom macrofauna in the Gdansk Basin for HOLAS II.
3.19
The Meeting noted the proposal by Sweden to revise the threshold value in the Quark
endorsed at State & Conservation 5-2016. Sweden and Finland will continue bilateral discussions on the
matter and inform the Secretariat (ullali.zweifel@helcom.fi) about tentative proposed revision by 3
February 2017.
3.20
The Meeting noted the proposal to present the status of benthic communities in areas below
the halocaline by use of the ‘Oxygen debt’ core indicator.
3.21
The Meeting considered and discussed the proposed threshold values for the core indicator
‘Zooplankton mean size and total stock’ (documents 3-1). The Meeting took note that development of
threshold values is ongoing also for other assessment units but are not expected to be ready for use in the
first version of HOLAS II.
3.22
The Meeting took note of the position by Poland that the proposed threshold values for
South Eastern Gotland Basin, Bornholm Basin and Gdansk Basin (cf. document 5-2) are premature and
require further development, especially intercalibration between countries, and have therefore been
withdrawn.
3.23
The Meeting noted that Estonia will review the threshold values for the Gulf of Finland and
inform on their position to the Secretariat (UllaLi.Zweifel@helcom.fi) latest on 3 February 2017.
3.24
The Meeting endorsed threshold values for ‘Zooplankton mean size and total stock’ as
contained in Annex 2.

Agenda Item 4

Update on development of indicators

Documents: 4-1
4.1
The Meeting took note of the Swedish proposal for integrating the Large Fish Indicator (LFI)
into HOLAS II as a qualitative description of the pelagic fish community (document 4-1).
4.2
The Meeting noted that all Contracting Parties, except for Denmark and Poland, supported
the inclusion of descriptive qualitative information on pelagic offshore LFI in HOLAS II as proposed in
document 4-1. The Meeting noted that Poland will inform the Secretariat of their opinion on agreement to
use descriptive LFI by 3 February 2017. The Meeting emphasized the importance of including information
related to the structure of the fish community and the food web in the HOLAS II report, and encouraged
Denmark to reconsider their position and inform the Secretariat (ullali.zweifel@helcom.fi) by 3 February
2017.
4.3
The Meeting was of the view that the LFI core indicator should be developed further in the
future with the aim to expand the area covered and to also include the demersal community.
4.4
The Meeting took note of information by Estonia on the plans for further development of
the pre-core indicator ‘Condition of benthic habitats’. The indicator will not be developed enough for use in
the first version of HOLAS II, but the intention is to either provide descriptive or possibly even qualitative
information for the updated version of HOLAS II in 2018. The Meeting noted that a meeting of the HELCOM
IN-Benthic and experts nominated specifically to work on this indicator will be held online on 2 February
2017 to discuss the further development.
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4.5
The Meeting took note that Lead Country Estonia is continuing the development of the core
indicator on ‘Seasonal succession of dominating phytoplankton groups’ however that data and feedback on
the proposed new approach to define threshold values is missing from several countries and thus it is not
foreseen that an indicator evaluation will be ready for the mid-2017 version of HOLAS II. The further
development will be considered at the annual meeting of PEG, which will be held on 3-7 April 2017, in St.
Petersburg, Russia.

Agenda Item 5

Information on indicators to be tested in HOLAS II

Documents: 5-1, 5-2
5.1
The Meeting discussed the possible testing of indicators in HOLAS II for which some
Contracting Parties still have study reservations, noting that at HOD 51-2016, Contracting Parties with
remaining study reservation on specific indicators agreed that such solution could be found for some
indicator if indicating in the HOLAS II report that the results are of intermediate/test character and that the
indicators may need further development.
5.2
The Meeting welcomed that Denmark agrees to the testing of the indicators and the
proposed threshold values for the indicator ‘State of the soft-bottom macrofauna community’,
‘Cyanobacterial bloom index’ and TBT in sediment and imposex (document 5-1) in HOLAS II.
5.3
The Meeting noted that Denmark cannot not agree on testing the candidate indicator
‘Phytoplankton composition community composition as a food web indicator’ as previously indicated at
HOD 51-2016.
5.4
The Meeting furthermore noted that Denmark cannot agree on the testing of the pre-core
indicator ‘Diatom/Dinoflagellates ratio’ for which Denmark has a study reservation on the shift to core
indicator. Germany and Sweden regretted that this implies that the indicator cannot be used in the HOLAS
II assessment, meaning that the pelagic environment will only be represented by a quantitative indicator
assessment of zooplankton for a limited number of assessment units in HOLAS II. The Meeting encouraged
Denmark to reconsider if the indicator could be tested in HOLAS II and to inform the Secretariat
(UllaLi.Zweifel@helcom.fi) by 3 February 2016.
5.5
The Meeting recalled the request by HOD 51-2016 that State & Conservation 5E-2016 should
agree on the specific wording to be used in HOLAS II with regard to indicators and threshold values being
included as intermediate/test results in HOLAS II. The Meeting agreed that the following wording should be
used for these indicators: “Note that the indicator and/or its associated threshold value is still being tested
in some countries and may be further developed in HELCOM as a result of the outcome of the testing, or
the results may show that the indicator is not suitable for use in a specific sub-basin. The results should
thus to be considered as intermediate.”
5.6
The Meeting took note of information by Poland on their position regarding indicators to be
used in HOLAS II (document 5-2). Poland informed the Meeting on tests performing for ‘Zooplankton mean
size and total stock’ in 2016 and for ‘Phytoplankton community composition as a foodweb indicator’, and
‘Diatom/Dinoflagellate index’ in 2015 and continued in 2016. Based on results of national testing, Poland
can lift the study reservation on the indicator ‘Zooplankton mean size and total stock’, finding them
premature to be used in the HOLAS II, under the condition that the threshold values for Gdansk Basin,
Bornholm Basin and South Eastern Gotland Basin are further developed and had been withdrawn (cf. para
3.18). Poland also lifted the study reservation on the pre-core indicators ‘Diatom/dinoflagellate ratio’ and
‘Cumulative impact on benthic habitats’ provided that the latter is not used in HOLAS II. Poland retains the
study reservation on the indicator on ‘Phytoplankton composition community composition as a food web
indicator’ based on the results of national testing. However, to not disturb the HOLAS II work of other
HELCOM Contracting Parties, Poland proposed to exclude the indicator from the assessment of Polish
marine waters.
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Agenda Item 6

Any other business

Documents: 6-1, 6-2
6.1
The Meeting took note of the proposal for adapting the HELCOM Eutrophication Assessment
Tool (HEAT 3.0) to the revised European Commission Decision on methodological standards (document 61). The Meeting noted that HOLAS II 6E-2017 supported the proposed adjustments to the structure of HEAT
3.0 and agreed on this proposal.
6.2
The Meeting noted that there are two alternative approaches for aggregating indicators in
coastal areas, i.e. to use HEAT 3.0 or to apply WFD Ecological quality directly for assessing eutrophication in
coastal waters. The Meeting noted the proposal by all Contracting Parties, except Denmark, to use HEAT
3.0 for the coastal water assessments, recalling that the choice of applying HEAT 3.0 in coastal waters is to
avoid discrepancies in assessment results across boundaries between coastal and open sea areas. The
Meeting considered the possibility to use WFD assessment results by Denmark and HEAT 3.0 by other
countries in coastal waters in HOLAS II and agreed to invite HELCOM 38-2017 to consider this proposal.
Germany informed the Meeting that within the national report a comparison of HEAT 3.0 and WFD results
is planned.
6.3
The Meeting discussed the proposal to use the CHASE tool based on core indicators to assess
hazardous substance in coastal waters in HOLAS II, noting that Estonia, Finland and Sweden expressed
support for this approach at HOLAS II 6E-2017. It was furthermore proposed to carry out such assessment
at assessment unit level 3, since HELCOM monitoring data is not of adequate spatial resolution to support
an assessment at level 4. WFD assessment results were proposed to be compiled and discussed in the
‘State of the Baltic Sea’ report, noting that for individual WFD water bodies the WFD assessment results are
the legally binding ones.
6.4
The Meeting took note that Poland supports use of assessment unit level 3 in CHASE and
assessment in coastal and transitional waters and requested other Contracting Parties to inform the
Secretariat (UllaLi.Zweifel@helcom.fi) of their position by 3 February 2017.
6.5
The Meeting took note of the information on changes in the Danish coastal assessment units
to be used for eutrophication assessment (document 6-2). The Meeting noted that this change concerns
HELCOM assessment unit level 4 where countries have chosen to use either the WFD water bodies or water
body types in coastal waters. The HELCOM Monitoring and Assessment Strategy will be adjusted accordingly.
6.6
The Meeting took note of the information by Sweden that the meeting of State & Conservation
6-2017 will be held in Uppsala, Sweden.

Agenda Item 7

Outcome of the Meeting

Documents: Outcome

7.1

The Meeting adopted the outcome of the Meeting via correspondence. The Outcome,
together with the documents considered by the Meeting are available in the document library of the STATE
& CONSERVATION 5E-2017 Meeting Site via the HELCOM Meeting Portal.
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Annex 2. Table 1. List of endorsed threshold values
Biodiversity
Oxygen debt

Cyanobacterial
blooms index

Total nutrients

State of the softbottom macrofauna
community

Assessment unit
Åland Sea
Bothnian Sea
Bothnian Bay
Assessment unit (open sea)
Bay of Mecklenburg
Arkona Sea
Bornholm Basin
Gdansk Basin
Eastern Gotland Basin
Western Gotland Basin
Gulf of Riga
Northern Baltic Proper
Gulf of Finland
Bothnian Sea
Assessment unit
Gdansk Basin
Western Gotland Basin
Gulf of Riga
Northern Baltic Proper
Gulf of Finland
Åland Sea
Bothnian Sea
The Quark
Bothnian Bay
Assessment unit (open sea)
Kiel Bay
Bay of Mecklenburg
Western Gotland Basin
Northern Baltic Proper

Zooplankton
mean size and
total stock

Eastern Gotland Basin
Gulf of Riga
Gulf of Finland
Assessment unit

Northern Baltic Proper
Gulf of Finland
Åland Sea
Bothnian Sea
Bothnian Bay

threshold value (mg L-1)
2.02
2.02
0.81
threshold value (unitless)
0.92
0.90
0.87
0.98
0.84
0.87
0.90
0.77
0.90
0.58
threshold value
(µmol l-1) TotP/TotN
0.60/18.8
0.45/15.1
0.70/28
0.38/16.2
0.55/21.3
0.28/15.6
0.24/15.7
0.24/17.3
0.18/16.9
threshold value (unitless)
Comment on method1
7.22/5.44/4.52
Subsets 2/3/4
7.22/5.44/4.52
4.0

Subsets 2/3/4
SE national approach2
(Leonardsson et al 2009)
4.0
SE national approach2
(Leonardsson et al 2009)
1.81/2.1 (interim/test)
Subsets 8/9
1.59/1.07 (interim/test)
Subsets 12/13
0.93/1.07 (interim/test)
Subsets 11/13
threshold value
mean size(µg wet weight ind-1)/total
stock(mg m-3)
5.0/220
8.6/125 3
10.3/55
8.5/84
23.7/161

1

The subsets refer to the grouping of samples based on environmental- and sampling factors within the assessment units as specified
in Schiele KS, Darr A, Zettler ML, Berg T, Blomqvist M, Daunys D, Jermakovs V, Korpinen S, Kotta J, Nygård H, von Weber M, Voss J,
Warzocha J (2016) Rating species sensitivity throughout gradient systems – a consistent approach for the Baltic Sea. Ecological
indicators 61:447-455. Doi: 10.1016/j.ecolind.2015.09.046.
2
Based on the method described Leonardsson K, Blomqvist M, Rosenberg R (2009) Theoretical and practical aspects on benthic
quality assessment according to the EU-Water Framework Directive – examples from Swedish waters. Marine Pollution Bulletin
58:1286–1296. Doi: 10.1016/j.marpolbul.2009.05.007.
3
Estonia to verify the value and to come back with a clarification by 3 February 2017 as input to HELCOM 38-2017
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Appendix 1. Proposed threshold value for ‘State of the soft-bottom macrofauna
community in the Quark
Prepared by Finland and Sweden, 6 February 2017

The Quark
The Quark is a shallow (< 25 m depth) ecological transition zone from the less saline Bothnian Bay (< 4 psu) to the
more brackish Bothnian Sea (4-6 psu) (Figure 1).

Figure 1 Mean bottom layer salinity in seas surrounding Sweden. Color scale bar according to practical salinity scale is shown at bottom of
figure.

Due to salinity several species have their northern limit in this area (e.g. Macoma balthica, Pontoporeia femorata).

Figure 2 Map of the Quark and surrounding seas. To the left stations included in the current analysis are shown together with station
names. To the right BQI from the last sampling occasion (2013-2015) is shown. Black lines define the three open sea Helcom assessment
units from south to north the Bothnian Sea, the Quark and the Bothnian Bay.

The shallower parts in the open sea parts of the Quark have rather low BQI values (Figure 2). Available benthic data
is spatially concentrated to these areas making the bootstrapped 20th percentile lower than the GES boundary 4
(Figure 3). This calls for a revision of the boundary.

Figure 3 Bootstrapped distribution of BQI values from the assessment dataset in the Quark 2011-2015. The bootstrap is geographically
weighted to assure equal weight to different areas. GES boundary is illustrated with red and green color. The 20th percentile is shown as a
black mark.

Comparing the species composition within each assessment unit reveals that the assessment units are not
ecologically distinct around the Quark (Figure 4). The Bothnian Bay is clearly separated from the other though.

Figure 4 MDS plot based on the last sample (2013-2015) available from each station.

The Swedish stations in the shallow open sea part of the Quark are sampled from 2015 and only one year of data is
available. The two Finnish stations in the same area have long time series and in Figure 5 are BQI for the three
samples at each of the two Finnish Quark stations and one Finnish Bothnian Sea station illustrated from the year
2000 and onwards. Data before 2000 was not available per grab.

Figure 5 BQI per sample for three Finnish stations in the Quark (F15 and F16) and the Bothnian Sea (F18).

The southernmost station F18 situated in the deeper parts of the northern Bothnian Sea has the highest BQI values,
probably due to higher total abundance and less dominance of Marenzelleria and Macoma balthica (see Figure 6 for
yearly average species composition).

Figure 6 Visit average species composition for three Finnish stations in the Quark (F15 and F16) and the Bothnian Sea (F18). Note that colors
for a certain taxon are different between plots.

The two Swedish stations N 20 and N 21 in the very southwestern corner of the assessment unit the Quark also have
long time series (Figure 7). From these it can be seen that BQI is often higher than the GES boundary 4. However the
crash and slow recovery of the dominating species Monoporeia affinis and the invasion of Marenzelleria around the
year 2000 have clearly lowered BQI during the period 2000 to 2014 (Figure 8).

Figure 7 BQI per sample for three Swedish stations in the southwestern corner of the Quark.

Figure 8 Average yearly species composition for three Swedish stations in the southwestern corner of the Quark.

These stations are part of the Swedish outer coastal/open sea cluster NAT1 in the northern Bothnian Sea.

Figure 9 Median and 20th percentile of BQI in the outer coastal water and open sea cluster NAT1 in the northern Bothnian Sea. The median
and the 20th percentile are calculated with bootstrapping.

During the WFD boundary setting process in the year 2006 this time series (Figure 9) was used together with several
other time series to make sure that natural variation within these unaffected national clusters should be above the
good moderate boundary. However, the crash of Monoporeia was judged as an extreme event caused by natural
factors and hence it should not be regarded as part of the natural variation. The invasion of Marenzelleria had just
started and was regarded as having little influence at this time. For boundary setting only data before the year 2000
was used. When setting boundaries for the open sea areas for MSFD the outer coastal WFD boundaries were used as
no other way of setting the boundaries was present at that time. The open sea boundaries were validated by expert
judgement based on national open sea data available at that time.
In 2015 a newly revised monitoring program with much greater spatial coverage was started in Sweden. The first
data from this program are now available. Together with Finnish monitoring data these data show that the present
boundary for the open sea Quark (4) is likely to be too high (Figure 3). There are no known anthropogenic
disturbances in this area and no reason to why this area should not be regarded as having at least good status can be
seen. Given the data we have at present a boundary similar to the open sea Bothnian Bay (GES 1.5) seems to be
more realistic as this is well below the current bootstrapped distribution of BQI (Figure 3) and also fits well on a map
of GES in this area (Figure 10). This is a pragmatic solution and in the future more work is needed to improve the
system behind assessments based on benthic fauna in these areas with low salinity, low diversity and natural
variability.

Figure 10 Swedish coastal GES and suggested GES in the open sea Helcom assessment units in the Gulf of Bothnia.
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