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Abundance of coastal fish key functional groups
Key Message

This core indicator evaluates the abundance of selected functional groups of disstalthe Baltic Sea. As
a rule,good status is achieved when the abundance of piscivdies fish that feed on other fishg above a
site-specific threshold valugnd the abundance afyprinidsor mesopredatorgi.e. mid trophiclevelfish) is
within an acceptable rander the specific siteThe status of functional groups of coastal fish in the Baltic
Sea has been evaluated by assessing the status of piscivores and cipasaiwedatorsduring the
period2011-2015.
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Key message figure 1: Status assessment results based evaluation of the indicator 'abundance of selected functional
groups of coastal fish'. Thessessment is carried out using Scale 3 HELCOM assessment units (definétEhGkev
Monitoring and Assessment Strategy AnngxClickon individual mapso enlarge.

For piscivoresggood shtusis achievedn 24 out of a total of 29nonitoring locations, and fat3 coastal
HELCOMssessment units out of thib that were evaluated. For cyprinifieesopredatorsgood statuds
only achieved irl5 of the 27monitored locations and thuis sevenof the 16 evalated assessment units. In
the locations classified a®t good the abundance of cyprinids was too highalhbut one (Hiiumaa,
Estonia) of thel2 locations
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The environmental status indicated by piscivordsanceslightly better compard to that indicated by
cyprinids. Generally, the status of piscivores is better in more northern areas comparextéccentral

areas. For cyprinidsiesopredators good statuss not achieved irthe Swedistpart ofthe QuarkandAland
Seajn all Finnish coastal waters except for the Bothnian Bay, and in Estonian and Latvian coastal waters.

The level of confidence of the assessment differs across arehsegions as a result of differences in

monitoring methodologyas well as in some countries poor temporal and spatial coverage of monitoring due
to poor financiakupportfor monitoring The methodological confidencelighin all areas and the

confidence in the accuracy of the assessmehigh in majority of theassessment units. The confidence in

the temporal coverage is high in all areas except for the Latvian and Lithuanian areas, and the confidence in
spatial representhility is the highest in the Finnish areas but poorer in other countries.

Theindicator isoperationalin the coastal waters ahostcountries bordering the &tic Sea. For the time

being,it is not applicable in some areas where coastal fish monitoring data are scarce and further studies as
well as time series are needed to yield a reliableeasment of these areas. In the future, in line with

increasing knowledge, the indicator might undergo further development.

Relevance of the core indicator

The state of coastal fish communities reflect the ecological state in coastal ecosystems asheddffests
of recreational and sma#icale coastal commercial fishery. Changes in theteng development of the
abundance of functional groups of coastal fish reflect the effects of increased water temperature and
eutrophication in coastal areas and/ohanges in the level of humaxploitation(fishing and habitat
degradation) and naturgiredation pressure

Policy relevance of the core indicator

BSAP Segment and Objectives MSFD Descriptors and Criteria
Primary link Biodiversity D4 Food webs
9 NaturalDistribution and occurrence  D4C2. Trophic guilds, balance of total guild
of plants and animals abundance

9 Thriving and balanced communities
of plants and animals
Secondary link  Hazardous substances
1 Healthy wildlife

Other relevant legislationin some Contracting Partieé HELCONotentially also EU Habitats Directive
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Results and Confidence

The current evaluation afnvironmental statusising coastal fish evaluates the periodl2€015. The
evaluationuses either a 'deviation from baseline approach' or a 'trend based evaluation' depending on the
time series coverage. Evaluations have been carried out7#¢ior piscivores) and 16 (for
cyprinidgmesopredator} 'scale 3 HELCOM assessment uriits’.moe information on assessment units,

see theAssessment protocol

The status evaluation per monitoring location and assessmeitis summarized in the tables belofata
for mesopredatorsvas only available for one area (Monciskes/Butinge, Lithuania)

Piscivores

In more thanB80 %of the evaluated monitoring location24 out of the total29 locations)good statuss
achievedIn two assessment unitéThe Quark Swedish Coastal watansl Western Gotland Basin Swedish
Coastal watergthere are differingstatusclassifications in different monitoring locations within the same
unit (see table below), likely reflecting differences in the local appearance of coastal fish communities.
When summarizing over assessment urgsod statuss achieved il3out 16 assessd units.

Some general patterns suggekat the status depends on the geographic area. In the more northern and
southernareas the status is generally good, whereas in noair@ral parts of the Baltic Sea tls&atus is
worse.
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Results table 1. Piscivevaluation results for the assessment period 22015.

Sub-basin name Qountry (oastal area name (assessment unit) Qoastal Monitoring location Time period Identity of key piscivores Monitoring Assessment Ref. period GESborder Qurrent value Satus Satus
areacode assessed method method status monitoring coastal
location area
Bothnian Bay Rnland___ Bothnian Bay Rinnish Coastal waters 1 Finnish 105D 31 1998-2015 _Perch, pike, pikeperch ommercial Sats_Trend €3 Sopep>0.1(+) Pslope=0.07 (1) G GBS
Bothnian Bay Sweden Bothnian Bay Swedish Coastal waters 2 Rinef 2002-2015  Perch, pike, burbot Gill net Trend GES Sope p>0.1(+) Psope=0.63 GES
Bothnian Bay Sweden Bothnian Bay Svedish Coastal waters 2 il 2004-2015  Perch, pike, burbot Gill net Trend GES Sope p>0.1(+) Pslope =0.42 GES GES
The Quark Fnland The Quark Finnish Coastal waters 3 Finnish ICESrect 23 1998-2015  Perch, pike, pikeperch Commercial stats Trend GBS Sope p>0.1(+) Psope=0.001(+) GES
The Quark Fnland The Quark Finnish Qoastal waters 3 Finnish ICESrect 28 1998-2015 Perch, pike, pikeperch Commercial stats Baseline GES 0.24 .31 GES GES
The Quark Sveden  The Quark Swedish Coastal waters 7] Holmi n 2002-2015 _Perch, pike, burbot Gilnet Trend [e=3 Sopep>0.1(+) Pope=049 GBS
The Quark Sveden  The Quark Swedish Coastal waters 4 Norrbyn 2002-2015 _Perch, pike, burbot Gill net Trend ubGES  Sopep<01(+) Pslope=0.92  subGES  |SUbGES.
Bothnian Sea FAnland Bothnian Sea Finnish Qoastal waters 5 Finnish ICESSD 30 1998-2015 _ Perch, pike, pikeperch Commercial stats Trend subGES Sopep<0.1(+) Psope=0.03(+) GES GES
Bothnian Sea Sweden Bothnian Sea Swedish Coastal waters 6 GaviksfjNden 2004-2015  Perch, pike, burbot Gill net Trend GBS Sopep>0.1(+) Pdope=0.04(+) GES
Bothnian Sea Sweden Bothnian Sea Swedish Coastal waters 6 Liingvindsfjtden 2002-2015  Perch, pike, burbot Gill net Trend GBS Sope p>0.1(+) Pslope=0.38 GBS
Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 Forsmark 2002-2015  Perch, pike, burbot, pikeperch Gill net Trend GBS Sopep>0.1(+) Pslope=0.47 fe=9)
Bothnian Sea Swveden Bothnian Sea Swedish Coastal waters 6 Forsmark, long time-series 1998-2015 Perch, pike, burbot, pikeperch Gill net Baseline GBS 1163 57.25 GBS GES
) land Sea Finland ) land Sea Finnish Coastal waters 7 NA NA NA NA NA NA NA NA NA NA
) land Sea Sveden ) land Sea Svedish Qoastal waters 8 Lagnl 2002-2015 _Perch, pike, burbot, pikeperch Gl net Trend GBS Sope p>0.1(+) Pslope=0.63 GBS GBS
Archipelago Sea Fnland Archipelago Sea Coastal waters 9 Finbo 2002-2015  Perch, pike, pikeperch Gill net Trend GBS Sope p>0.1(+) Pslope=0.95 [e=3)
Archipelago Sea Fnland  Archipelago Sea Coastal waters 9 Kumlinge 2003-2015  Perch, pike, pikeperch Gl net Trend [e= Sopep>0.1(+) Pslope=0.2 [€=
Archipelago Sea Finland Archipelago Sea Qoastal waters 9 Finnish ICESSD 29 1998-2015 Perch, pike, pikeperch Commercial stats Trend SubGES Sopep<0.1(+) Pdope=003(+) GES GES
Northern Baltic Sea Finland Northern Baltic Proper Finnish Qoastal waters 10 NA NA NA NA NA NA NA NA NA NA
Northern Baltic e Sweden _ Northern Baltic Proper Swedish Coastal waters 11 Asd 2005-2015 _Perch, pike, burbot, pikeperch _ Gill net Trend =3 Sopep>01(+) Pdope=014 GBS
Northern Baltic Sea Sveden Northern Baltic Proper Swedish Qoastal waters 11 Muskl 1998-2015 _ Perch, pike, pikeperch, cod Gill net Baseline GBS 4.39 .45 GES GBS
Northern Baltic Sea Estonia Northern Baltic Proper Estonian Coastal waters 12 NA NA NA NA NA NA NA NA NA NA
Gulf of Finland Finland Gulf of Finland Finnish Coastal waters 13 Finnish ICBSSD 32 1998-2015  Perch, pike, pikeperch Qommercial stats _Trend subGES Sope p>0.1(+) Psope=0.01(+) GES GES
Gulf of Finland Estonia Gulf of Finland Estonian Coastal waters 14 NA NA NA NA NA NA NA NA NA NA
Gulf of Finland Russa Gulf of Finland Russian Qoastal waters 15 NA NA NA NA NA NA NA NA NA NA
Gulf of Rga Estonia___Gulf of Riga Estonian Coasial waters 6 Hiumaa 19982015 _Perch, pike, pikeperch Gl net Bassline __sbGES 3337 3128 SUbGES __|SubGES
Gulf of Riga Latvia Gulf of Riga Latvian Qoastal waters 17 Dauigagriva 1998-2015 _ Perch, pike, pikeperch Gl net Trend [e=3 Sope p>0.1(+) Pslope=0.87 GBS GES
Western Gotland Basin - Sweden ‘Western Gotland Basin Svedish Coastal waters 18 Kvndl finkden 2002-2015 Perch, pike, pikeperch, cod, turbot Gl net Trend subGES Sope p>0.1(+) Pslope=0.23 subGES
Western Gotland Basin - Sweden ‘Western Gotland Basin Svedish Coastal waters 18 Kvndl filkden, long time-series 1998-2015  Perch, pike, pikeperch, cod, turbot Gill net Trend subGES Sope p>0.1(+) Psope=0.1 subGES
Western Gotland Basin - Sweden Western Gotland Basin Svedish Qoastal waters 18 \tl filvden, autumn 1998-2015  Perch, pike, pikeperch, cod, turbot  Gill net Baseline GBS 6.74 6.85 GBS
Western Gotland Basin_Sveden Western Gotland Basin Svedish Qoastal waters 18 Vinl 1998-2015 Perch, pike, pikeperch, cod, turbot _Gill net Baseline SUbGES 64.98 2497 SUbGES SubGES
Estern Gotland Basin __ Estonia Eastern Gotland Basin Estonian Qoastal waters 19 NA NA NA NA NA NA NA NA NA NA
Estern Gotland Basin__ Latvia Eastern Gotland Basin Latvian Qoastal waters 20 Jurkalne 1999-2015 Perch, pike, pikeperch, cod, turbot Gl net Baseline GBS 7.48 24.86 GBS GES
Estern Gotland Basin  Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Mon/But 1998-2012  Perch, pike, pikeperch, cod, turbot Gl net Trend GES Sope p>0.1(+) Pslope=0.54 GBS
Estern Gotland Basin Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Quronian lagoon 1998-2012  Perch, pike, burbot, pikeperch Gill net Trend GES Sope p>0.1(+) Pslope=0.34 GES GES
Estern Gotland Basin __ Sweden Eastern Gotland Basin Svedish Qoastal waters 22 NA NA NA NA NA NA NA NA NA NA
Estern Gotland Basin  Russia Eastern Gotland Basin Russian Qoastal waters 23 NA NA NA NA NA NA NA NA NA NA
Estern Gotland Basin___Poland Eastern Gotland Basin Polish Qoastal waters 24 NA NA NA NA NA NA NA NA NA NA
CGdansk basin Russia Gdansk Basin Russian Goastal waters 25 NA NA NA NA NA NA NA NA NA NA
CGdansk basin Poland Cdansk Basin Polish Coastal waters 26 NA NA NA NA NA NA NA NA NA NA
Bornholm basin Sweden Bornholm Basin Swedish Qoastal waters 27 Torhamn 2002-2015  Perch, pike, pikeperch, cod, turbot Gl net Trend GES Sope p>0.1(+) Pslope=0.002(+) GES GES
Bornholm basin Poland Bornholm Basin Polish Qoastal waters 28 NA NA NA NA NA NA NA NA NA NA
Bornholm basin Denmark  Bornholm Basin Danish Coastal waters 29 NA NA NA NA NA NA NA NA NA NA
Bornholm basin Germany _ Bornholm Basin German (oastal waters 30 NA NA NA NA NA NA NA NA NA NA
Arkonabasin Sweden Arkona Basin Swedish Goastal waters 31 NA NA NA NA NA NA NA NA NA NA
Arkonabasin Denmark _ Arkona Basin Danish Qoastal waters 32 NA NA NA NA NA NA NA NA NA NA
Arkona basin Germany  Arkona Basin German Coastal waters 33 NA NA NA NA NA NA NA NA NA NA
g bight Germany Bight German (oastal waters 34 NA NA NA NA NA NA NA NA NA NA
bight Denmark Bight Danish Qoastal waters 35 NA NA NA NA NA NA NA NA NA NA
Kl Bight Denmark __ Kiel Bight Danish Coastal waters 36 NA NA NA NA NA NA NA NA NA NA
Kiel Bight Germany  Kiel Bight German Qoastal waters 37 NA NA NA NA NA NA NA NA NA NA
Belt Sea Denmark __ Belts Danish Goastal waters 38 NA NA NA NA NA NA NA NA NA NA
The sound Sweden The Sound Swedish Coastal waters 39 NA NA NA NA NA NA NA NA NA NA
The sound Denmark  The Sound Danish Coastal waters 40 NA NA NA NA NA NA NA NA NA NA
Kattegat Sveden Kattegat Swedish Coastal waters 41 NA NA NA NA NA NA NA NA NA
Kattegat Denmark __ Kattegat Danish Qoastal waters, induding imfjorden_42 NA NA NA NA NA NA NA NA NA NA

In the northern parts of the Baltic Sedthnian Bay, The QuafBpthnian Sea, Aland Sea and Archipelago
Sea), the relative abundances of piscivores are generally high and staiblereasingsee Results figure 1).
Only in one location (Norrbyn) is tls¢éatusfailing to achieve the threshold, indicating a not good status

In the central parts of the Baltic Sea (Northern B&8gg Gulf of Finland, Gulf of Riga and Gotland Basin),
there are differences in the status across monitoring locations,gadl statuss only achieved ifive out

of seven assessment units (see Results tabl&ddd statuss achieved in the NortherBaltic Sea Gulf of
Finland southern Gulf of Riga and Eastern Gotland Bagiereasin the Estonian parof the Gulf of Riga
and Western Gotland Basin tineonitoring stations (HiiumagEstoniaandthe Swedish locations
Kvadofjarden and Vind, are classifiesfailing the thresholdin the two Lithuanian locations the status
appears to be good, but no data is available for assessments after 2012.

In the more southern part@ssessment is only available for d@&edish location (Torhamn, Bornholm
Basin) andhe status here igjood(see Results table 1).
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Results figure 1. Piscivostatusevaluation resultsAll evaluations are displayed per shhsin for each monitoring
location. In locations where the baseline approach is appliedittteshold values displayed as the edge between the
green @ood and red ot good fields and the evaluation @ood not good statuss given for each point in time. The
black lines indicate the median of the evaluated period. For assessment units where the avaitaldelg allowed for

a trend based evaluation,green line denotes good statusevaluation outcome whereas a red line denotesc

good statusevaluation outcome.The trendline indicates a significant positive (green) and negative (red) trend at p <
0.1 during 2008015 for the timesseries in each location.

Cyprinidémesopredators

The environmental status assessed on the basis of the abundance of cyprididsesopredatorss
generally not goodGood statugs only achieved irb5 %of the assessethonitoring locations 15 out of in
total 27 location3, and only in seven out 46 assessment unit&ee table beloy In the locations classified
ashaving not good statu@ 2 locations) the abundance of cyprinids was too highalhbut one (Hiiumaa,
Estonia).

There are some geographical patterns in the status of the indicatorgaad statuds not achieved ithe
Swedistpart of theQuark and Aland Sea, in all Finnish coastal waters except for the Bothnian Bay, and in
Estonian and Latvian coastahters.

In all but one othe locationsclassified asot good statusthe abundance of cypriniteesopredatorswas
at too high levelsHowever,in the only Estonian location assesgetiumaa), the abundances appear to be
too low to reflectgood status

Bvaluationsof the indicatorwere only carried out for cyprinidsiesopredatorsin the central and northern
parts of the Baltic Sea since monitoritagsupport the indicatoare currently lackingn Germany and
Denmark
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Results table 2. Cyprinichesdpredatorsevaluation results for the assessment periodl22015.

SQub-basin name Qountry (oastal area name (assessment unit) Qoastal Monitoring location Time period Identity of Monitoring Assessment Ref. period GESborder Qurrent value Satus Satus
areacode assessed indicator  method method status monitoring coastal

location area

Bothnian Bay Finland Bothnian Bay Fnnish Qoastal waters 1 Annish ICESSD 31 1998-2015 Cyprinids  Commercial stats Baseline GES 0.092; 0.19 0.15 GES GES

Bothnian Bay Sweden Bothnian Bay Swedish Coastal waters 2 Rinent 2002-2015 Cyprinids  Gill net Trend GBS Sopep>0.1(+) Pslope=0.4 GES

Bothnian Bay Sweden Bothnian Bay Swedish Coastal waters 2 KinnbNeksfjNden 2004-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.3 GES GES

The Quark Finland The Quark Finnish Coastal waters 3 Fnnish ICESrect 23 1998-2015 Cyprinids ~ Commercial stats Trend SubGES Sopep<0.1(-) Pslope=0.49 subGES

The Quark Finland The Quark Finnish Coastal waters 3 Finnish ICESrect 28 1998-2015 Cyprinids  Commercial stats Trend subGES Sopep<0.1(-) Pslope=0.18 subGES subGES

The Quark Sweden The Quark Swedish Goastal waters 4 Holml n 2002-2015 Cyprinids ~ Gill net Trend subGES Sopep<0.1(-) Pslope=0.01(+) subGES

The Quark Sweden The Quark Swedish Qoastal waters 4 Norrbyn 2002-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.58 GES subGES

Bothnian Sea Finland Bothnian Sea Finnish Coastal waters 5 Finnish ICESSD 30 1998-2015 Cyprinids  Commercial stats Baseline subGES 0.137,0.208  0.22 subGES subGES

Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 GaviksfjNden 2004-2015 Cyprinids ~ Gill net Trend GBS Sopep>0.1(+) Pslope=0.46 GBS

Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 LiingvindsfjiN-den 2002-2015 Cyprinids  Gill net Trend GBS Hopep>0.1(+) Pslope=0.56 GBS

Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 Forsmark 2002-2015 Cyprinids  Gill net Trend GBS Hopep>0.1(+) Pslope=0.35 GES

Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 Forsmark, long time-series 1998-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.75 GES GES

) land Sea Finland ) land Sea Finnish Coastal waters 7 NA NA NA NA NA NA NA NA NA NA

) land Sea Sweden ) land Sea Swedish Qoastal waters 8 Lagnl 2002-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.006 (+) subGES subGES

Archipelago Sea Finland Archipelago Sea Coastal waters 9 Finbo 2002-2015 Cyprinids ~ Gill net Trend subGES Sopep<0.1(-) Pslope=0.016 (+) subGES

Archipelago Sea Finland Archipelago Sea Coastal waters 9 Kumlinge 2003-2015 Cyprinids ~ Gill net Trend subGES Sopep<0.1(-) Pslope=0.15 subGES

Archipelago Sea Finland Archipelago Sea Qoastal waters 9 Fnnish ICESSD 29 1998-2015 Cyprinids  Commercial stats Baseline  GES 0.0951; 0.2248 0.23 subGES subGES

Northern Baltic Sea Finland Northern Baltic Proper FAnnish Coastal waters 10 NA NA NA NA NA NA NA NA NA NA

Northern Baltic Sea Sweden Northern Baltic Proper Swedish Coastal waters 11 Askl 2005-2015 Cyprinids  Gill net Trend GES Sopep>0.1(+) Pslope=0.91 GES GES

Northern Baltic Sea Estonia Northern Baltic Proper Estonian Qoastal waters 12 NA NA NA NA NA NA NA NA NA NA

Gulf of Finland Finland Gulf of Finland Finnish Coastal waters 13 Finnish ICESSD 32 1998-2015 Cyprinids  Commercial stats Trend subGES Sopep<0.1(-) Pslope =0.55 subGES subGES

Gulf of Finland Estonia Gulf of Finland Estonian Qoastal waters 14 NA NA NA NA NA NA NA NA NA

Gulf of Finland Russia Gulf of Finland Russian Coastal waters 15 NA NA NA NA NA NA NA NA NA NA

Gulf of Rga Estonia Gulf of Rga Estonian Qoastal waters 16 Hilumaa 1998-2015 Cyprinids  Gill net Trend subGES Sope p <0.1(+) Pslope=0.28 subGES subGES

Gulf of Rga Latvia Gulf of Rga Latvian Qoastal waters 17 Daugagriva 1998-2015 Cyprinids  Gill net Trend subGES Sopep <0.1(-) Pslope=0.46 subGES subGES

Western Gotland Basin ~ Sweden Western Gotland Basin Svedish Coastal waters 18 kvl fiNden 2002-2015 Cyprinids ~ Gill net Trend GBS Sopep>0.1(+) Pslope=0.84 GBS

Western Gotland Basin ~ Sweden Western Gotland Basin Swedish Coastal waters 18 Kyl fjiN-den, long time-series 1998-2015 Cyprinids ~ Gill net Baseline GBS 15.3;53.67 37.14 GES

Western Gotland Basin  Sweden Western Gotland Basin Swedish Goastal waters 18 Vinl 1998-2015 Cyprinids  Gill net Trend GBS Sopep>0.1(+) Pslope=0.31 GES GES

Estern Gotland Basin Estonia Eastern Gotland Basin Estonian Goastal waters 19 NA NA NA NA NA NA NA NA

Estern Gotland Basin Latvia Eastern Gotland Basin Latvian Coastal waters 20 Jurkalne 1998-2015 Cyprinids  Gill net Trend subGES Sopep<0.1(-) Pslope=0.72 subGES SUbGES

Estern Gotland Basin Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Mon/But 1999-2015 Mesopredat¢ Gill net Trend GBS Sope p>0.1(+) Pslope=0.75 GBS

Estern Gotland Basin Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Quronian lagoon 1998-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.98 GES GES

Estern Gotland Basin Swveden Eastern Gotland Basin Swedish Qoastal waters 22 NA NA NA NA NA NA NA NA NA NA

Estern Gotland Basin Russa Eastern Gotland Basin Russian Qoastal waters 23 NA NA NA NA NA NA NA NA NA NA

Estern Gotland Basin Poland Eastern Gotland Basin Polish Qoastal waters 24 NA NA NA NA NA NA NA NA NA NA

CGdansk basin Russa Gdansk Basin Russian Qoastal waters 25 NA NA NA NA NA NA NA NA NA NA

Gdansk basin Poland Gdansk Basin Polish Coastal waters 26 NA NA NA NA NA NA NA NA NA NA

Bornholm basin Sweden Bornholm Basin Swedish Coastal waters 27 Torhamn 2002-2015 Cyprinids  Gill net Trend GES Sope p>0.1(+) Pslope=0.5 GES GES

Bornholm basin Poland Bornholm Basin Polish Qoastal waters 28 NA NA NA NA NA NA NA NA NA

Bornholm basin Denmark  Bornholm Basin Danish Qoastal waters 29 NA NA NA NA NA NA NA NA NA NA

Bornholm basin Germany  Bornholm Basin German Coastal waters 30 NA NA NA NA NA NA NA NA NA NA

Arkona basin Sweden Arkona Basin Svedish Qoastal waters 31 NA NA NA NA NA NA NA NA NA NA

Arkonabasin Denmark  Arkona Basin Danish Qoastal waters 32 NA NA NA NA NA NA NA NA NA NA

Arkona basin Germany  Arkona Basin German Coastal waters 33 NA NA NA NA NA NA NA NA NA NA

Mecklenburg bight Germany g Bight German Coastal waters 34 NA NA NA NA NA NA NA NA NA A

Mecklenburg bight Denmark g Bight Danish Qoastal waters 35 NA NA NA NA NA NA NA NA NA A

Kiel Bight Denmark  Kiel Bight Danish Coastal waters 36 NA NA NA NA NA NA NA NA NA A

Kiel Bight Germany  Kiel Bight German Qoastal waters 37 NA NA NA NA NA NA NA NA NA A

Belt Sea Denmark  Belts Danish Qoastal waters 38 NA NA NA NA NA NA NA NA NA NA

The sound Swveden The Sound Swedish Qoastal waters 39 NA NA NA NA NA NA NA NA NA NA

The sound Denmark  The Sound Danish Qoastal waters 40 NA NA NA NA NA NA NA NA NA NA

Kattegat Swveden Kattegat Svedish Coastal waters 41 NA NA NA NA NA NA NA NA NA

Kattegat Denmark  Kattegat Danish Qoastal waters, including Limfjorden 42 NA NA NA NA NA NA NA NA NA NA

In the northernmost parts of the Baltic Sea (Bothnian Bay and The Quark), the status is ggoerhitythe
Bothnian Bay but bad in the QuaiiResultdable 2 and Resultiigure 3). In the latter subbasin the

abundance of cyprinidis high or increasing (Holmén, Sweden) in three of the locations and at a stable and
acceptable level in one of the Swedish areas (Norrbyn).

In the Bothnian SeandAland Sealong the Swedish coast thelative abundance of cyprinids is generally
stableand acceptabléindicatinggood statuy except forin one area (Lagné) in the Aland Sea where the
abundance is increasings a contrast, the status is poor duetoigh or increasing abundances of cyms
along the Finnish Bothnian Saad Archipelago Seaast hence indicatingot good statugsee Results
figure 3).

Inthe central parts of the Baltic Sea (Northern Basieg Gulf of Finland, Gulf of Riga and Gotland Basin) the
statusisgoodin all Svedish locations. Along the Finnish, Estonian and Latvian coasts the stabtgdod

in all locations as a result tdo high or increasing abundances of ayts except for in Hiilumaa (Estonia)
where the abundances ateo low to representgood statts. In the two Lithuanian locations the status
appears to begood but no data is available for assessments after 2012.

In the southernmost locations (Torhamn, Bornhd®asin) the evaluation of cyprinid communities indicate
good status
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Results figur@. Cyprinidmesopredatorevaluation outcomeAll evaluations are displayed per shhsin for
eachmonitoring location. In locations where the baseline approach is appliedhtieshold valués displayed as the
edge between the greergbod statu¥ and red(hot good statu} fieldsand the evaluation o$tatusis given for each
point in time. The blacknes indicate the median of the evaluated periéar assessment unitghere the available
data only allowed for a trend based evaluati@green line denote good statusevaluation outcomevhereas a red
line denotes anot good statusvaluation outcomeThe trendline indicates a significant trend at p < 0.1 during 2008
2015 for the timesseries in each location.

Confidence of the indicator status evaluatio

In general, he confidencevariesacross assessment units, countries and monitoring programmes since, for
example, the number of years for which coastal fish monitoring has been carried out varies between
locations, as do the spatial coverage of moniigrivithin assessment units, and the confidence in the actual
assessmentGenerally, the confidence of the evaluation is higher in locations where monitoring started
before 1999%nd where data is available for all years during the assessment period-220%) where

there is good spatial coverage of monitoring and where the monitoring is fisheries independent and
targeting the focal species of the assessment.

The confidence scoring followed the principles as outlined iHE&ECOM integrated biodiversity
assessment. Confidence was scored using four criteria with three different levels (1= high, 0.5=intermediate,
and 0= low). The criteria used was:

Confidence in the accuracy of the estimate (Conflé@vel 1 =fisheries independent monitoring, 0.5 =
fisheriesdependent monitoring (commercial catch data and recreational fishermen surveys) targeting focal
species, and 0 = fisheries dependent monitoring not targeting focal species (commercial catch data for
cyprinids).

Confidence in theaemporal coverage of assement(Confl). Level 1 = data for all years during 2€2015,
0.5 = data missing for one or two years during 22015, and 0 = data missing for three or more years
during 20112015.

Confidence irspatial representability of the assessmef€onfS. Level 1=full coverage/several monitoring
locationsper assessment unit given its si@eb =two or more monitoringocationsper assessment unit
and 0 = onenonitoringlocationper assessment unit

Methodological confidencConfM).For coastal fish all assseent units reach level 1 since all monitoring
programs included in the assessment are described in the coastal fish monijoriedines
(http://helcom.fi/action-areas/monitoringand-assessment/manualand-guidelines/coastafish-

quidelines.
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Resuls table 3 Confidence in the status assessmehthe piscivores indicatagiccording to the criteria developed
within HELCOM for the integrated biodiversity assessment

/

SQub-basin name Qountry Qoastal area name (assessment unit) Qoastal Monitoring area Time period Identity of key piscivores Monitoring QonfA QonfT @nfS ConfM
areacode assessed method
Bothnian Bay Finland Bothnian Bay Finnish Coastal waters 1 Finnish ICESSD 31 1998-2015  Perch, pike, pikeperch Commercial stats 0.5 1.0 1.0 1.0
Bothnian Bay Swveden Bothnian Bay Svedish Qoastal waters 2 Rinen 2002-2015  Perch, pike, burbot Gl net
Bothnian Bay Swveden Bothnian Bay Svedish Qoastal waters 2 KinnbNcksfjden 2004-2015  Perch, pike, burbot Gl net 1.0 1.0 0.5 1.0
The Quark Fnland The Quark Finnish Coastal waters 3 Finnish ICESrect 23 1998-2015 Perch, pike, pikeperch Commercial stats
The Quark Fnland The Quark Finnish Coastal waters 3 Finnish ICESrect 28 1998-2015  Perch, pike, pikeperch Commercial stats 0.5 1.0 1.0 1.0
The Quark Swveden The Quark Swvedish Coastal waters 4 Holml n 2002-2015  Perch, pike, burbot Gil net
The Quark Swveden The Quark Swedish Coastal waters 4 Norrbyn 2002-2015  Perch, pike, burbot Gill net 1.0 1.0 0.5 1.0
Bothnian Sea Finland Bothnian Sea Finnish Coastal waters 5 Finnish ICESSD 30 1998-2015  Perch, pike, pikeperch Commercial stats 0.5 1.0 1.0 1.0
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 GaviksfiNrden 2004-2015  Perch, pike, burbot Gl net
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 Liingvindsfj\rden 2002-2015  Perch, pike, burbot Gl net
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 Forsmark 2002-2015 Perch, pike, burbot, pikeperch Gl net
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 Forsmark, long time-series 1998-2015  Perch, pike, burbot, pikeperch Gill net 1.0 1.0 0.5 1.0
) land Sea Fnland ) land Sea Finnish Coastal waters 7 NA NA NA NA NA NA NA NA
) land Sea Swveden ) land Sea Swedish Qoastal waters 8 Lagnl 2002-2015  Perch, pike, burbot, pikeperch Gil net 1.0 1.0 0.0 1.0
Archipelago Sea Fnland Archipelago Sea Qoastal waters 9 Finbo 2002-2015  Perch, pike, pikeperch Gl net
Archipelago Sea Fnland Archipelago Sea Qoastal waters 9 Kumlinge 2003-2015  Perch, pike, pikeperch Gill net
Archipelago Sea Finland Archipelago Sea Qoastal waters 9 Finnish ICESSD 29 1998-2015  Perch, pike, pikeperch Commercial stats 1.0 1.0 1.0 1.0
Northern Baltic Sea Fnland Northern Baltic Proper Finnish Coastal waters 10 NA NA NA NA NA NA NA NA
Northern Baltic Sea Swveden Northern Baltic Proper Svedish Coastal waters 11 Askl 2005-2015  Perch, pike, burbot, pikeperch Gill net
Northern Baltic Sea Swveden Northern Baltic Proper Svedish Coastal waters 11 Muskl 1998-2015  Perch, pike, pikeperch, cod Gill net 1.0 1.0 0.5 1.0
Northern Baltic Sea Estonia Northern Baltic Proper Estonian Coastal waters 12 NA NA NA NA NA NA NA NA
Gulf of Anland Fnland Gulf of Finland Fnnish Coastal waters 13 Finnish ICESSD 32 1998-2015  Perch, pike, pikeperch Commercial stats 0.5 1.0 1.0 1.0
Gulf of Anland Estonia Gulf of Ainland Estonian Coastal waters 14 NA NA NA NA NA NA NA NA
Gulf of Anland Russia Gulf of Anland Russian Qoastal waters 15 NA NA NA NA NA NA NA NA
Gulf of Rga Estonia Gulf of Riga Estonian Coastal waters 16 Hiiumaa 1998-2015  Perch, pike, pikeperch Gil net 1.0 1.0 0.0 1.0
Gulf of Riga Latvia Gulf of Rga Latvian Coastal waters 17 Daugagriva 1998-2015  Perch, pike, pikeperch Gill net 1.0 0.5 0.0 1.0
Western Gotland Basin  Swveden Western Gotland Basin Swvedish Coastal waters 18 KvNdl fjiNden 2002-2015 Perch, pike, pikeperch, cod, turbot Gill net
Western Gotland Basin  Sveden Western Gotland Basin Svedish Qoastal waters 18 KNl fjrden, long time-series 1998-2015  Perch, pike, pikeperch, cod, turbot  Gill net
Western Gotland Basin - Sveden Western Gotland Basin Svedish Qoastal waters 18 KvNdl fiNden, autumn 1998-2015  Perch, pike, pikeperch, cod, turbot Gill net
Western Gotland Basin  Swveden Western Gotland Basin Svedish Qoastal waters 18 Vinl 1998-2015  Perch, pike, pikeperch, cod, turbot Gill net 1.0 1.0 0.5 1.0
Estern Gotland Basin  Estonia Eastern Gotland Basin Estonian Qoastal waters 19 NA NA NA NA NA NA NA NA
Estern Gotland Basin  Latvia Eastern Gotland Basin Latvian Coastal waters 20 Jurkalne 1999-2015  Perch, pike, pikeperch, cod, turbot Gill net 1.0 0.5 0.0 1.0
Estern Gotland Basin  Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Mon/But 1998-2012  Perch, pike, pikeperch, cod, turbot Gill net
Estern Gotland Basin _ Lithuanina _Eastern Gotland Basin Lithuanian Coastal waters 21 Quronian lagoon 1998-2012  Perch, pike, burbot, pikeperch Gil net 1.0 0.0 0.5 1.0
Estern Gotland Basin  Sveden Eastern Gotland Basin Swedish Coastal waters 22 NA NA NA NA NA NA NA NA
Estern Gotland Basin  Russia Eastern Gotland Basin Russian Coastal waters 23 NA NA NA NA NA NA NA NA
Estern Gotland Basin__Poland Eastern Gotland Basin Polish Qoastal waters 24 NA NA NA NA NA NA NA NA
Cdansk basin Russia Gdansk Basin Russian Qoastal waters 25 NA NA NA NA NA NA NA NA
Gdansk basin Poland Gdansk Basin Polish Qoastal waters 26 NA NA NA NA NA NA NA NA
Bornholm basin Swveden Bornholm Basin Svedish Coastal waters 27 Torhamn 2002-2015  Perch, pike, pikeperch, cod, turbot Gill net 1.0 1.0 0.0 1.0
Bornholm basin Poland Bornholm Basin Polish Qoastal waters 28 NA NA NA NA NA NA NA NA
Bornholm basin Denmark  Bornholm Basin Danish Coastal waters 29 NA NA NA NA NA NA NA NA
Bornholm basin Germany  Bornholm Basin German Coastal waters 30 NA NA NA NA NA NA NA NA
Arkonabasin Sweden Arkona Basin Swedish Qoastal waters 31 NA NA NA NA NA NA NA NA
Arkonabasin Denmark  Arkona Basin Danish Qoastal waters 32 NA NA NA NA 05 0.5 0.0 10
Arkona basin Germany  Arkona Basin German Qoastal waters 33 NA NA NA NA NA NA NA NA
Mecklenburg bight Germany  Mecklenburg Bight German Coastal waters 34 NA NA NA NA NA NA NA NA
Mecklenburg bight Denmark  Mecklenburg Bight Danish Coastal waters 35 NA NA NA NA 0.5 0.5 0.0 1.0
Kiel Bight Denmark  Kiel Bight Danish Qoastal waters 36 NA NA NA NA NA NA NA NA
Kiel Bight Germany  Kiel Bight German Qoastal waters 37 NA NA NA NA NA NA NA NA
Belt Sea Denmark  Belts Danish Qoastal waters 38 NA NA NA NA NA NA NA NA
The sound Sweden The Sound Swedish Coastal waters 39 NA NA NA NA NA NA NA NA
The sound Denmark  The Sound Danish Coastal waters 40 NA NA NA NA NA NA NA NA
Kattegat Swveden Kattegat Swedish Coastal waters 41 NA NA NA NA NA NA NA NA
Kattegat Denmark  Kattegat Danish Coastal waters, including Limfjorden 42 NA NA NA NA NA NA NA NA
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Results table AConfidence in the status assessment of the cyprinids indicatarditg to the criteria developed
within HELCOM for the integrated biodiversity assessment

Qub-basin name Country (oastal area name (assessment unit) Monitoring area Time period Identity of Monitoring QnfA QonfT GonfS QonfM
area code assessed  indicator  method
Bothnian Bay Finland Bothnian Bay Finnish Coastal waters 1 Fnnish ICES 31 1998-2015 Cyprinids  Commercial stats 0.0 1.0 1.0 1.0
Bothnian Bay Swveden Bothnian Bay Swedish Coastal waters 2 Rinen 2002-2015 Cyprinids Gl net
Bothnian Bay Sweden Bothnian Bay Svedish Coastal waters 2 KinnbN\eksfiNrden 2004-2015 Cyprinids  Gill net 1.0 1.0 0.5 1.0
The Quark Fnland The Quark Fnnish Qoastal waters 3 Annish ICESrect 23 1998-2015 Cyprinids ~ Commercial stats
The Quark Finland The Quark Finnish Goastal waters 3 Annish ICESrect 28 1998-2015 Cyprinids ~ Commercial stats 0.0 1.0 1.0 1.0
The Quark Sweden The Quark Swvedish Coastal waters 4 Holml n 2002-2015 Cyprinids Gl net
The Quark Sweden The Quark Swvedish Goastal waters 4 Norrbyn 2002-2015 Gyprinids  Gill net 1.0 1.0 0.5 1.0
Bothnian Sea Finland Bothnian Sea Finnish Qoastal waters 5 Fnnish ICESSD 30 1998-2015 Cyprinids  Commercial stats 0.0 1.0 1.0 1.0
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 GaviksfjiNden 2004-2015 Cyprinids  Gill net
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 LiingvindsfjNrden 2002-2015 Cyprinids Gl net
Bothnian Sea Swveden Bothnian Sea Svedish Coastal waters 6 Forsmark 2002-2015 Cyprinids Gl net
Bothnian Sea Sweden Bothnian Sea Svedish Coastal waters 6 Forsmark, long time-series 1998-2015 Cyprinids  Gill net 1.0 1.0 0.5 1.0
) land Sea Fnland ) land Sea Finnish Coastal waters 7 NA NA NA NA NA NA NA NA
) land Sea Sweden ) land Sea Swedish Coastal waters 8 Lagnl 2002-2015 Cyprinids Gl net 1.0 1.0 0.0 1.0
Archipelago Sea Finland Archipelago Sea Coastal waters 9 Anbo 2002-2015 Cyprinids Gl net
Archipelago Sea Finland Archipelago Sea Coastal waters 9 Kumlinge 2003-2015 Cyprinids  Gill net
Archipelago Sea Finland Archipelago Sea Coastal waters 9 Finnish ICESSD 29 1998-2015 Cyprinids  Commercial stats 1.0 1.0 1.0 1.0
Northern Baltic Sea Finland Northern Baltic Proper Finnish Goastal waters 10 NA NA NA NA NA NA NA NA
Northern Baltic Sea Swveden Northern Baltic Proper Svedish Coastal waters 11 Askl 2005-2015 Cyprinids Gl net 1.0 1.0 0.0 1.0
Northern Baltic Sea Estonia Northern Baltic Proper Estonian Qoastal waters 12 NA NA NA NA NA NA NA NA
Gulf of Finland Finland Gulf of FAinland Fnnish Coastal waters 13 Annish ICESSD 32 1998-2015 Cyprinids ~ Commercial stats 0.0 1.0 1.0 1.0
Gulf of Finland Estonia Gulf of FAinland Estonian Coastal waters 14 NA NA NA NA NA NA NA NA
Gulf of Finland Russia Gulf of Finland Russian Coastal waters 15 NA NA NA NA NA NA NA NA
Gulf of Rga Estonia Gulf of Riga Estonian Qoastal waters 16 Hiiumaa 1998-2015 Oyprinids  Gill net 1.0 1.0 0.0 1.0
Gulf of Rga Latvia Gulf of Rga Latvian Coastal waters 17 Daugagriva 1998-2015 Cyprinids  Gill net 1.0 0.5 0.0 1.0
Western Gotland Basin ~ Sweden Western Gotland Basin Svedish Coastal waters 18 KvNdl fiNden 2002-2015 Cyprinids Gl net
Western Gotland Basin ~ Sweden Western Gotland Basin Swedish Coastal waters 18 KvNdl fiNden, long time-series 1998-2015 Cyprinids  Gill net
Western Gotland Basin ~ Sweden Western Gotland Basin Svedish Qoastal waters 18 Vinl 1998-2015 Cyprinids  Gill net 1.0 1.0 0.5 1.0
Estern Gotland Basin Estonia Eastern Gotland Basin Estonian Coastal waters 19 NA NA NA NA NA NA NA NA
Estern Gotland Basin Latvia Eastern Gotland Basin Latvian Goastal waters 20 Jurkalne 1998-2015 Cyprinids Gl net 1.0 0.5 0.0 1.0
Estern Gotland Basin Lithuanina  Eastern Gotland Basin Lithuanian Coastal waters 21 Mon/But 1999-2015 Mesopredat(Gill net
Estern Gotland Basin Lithuanina  Eastern Gotland Basin Lithuanian Goastal waters 21 Quronian lagoon 1998-2015 Cyprinids  Gill net 1.0 0.0 0.5 1.0
Estern Gotland Basin Sveden Eastern Gotland Basin Svedish Qoastal waters 22 NA NA NA NA NA NA NA NA
Estern Gotland Basin Russia Eastern Gotland Basin Russian Qoastal waters 23 NA NA NA NA NA NA NA NA
Estern Gotland Basin Poland Eastern Gotland Basin Polish Qoastal waters 24 NA NA NA NA NA NA NA NA
Gdansk basin Russia Gdansk Basin Russian Qoastal waters 25 NA NA NA NA NA NA NA NA
Gdansk basin Poland Gdansk Basin Polish Qoastal waters 26 NA NA NA NA NA NA NA NA
Bornholm basin Swveden Bornholm Basin Svedish Coastal waters 27 Torhamn 2002-2015 Cyprinids Gl net 1.0 1.0 0.0 1.0
Bornholm basin Poland Bornholm Basin Polish Qoastal waters 28 NA NA NA NA NA NA NA NA
Bornholm basin Denmark  Bornholm Basin Danish Coastal waters 29 NA NA NA NA NA NA NA NA
Bornholm basin Germany  Bornholm Basin German Coastal waters 30 NA NA NA NA NA NA NA NA
Arkonabasin Sweden Arkona Basin Svedish Coastal waters 31 NA NA NA NA NA NA NA NA
Arkona basin Denmark  Arkona Basin Danish Coastal waters 32 NA NA NA NA NA NA NA NA
Arkonabasin Germany  Arkona Basin German Coastal waters 33 NA NA NA NA NA NA NA NA
Mecklenburg bight Germany  Mecklenburg Bight German Goastal waters 34 NA NA NA NA NA NA NA NA
Mecklenburg bight Denmark  Mecklenburg Bight Danish Coastal waters 35 NA NA NA NA NA NA NA NA
Kiel Bight Denmark  Kiel Bight Danish Coastal waters 36 NA NA NA NA NA NA NA NA
Kiel Bight Germany  Kiel Bight German Qoastal waters 37 NA NA NA NA NA NA NA NA
Belt Sea Denmark  Belts Danish Coastal waters 38 NA NA NA NA NA NA NA NA
The sound Sweden The Sound Swedish Qoastal waters 39 NA NA NA NA NA NA NA NA
The sound Denmark  The Sound Danish Qoastal waters 40 NA NA NA NA NA NA NA NA
Kattegat Sweden Kattegat Svedish Coastal waters 41 NA NA NA NA NA NA NA NA
Kattegat Denmark  Kattegat Danish Qoastal waters, including Limfjorden 42 NA NA NA NA NA NA NA NA

For the piscivore indicatothe confidence in the accuracy of the assessment (ConfA) is hilgé imajority

of the assessment units. It is somewhat lower in tinits depending on fisheries dependent monitoring in
Finland. The confidence in the temporal coverage (ConfT) is high in all areas except for theabdtvian
Lithuanianareas due to missing data in one or more of the years in the assessment periodnfidercce

in spatial representhility (ConfS) ithe highest in the Finnish areas where there is full coverage of sampling
in the assessment units. It is poorer in all other countries where fisheries independent monitoring is carried
out with a few monitonng locations per assessment unit.
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ConfA coastal fish piscivores, data until 2015. EConfT coastal fish piscivores, data until 2015. ConfS coastal fish piscivores, data until 2015.
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Results figur@®. Maps of confidence of the current assessment of the piscivore indicator. See Resul&ftable
details.

For the cyprinids/mesopredators indicator, the confidence in the accuracy of the asses§€lnaf) is high
in allassessment unitexcept for the units in Finlandepending on fisheries dependent monitoring. The
confidence in the temporal coverage (ConfT) is high in all areas except for the Latviathaadianareas
due to missing data in onar more of the years in the assessment period. The confidenspatial
representdility (ConfS) ithe highest in the Finnish areas where there is full coverage of sampling in the
assessment units. It is poorer in all other countries where fisheriegpam#ent monitoring is carried out
with a few monitoring locations per assessment unit.

| ConfA coastal fish cyprinids, data until 2015. ConfT coastal fish cyprinids, data until 2015. !Confs coastal fish cyprinids, data until 2015.
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Results figurel. Maps of confidence of the current assessment ofdhiprinids/mesopredatorindicator. See Results
table 4 for details.
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The confidence concept as develoded the HELCONhtegrated biodiversity assessmeistnot fully
applicable to coastal fish as further assessment of the precision in data and the congruence in status across
monitoring locations within assessment units wd provide additional information that is needed.
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Good Environmental Status

Good Environmental Status achieved when the abundance of piscivaabsve ahreshold valueand the
abundance otyprinids is within an acceptable range. The quantitatireshold value$or coastal fish are
based on locatiorspecific baseline conditions where time series covering more than 15 years are available
(10 year baseline +& more yearsevaluation period). In areas where shorter time series are available, a
trend based approach (time series covering less than 15 years) is usespeifecapproach used in the
variousmonitoring locations is presented in thi&esultssection.

A baseline needs to be defined for determining theeshold value The period used to define the baseline
needs tocover at least 10 years in order to extend over more than tuheegeneration time of the typical

species represented in the indicator and thaater for natural variation in the indicator value due to for

example strong and weak year classes. For the period used to determine the baseline to be relevant, it must
also be carefully selected to reflect time pmis with stable environmental conditions, as stated within the
MSFD (European Commission 2008). Substantial turnovers in ecosystem structure in the Baltic Sea are
apparent in the late 1980s, leading to shifts in the baseline state (Mollmann et al. 2@d®)racoastal fish
communities substantial shifts in community structure have been demonstrated in the late 1980s and
early/mid 1990s (Olsson et al. 2Q Bergstrom et al. 201§aln some areas, there have also been minor

shifts in fish community structerlater (seeenvironmental fact sheefor further background).

Estimates of the relative abundae and/or biomass aresed to determine whether coastal fish key

functional groupsn the Baltic Sea achieg®od statusor not. These estimates are derived from fishery
independent monitoring, recreational fishermen surveys and/or commercial catchtgistiSince there are
strong environmental gradients in the Baltic Sea and coastal fish communities and stocks are typically local
in their appearance and respond mainly to asgzecific environmental conditions, the evaluations for

coastal fistkey functonal groupsare carried out on a relatively local scale.

The evaluation period applied when using the baseline approach should abeaistfive years to cater for
natural variability Good statuss evaluated based on the deviation of the median value of the indicator
during the assessment period in relation to tiieeshold valugdGood environmental status figure 1).
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Piscivores Cyprinids
a) Good status baseline
fail
threshold value
achieve
threshold value
fail
va |U e b) (i) Not good status baseline b) (ii) Not good status baseline
for low values for high values
achieve value value

fail

threshold value achieve
threshold value threshold value

achieve

Good environmental status figure 1. Determination of acceptable deviation from baseline (>15 years) for piscivores
(left) and acceptable range from baseline for cyprinids (rightle description in th&ssessment protocol

When using the trend based approa@mvironmental statuss evaluated based on the direction of the
trend of the indicator over the time period consideridrelation to the desired direction of the indicator
(Good environmental status figure 2).

Piscivores Cyprinids

a) Good status baseline trend
failed
achieved

failed

b) (i) not good status baseline b) (ii) not good status baseline

a) Theshold value b) Theshold value Trend to low values Trend to high values
achieved achieved achieved failed
achieved failed failed failed

failed failed failed achieved

Good environmental status figure 2. Application of the trend based approach for evaluating environmental status for
piscivores (left) and cyprinids (righT)he statuds defined based on the direction of the trenfithe indicator
compared to the desired direction of the indicator over ting®e description in th&ssessment protocol

The functional groups used in this indicator are piscivorous fish species and members of the cyprinid family.
In areas where cyprinids do not exist naturathgsopredatory fish species could be used atty. mid
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trophic level species that are not piscivorol®ie to lack of datanesopredators are only assessed in one

area (Monciskes/Butinge in Lithuani®iscivorous fish coastal fish species are typicatisesented by

perch Perca fluviatiliy pike Esox Luciyspikeperch $ander luciopergaand burbot ota lotg in the less

saline eastern and northern Baltic Sea (Sweden, Finland, Estonia, Latvia and Lithuania) and in sheltered
coastal areas in Poland and Germany. In the more exposed coastal parts of the central Baltic Sea and in its
western parts, piscivores atgpically represented by cods@dus morhupand turbot Scophthalmus

maximug. A similar division can be made for members of the cyprinid fa@ilgrinidag, e.g. roachRutilus

rutilus) and breamsAbramis sp.arethe most abundantspeciedn the lesssaline eastern and northern

parts of theBaltic Sea, whereas mesopredatory fish are representative in the more exposed coastal parts of
the central Baltic Sea and in its more saline western region.
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Assessment Protocol

This indicator uses two differenpproaches for evaluating wheth&ood Environmental Status achieved.

The approach used depends on the availability of
series), then the baseline approach is used. If the criteria for applyebakeline approach are not fulfilled,
then the trend based approach is used.

Baseline approach

In order to be able to apply the baseline approach for evaluatiagoofl status coastal fish datasets must
meet certain criteria:

1. The time period used to dermine the baseline should cover a minimum number of years that is
twice the generation time of the species most influential to the indicator evaluation. This is to
ensure that the influence of strong year classes is taken into account. For coasthigish,
typically about ten years. In this evaluation, the time period used to determine the baseline against
whichgood statuss ewaluated spans over the years¥92010.

2. The dataset used to determine the baseline must not display a linear trend witlineg | f ( n=10,
p>01), as the baseline for evaluation should optimally reflect the community structure at stable
conditions and not a development towards a change in the environmental status.

3. Before evaluatingjood statusit should also be decided whether oot the period used to
determine baseline reflects a period ghod status This could be done either by using data dating
back earlier than the start of the period used to determine the baseline, by using additional
information, or by expert judgment.df example, if data preceding the period used to determine
the baseline have much higher indicator values, then the baseline might repnesegbod status
(in case of an indicator where higher values are indicative of a good environmental stgte)dr
status(in case of an indicator where higher values are indicative of an undesirable state).

Once the baseline status has been determirtbdeshold valuesire defined as the value of the indicator at
the X" percentile of the median distribution of theathset used for determining the baseline. The median
distribution is computed by resampling (with replacement) from the dataset used to determine the
baselineln each repetition, the number of samplslould equathe number ofyears in the assessment
period. In order to improve precision, a smoothing parameter may be added in each repetition. The
smoothing parameter is computed as the normal standard deviation of tisanepled dataset divided by

the number of years rsampled.To evaluatevhether the threshold value is achievedring the

assessment period the median value of the indicators during the assessment period is compared with the
specificthreshold valugseeGood environmental statufigure 1 and the decision tree in Assessment
Protocol figure 1):

1. For piscivores, in situations where the baselitete reflectsgood statusthe medianof the yeardn
the assessment perioshould be above the 5 percentile of the median distribution of the dataset
used to determine the baseline in order to reflggiod status For cyprinds and mesopredatory fish
species, the median of the yedrsthe asessment perioghould be above the'Spercentile and
below the 99" percentile to reflecigood
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2. For piscivores, in situations where the basehitate reflectsnot good statusthe median of the
years in the assessment peristiould be above the 98percentile of the median distribution of the
dataset used to determine the baseline in order to reflgobd status For cyprinds and
mesopredatory fish species, in order to reflgond statughe median of the yeari the
assessment perioshould be abve the98" percentile if the baseline status is indicative of too low
abundances, and below thé'percentik if the baseline status is indicative of tbighabundances.

Trend based approach

If the requirements for defining quantitative baseline coitils are not met (e.g. short time series, or a

linear development during the period used to determine baseline conditions), then a trend based evaluation
should be used. Data should date back to the early/20@0s to be included in the evaluaticaand daga

should be Irtransformed to enhance linearity

In the trend based approachpod statuds defined based on the direction of the trend compared to the
desired direction of the indicator over timegeGood environmental statuigure 2. Where the first years

in the evaluated time series represegod statusstatus, for piscivores the trend of the indicator over time
shauld not be negative in order to represegbod status For cyprinids and mesopredatory fish, the trend of
the indicator over time should not exhibited any direction in order to refigmd status|f, on the other

hand, the first years of the assessedgiseries representot good statusthen for piscivores the trend in

the indicator should be positive in order to represguatod status and for cyprinids and mesopredatory fish
the trend should be in the desired direction to reflgmiod status The sigriicance level for these trends
should be p <0.1.

Decision tree for evaluation using coastal fish community structure

In this decision tree (Assessment Protocol figljréhe indicators are abbreviated as follovediundance of
key fish specieas key sped@s', abundance of piscivores piscivoresandabundance of cyprinidss
‘cyprinids! Baseline refers to the period 1998/1992010. Mass period€fers to the median of the assessment
period (2A.1-2015), perc = percentile, M vaseind€fers to the bootstrapped median distribution of the
baseline period, and K refers to the slope of the linear regression line over the whole time period.
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Assessment protocol
Decision tree for GES-evaluation using coastal fish community structure

Is there a baseline? Is there a trend in the baseline?

Baseline approach

Baseline available (data > 15 years),
and no trend during baseline

Trend based approach

Baseline not available (data < 15 years),
and/or trend during baseline

Higher values are better Values within boundary Higher values are better Values within boundary

(key species, piscivores) desirable (cyprinids) (key species, piscivores) desirable (cyprinids)
Baseline = Baseline = Baseline = Baseline = Current state = Current state = Current state = Current state =
GES sub-GES sub-GES GES GES sub-GES GES sub-GES
Too low values  Too high values
Mz parica > S Msss perioa > 98t W s € 2F [ —— Kihate period 2 0 Kiwhole period > 0 Koahole period = 0 Kishote period # O

and towards GES

Perc Mgy baseline (>0 or <0)

and < 95t
Perc Maist: baseline

Perc Maistrbaseiine ~ Perc Maiserbaseline  PEIC Maistr baseline

Assessment protocol figurk Decision tree fostatusevaluation using coastal fish communityustture.

Assessment units

Due to the local appearance of typical coastal fish species, status evaluations of coastal fish communities are
representative for rather small geographical scales. In this evaluation the HELCOM assessment unit scale 3
'‘Open subbasin and coastal waters' has been applied. The indicator is not evaluated for the open sea sub
basins since the species in focus are coastal.

Evaluations foboth indicatorswere carried out forl6 coastal HELCOM assessment units. The number of
units evaliated is currently restricted by thevailability ofmonitoringprograms.

In assessment units with several monitoringations and data setthe summed status (representing the
majority of monitoring locations within the unit) is used to determine thetiss of the assessment unit. If
equal numbers of monitoring locatioftata setshavegood statusandnot good statusthen the oneout-
all-out procedure is applied.

The assessment units are defined in theLCOM Monitoring and Assessment Strateqy Annex 4

Data analyses

The data used forhie evaluations are derived from fishery independent monitoring, recreational fishermen
surveys and/or commercial catch statistics.

Fishery independent monitoring

The analyses are based on catch per unit effort (CPUE) data from annual averages of all) satijolns in
each area. In order to only include species and size groups suited for quantitative sampling by method,
individuals smaller than 12 cm (Nordic Coastal multimesh nets) or 14 cm (other net types) were excluded

© HELCOM
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from the assessment. Abundanceci@culated as the number of individuals of the species included in the
indicator per unit effort (CPUE).

Commercial catch data

The analyses were based on catch per unit effort data (CPUE) in the form of kg/gillnet day, and each data
point represents totannualCPUEper area. The gillnets used have mesh sizes betweed036m (bar

length) and hence target a somewhat different aspect of the fish community in the area. In addition, fishing
is not performed at fixed stations nor with a constant effort acrpsars.

The estimates from the gillnet monitoring programmes and commercial catch data are not directly
comparableand only relative changexcross data sourceshould becompared
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Relevance of the Indicator

Biodiversity assessment

The status of biodersityis assessed using several core indicators. Each indfoatmses orone important
aspect of the complex issuln addition to providing an indicatdrased evaluation of the abundance of
selected functional groups of coastal fighis indicatoralso contributesto the overall biodiversity
assessment to be completed in 204®ng with the other biodiversitgore indicators.

Policy relevance

The core indicator on abundance of coastal fish functional groups addresses the Baltic Sea Action Plan's
(BR\P) Biodiversity and nature conservation segment's ecological objectives 'Natural distribution and
occurrence of plants and animals' and 'Thriving and balanced communities of plants and animals'.

The cordandicator is relevant to the followingpecificBSAP actions:

1 'to develop longerm plans for, protecting, monitoring and sustainably managing coastal fish
species, including the most threatened and/or declining, including anadromous ones (according to
the HELCOM Red list of threatened andlithreg species of lampreys and fishes of the Baltic Sea,
BSEP No. 109), by 2012' and

1 'develop a suite of indicators with regieapecific reference values and targets for coastal fish as
well as tools for assessment and sustainable management of coabkthyfiZ012'.

The core indicator also addresses the following qualitative descriptors of the MSFD for determining good
environmental status:

Descriptor 4: 'All elements of the marine food webs, to the extent that they are known, occur at normal
abundance andliversity and levels capable of ensuring the ldeign abundance of the species and the
retention of their full reproductive capacity'.

and the following criteria of the Commission Decision:
1 CriterionD4C2 (Trophic guilds, balance of total guild abundanc

In some Contracting Parties the indicator also has potential relevance for implementation of the EU Habitats
Directive.
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Role of key functional groups of coastal fish in the ecosystem

Coastal fish, especially piscivorous species, are recognizedhgsrbportant components of coastal food
webs and ecosystem functioning (Eriksson et al. 2B@@en et al. 201DIsson et al. 201 Dstman et al.

2016 in havinga structuring role in the ecosystem, mainly via-4@@~yn control on lower trophic levels

Viable populations of piscivorous species are generally considered to reflect an environmental status with
few eutrophication symptoms and balanced food webs (Eriksson et al; @&irhan et al. 2016

As a contrast, high abundances of cyprinids and mesigiory fish are generally indicative of poorer
environmental conditions in the coastal ecosystdmniKsson et al. 2008aden et al. 201Bergstrom et al.
2016k Ostman et al. 2006High abundances of cyprinids and mesopredators might reflect ladpof t
down regulation, elevated eutrophication and increased water temperatures.

Moreover, since many coastal fish species are rather local in their appearance (Saulamo & Neuman 2005;
Laikre et al. 2005; Olsson et al. 200ktman et al. 2017athe temporaldevelopment of coastal fish
communities might reflect the general environmental state in the monitoring locat{iBasgstrom et al.

2016b)

Human pressures linked to the indicator

Strong Several pressures, bottatural and human, Biological
link acting in concert affect the state of key Extraction of, or mortality/injury to, wild species

functional groups of coastal fish. These (e.g.selective extraction of species, including
include climate, eutrophication, fishing, an' incidental nontarget catche¥
exploitation and loss of essential habitats. Physical

To date, no analyses on the relative Physical disturbance to seabgzlg.abrasionand
importance of these varldes have been selective extractioh
conducted. Physical losge.gsealing

Changes to hydrological proces$egy.significant
changes in thermaind/or salinityregime)
Substances
Inputs of nutrientge.qg.inputs of fertilisers and
other nitrogen and phosphorusch substances
Weaklink There might also be effects of hazardous Substances
substancesnd nonindigenous speciesn Input of other substanceg.g. synthetic

the state of coastal fish key functional substances, nossynthetic substances,
groups radionuclide$
Biological

Inputor spread of nofindigenous species

The state of key functional groups of coastal fish in the Baltic Sea is influenced by multiple pressures,
including climate, eutrophication, fishing mortality and exploitation of essential habitats, but also by natural
processes such as food web interactions and predation from apex predators.

The functional groups considered in this indicator are generally heavily affected by the impacts of a
changing climate (Méliman et al. 2009; Olsson et al. 2012; Ostman2&1ab) including alterations in the
food web (Eriksson et al. 2009; 20Lstman et al. 20)6the impact of increased water temperature and,
for cyprinids in particular, also lowered salinity (Harma et al. 2088man et al2017h.
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Among pressures related humanactivities, exploitation of essential habitats (Sundblad et al. 2014;
Sundblad & Bergstrom 201Kraufvelin et al. 20)8mpact both piscivores and cyprinideesdopredators
whereas fishing generally affects mainly piscivonethe western and nahern parts(Edgren 2005;
Bergstrom et al. 2007; Fenberg et al. 2012; Florin et al. 2@18) cyprinids in the Baltic countrieSoastal
piscivorous species, such as perch, pike and pikeperch, are targdiethithe recreationabndsmallscale
commergal fisheries sector and isomecountries to dargerextentin the former(HELCOM 201%p
whereas cod iboth exploited in the offshor@nd coastatommercial fisheries.

The effect of eutrophication on the state of coastal fish commund@snainlyaffect cyprinids Harma et
al. 2008 Bergstrom et al. 2016b) amdight increase with higher latitude (Ostman et20175.

The abundance of piscivorous coastal fish (such as perch, pike, pikefpeboit and cod) is influenced by
recruitment success anaortality rates, which in turn might be influenced by ecosystem changes,
interactions within the coastal ecosystem and abiotic perturbations. An increased abundance of piscivorous
fish might reflect increasing water temperatures and moderate eutrophicafierch and pike), availability

of recruitment habitats (all), low fishing pressure and low predation pressure from apex predators (all), but
also high eutrophication (pikeperch) as well as colder and more saline conditions (cod) (Bohling et al. 1991;
Edgen 2005; Bergstrom et al. 2007; Linlokken et al. 2008; HELCOM 2012; Olsson et al. 2012; Ostman et al.
2012; Bergstrom et al. 201Bergstrom et al. 2016l)stman et al2017b;Ovegard et al. In prep As for the
majority of coastal piscivorous fish spegiexploitation of recruitment areas has a negative impact on the
development of perch populations (Sundblad et al. 2014; Sundblad & BergstromK@idvelin et al.

2016).

Cyprinids and mesopredatory fish species typically represent lower trophic ie\md#ng planktivores and
benthivores. As such, these groups of species are both impacted by bagiamechanisms such as
eutrophication (Harma et al. 2008; Ostman et2f116 as well as by togown regulation by piscivorous fish
species (Eriksson et 2011; Baden et al. 2012; Casini et al. 2@&man et al2016) and apex predators
(Ostman et al. 2012). Hence, whereas abundant and strong populations of piscivorous coastal fish species
are indicative for a functioning ecosystem in good environmengdlst high abundances of cyprinids and
mesopredators often characterize systems in an undesirable environmental state.

Natural interactions such as predation pressure from apex predators, foremost cormdpdraia¢rocorax
carbo), could at least localiynpact the state of coastal fish communities (Vetemaa et al. 2010; Ostman et
al. 2012 Ovegard et al. In prépin some areas the outtake of coastal fish by cormorants exceeds, or is of a
similar magnitude, to that of the commercial and recreational fige(Ostman et al. 2013). The state of
groups of mesopredatory fish species such as wrasses, sticklebacks and gobies, and potentially also
cyprinids, could be affected by the food web structure in coastal areas and neighbouring ecosystems
(Eriksson et ak011; Baden et al. 2012; Casini et al. 2012). Especially decreased predation pressure from
declining stocks of piscivorous fish species might favour the increase in abundance of mesopredatory fish
speciegOstman et al2016) On the other hand, the mesopdators are an important part of the diet of
cormorants, which may locally compensate the lack of predatory fish

www.helcom.fi > Baltic Sea trends > Indicators © HELCOM




£ HELCOM INDICATORS © @

Monitoring Requirements

Monitoring methodology

The HELCOM common monitoring on coastal fish is described on a general level in the
HELCOM Mnitoring Manual in thesub-programme: Coastal fish

Monitoring guidelinespecifying the sampling strategy are adopted and phblis

Current monitoring

The monitoring activities relevant to the indicator that are currently carried out by HELCOM Contracting
Parties are described in the HELCOM Monitoring Manual in the Monitoring Concepts table as well as in the
guidelines for coastal fish monitoring

Subprogramme: Coastal fish
Monitoring Concepts table

Coastal fish monitoring is rather widespread in the Baltic Sea, and at present covers 34 of the total 42 'scale
3 HELCOM assessment units' (Monitoring figur&ig. current monitoring of piscivores has a good spatial
coverage, covering all of the 34 assessment units. For cyprinids, the coverage of monitoring is less extensive
(26 assessment units), partly due taethmited occurrence of the species group.

Current coastal fish monitoring| Current coastal fish monitoring|

Finland

Lithuania

//_.-‘ . Russia : :‘,’ -";A > ‘f__- \/ Russia ke

ar Monitoring piscivores 2015 Monitoring cyprinids 2015
Polara Cuich st Canch et
Germany N - Mararng N - Mentzing
o 20 0 A No 0 200 0 A No

Monitoring figure 1. Coverage of current monitoring of coastal fish by HELCOM assessment unit scale 3 for piscivores
(left) and cyprinids (right). Catch stats = commercial catch statistics, Monitoring = fisheries independent ngpnitorin
and scientific project dataNo = no current monitoring. Click to enlarge.
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There are spatial and temporal gaps in the current monitoring and currently, the status evaldations
someareas areébased on alternative data sources such as analyses of patamit effort (CPUE) data from
commercial fisheriesThe current monitoring of coastal fish in the Baltic Sea represents a minimum level of
effort and serves as a first step for evaluating the status of coastal fish communities.

The current monitorindikely yields insights into major and largeale changes in coastal fish communities
in the Baltic Sea, but uniquend departingesponsesre possiblen some areas.

Since monitoring and assessments in Lithuae@sed in 202, the current assessment only includes data
from Lithuania until 2012n Estonia, coastal fish monitoring is carried out at several locations, but the
assessment has only been made for one location (Hiiunha&oland, monitoring has been undertaken

sine 2014 but due to limitations in the assessment approach (requiressinies) no assessment is

currently undertaken for Polish waters. No update of data and approval of coastal indicators are available
from Germany, hence an assessment of coastal figherman waters is currently not included.

Description of optimal monitoring

Due tothe presence of natural environmental gradients across the Baltic Sea, and the rather local
appearance of coastal fish communities (and hence their differing structureseapdnses to

environmental change), the spatial coverage of monitoring should be improved in some areas in order to
enhance the confidence of the evaluation outcorii¢hen designating new potential monitoring
programmesit should be considered thatbe levels of direchumanimpact on the coastdish communities

in many ofthe existing monitoring areaare low, and future locations should alsacludemore
heavilyaffectedareas.

Moreover, the arrent monitoringin the northern and eastern parts of thealfic Seds designed to target
coastal fish species preferring higher water temperatures and that dominate coastal areas during warmer
parts of the year, typically those with a freshwater origin. Monitoring of species like whitefish, herring and
cod thatdominate coastal fish communities in more exposed parts of the coast and during colder parts of
the yearare, however, rather poorly represented. Monitoring of these species and components should be
considered in the future establishment of coastal fishnibaring programmes
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Data and updating

Access and use

The data and resulting data products (tables, figures and maps) available on the indicator web pages can be
used freely given that the source is citddhe indicator should be cited as following:

HELCOM @17) Abundance of coastal fish key functional grougELCOM core indicator report. Online.
[Date Viewed], [Web link].

ISSN 2342543
Metadata

Result- piscivores

Result- cyprinids ormesopredators

Data: point- piscivores

Data: point- cyprinids omesopredators

Data: polygon piscivores

Data: polygonr cyprinidsor mesopredators

Data are typically collected annually in August by national and regional monitoring progra@atels.per
unit effort from commercial catch statistics in Finland represent total annual cat@esHELCOM (2@).5
for details.. For future updates of this evaluation, data should be colleatezhch locatioron an annual
basis.

A few time series of coastal fish monittg began in the 1970s (Olsson et al. 2012), whereas sthere
started in the 1980¢HELCOM 2015a)he majority of the available time series of codfith community
structure wereinitiated in the mid1990s. In Finland and Sweden a new coastal fishitoring programme
with a higher spatial resolution was established in the early 2000s. For more information, see HELCOM
2012.

Data from 1998 and onwards have been included in the current assessment to cater for shifting baselines,
while including as muctiata as possible.

The raw data on which this assessmiiiased, are stored in national databasEsch country has its own
routines for quality assurance of the stored dafaom 2017, each country calculates indicator values for

their monitoring locatns from the raw data from fish monitoring. The indicator data and values are then
during the first half of the year uploaded to the HELCOM database for coastal fish core indicators, COOL
(http://bio.helcom.fi/coastalfish) as hosted by the HELCOM secretialindicator data for status

assessments are extracted from the COOL database, and the assessment undertaken by the lead country
(Sweden) according to the assessment protocol outlined in this report.
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Data source

Coastal fish monitoring is coordinatedtiin the HELCOMISHPRO léxpert network. The network

compiles data from fisheries independent monitoring in Finland, Estonia, Latvia, Lithuania, Poland,
Germany, Denmark and Sweden. Cabfish communities in the Baltic Sea areas of Russia are to some
extent monitored as well. In Poland, a fishery independent coastal fish monitoring programme was
established in 2014 and since no time series data exist, data from Poland was not incltidedurrent
assessment. In Germany, data are derived from coastal fish monitoring within national projects such as the
artificial reef programme outside Rostock/Warnemiinde off the summer resort Nienhagen (since 2002), the
eel monitoring programme along ¢hcoastline of Mecklenbur@/estern Pomerania (since 2008), and the
coastal trawl survey in the Pomeranian Bay by the University of Rostock (since 2003). None of these three
projectshaslongterm secured fundingand due to lack of national support aag@proval, data from

German coastal waters are not included in the current assessrtireBenmark, there is no coastal fish
monitoring programme and the data provided relies on voluntary catch registration by recreational
fishermen through the 'kefishermen' project, which has no longrm secured funding (initiated in 2005).
Since the monitoring programnia Finlandhas limited geogragh coveragethe state of coastal fish
communities isassessedising estimates of catch per unit effort (CPUE) from thalkscaled coastal
commercial fishery. There are some additional monitoring locations (see HELCO®#)|, @0i&h were not
included in this assessment due to lack of funding in some countries for carrying out status assessments.

The institutes responsible feampling are: Natural Resources Institute Finland (Luke) (Finland), Provincial
Government of Aland Islands (Finland), Estonian Marine Institute (Estonia), University of Tartu (Estonia),
Institute of Food Safety, Animal Health and Environment "BIOR'ig),aNature Research Center

(Lithuania), National Marine Fisheries Research Institute, Gdynia (Poland), Association Fish and Environment
MecklenburgVorpommern e.V. (Germany), University of Rostock (Germany), National Institute of Aquatic
Resources, Tectudl University of Denmark (Denmark), Department of Aquatic Resources, Swedish

University of Agricultural Sciences (Sweden).
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