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Executive summary

This report is produced within the Interreg RETROUT project to
support management of sea trout populations and rivers in the
Baltic Sea region. The report is based on existing information on
sea trout river populations and river habitats available via project
partners and ICES Assessment Working Group on Baltic Salmon
and Trout (ICES WGBAST). The aim of this report is to assess the
status of sea trout rivers and populations and provide an overview
on the impacts on Baltic Sea sea trout caused by recreational fish-
eries. The output complements existing sea trout assessments by
ICES WGBAST and HELCOM and supports the implementation of
national and international policies regarding sea trout, migratory
fish and river habitats.

In the Baltic Sea region, the long-term neglect of rivers and their
fish has destroyed or degraded most of the original salmonid pop-
ulations. Degraded and inaccessible river habitats together with
pressure from fisheries have had negative consequences on the
status of Baltic Sea salmonids. In addition to the ecological ef-
fects, these losses also reduce the possibility to use these fish as
resources by commercial and recreational fisheries. Sea trout, as
one of the two most important salmonids in the Baltic Sea, has
historically been a common species in the Baltic Sea region, with
only around 500 natural populations remaining. Sea trout in the
Baltic Seais classified as vulnerable, and large parts of the popula-
tions and rivers are in urgent need of recovery measures. The sta-
tuses of the sea trout populations and rivers are to a large extent
a result of past management practice and of potential restoration
activities if such have been undertaken. To produce information
on the sea trout river and stock statuses therefore helps under-
stand the current situation, learn from past practice, and plan and
identify future needs.

Recreational fishing for sea trout in the Baltic Sea is becoming
increasingly popular. The current overall yearly catch from recre-
ational sea trout fishing is coarsely around 500 tonnes, and is al-
ready at the same level or higher than commercial catches. Thus,
recreational fishery should not be neglected when assessing the
impact from fisheries on the sea trout stock. How the sea trout
stocks endure the fishing pressure, and thus what impact the fish-
ing has on the stocks, depend on the status of the sea trout stocks.
To assess theimpact of recreational fishing on the natural sea trout
stocks can be challenging as a considerable number of reared sea
trout is released to the Baltic Sea or its rivers. Natural produc-
tion of sea trout in rivers depends on the number of successful
spawning fish and on the survival of eggs and juveniles. Hence,
the production can be hampered by migration barriers and poor
habitat quality, ultimately affecting the stock size. When the stocks
are decreasing due to poor reproduction, the relative effect of an

unchanged fishing pressure increase. Against this background it
might become important to better consider and adapt the level
of recreational fishery to the development in sea trout stock sizes.
Various regulations and restrictions are already in use in different
countries in order to address this. There is also still a considerable
uncertainty in the data on recreational fishing effort and catches,
and information on these need to improve to better understand
the impact from recreational fishing on sea trout.

Sea trout 0+ parr densities are used as the basis for the stan-
dard sea trout river status assessments in the Baltic Sea region.
In the assessment done for this report, sea trout parr densities
varied up to over two orders of magnitude between different riv-
ers and monitoring data. Over the assessment period 2010-2018
the sea trout parr densities also varied between years and coun-
tries, with an average level being highest in Denmark and lowest
in Lithuania. No obvious trend over the assessment period was
seen in the parr densities in any country, and the differences be-
tween countries partly reflect differences in monitoring sites and
river types included.

The index used for evaluating the status of sea trout rivers/
populations, i.e. recruitment status RS, relates the observed parr
densities to a habitat-based estimation of the potential maximum
parr density that the site could produce. Recruitment status varied
considerably both between years and countries and assessment
areas. In general, the RS was highest in Gulf of Finland and Esto-
nian rivers and lowest in the southern Baltic Sea, especially in Ger-
many. Finland and Estonia showed the strongest indications of a
positive overall trend over the last decade, while Poland had the
only negative trend indication.

The assessed current status of sea trout river populations, tak-
en as an average of the last four years, showed the best status for
Estonia and the poorest situation for Germany. The list of rivers
with black status, that is rivers with dangerously low sea trout
production (RS = 0.2), contains 141 rivers of which the largest
share was found in the southern Baltic Sea region. The highest
share of rivers belonging to the best status class green was found
in the Gulf of Finland area. The Baltic Sea blacklist of sea trout
rivers is provided in Annex 2.

Although restricted in extent due to data availability, the out-
come of this assessment highlights the current situation with a
considerably high share of rivers still failing to reach a good status,
and also pinpoints those rivers in the poorest condition needing
urgent and prioritised recovery measures. At the same time, in
certain areas positive development has been witnessed following
increased emphasis and better management practices of sea trout
populations and their rivers.



1. Introduction

Constantly discharging fresh water to the Baltic Sea, a large num-
ber of rivers, streams, and brooks occupies the drainage area of
one of world’s largest brackish seas. Rivers not only supply fresh
water, but also connect the sea with the inland and function as
essential habitats for many species, including the migratory fish.
One of the most important and iconic migratory fish species in the
Baltic Sea is the sea trout (Salmo trutta).

The negative impact of human activities on river environments
and migratory fish is indisputable. Dams and other construction
as well as pollution and eutrophication have deteriorated the
hydro-morphological conditions and the water quality of many
rivers, while fisheries exploit migratory fish populations both
in the sea and in rivers. Migratory fishes use rivers, streams, and
brooks as spawning and nursery habitats before migrating to the
sea. When access to or conditions within these essential habitats
are hampered, fish populations decline and can even face extinc-
tion. In the Baltic Sea region, the long-term neglect of rivers and
their fish has destroyed or degraded most of the original salmonid
populations. Degraded and inaccessible river habitats together
with pressure from fisheries have had negative consequences on
the status of Baltic Sea salmonids. In addition to the ecological ef-
fects, these losses also reduce the possibility to use these fish as
resources by commercial and recreational fisheries.

Sea trout has historically been a common species in most of the
numerous rivers and streams of the Baltic Sea region. Only around
500 natural populations are estimated to exist today, of which a
large part is in urgent need of recovery measures (HELCOM 2011).
Overall, the sea trout in the Baltic Sea is classified as vulnerable
(HELCOM 2013). The status of the sea trout populations and riv-
ers are to a large extent a result of past management practice and
of potential restoration activities if such has been undertaken.
Therefore, to produce information on the sea trout river and stock
statuses help to understand the current situation, learn from past
practice, and plan and identify future needs.

This report is produced within the Interreg RETROUT project
(Box 1) to support management of sea trout populations and rivers
in the Baltic Sea region. The report is based on existing information
on sea trout river populations and river habitats available via proj-
ect partners and ICES Assessment Working Group on Baltic Salmon
and Trout (ICES WGBAST; see Chapter 3 for more information). The
aim of this report is to assess the status of sea trout rivers and pop-
ulations and provide an overview on the impacts on Baltic Sea sea
trout caused by recreational fisheries. The output complements
existing sea trout assessments by ICES WGBAST and HELCOM, and
supports the implementation of national and international policies
regarding sea trout, migratory fish, and river habitats.

B Box 1.

Information on the RETROUT project

RETROUT - Development, promotion, and
sustainable management of the Baltic Sea
Region as a coastal fishing tourism desti-
nation

With 14 partners from Estonia, Latvia, Lith-
uania, Poland and Sweden, and including
HELCOM, RETROUT is a 3 Y2-year Interreg
project running until end-March 2021. RE-
TROUT is a flagship project of the EU Strat-
egy for the Baltic Sea Region Policy Area
Bioeconomy. It is co-financed by the Inter-
reg Baltic Sea Region Programme under the
Natural resources priority field.

Part of the RETROUT project focuses on
assessing sea trout stock and river habitat
status, and on evaluating river restoration
practices to improve trout populations. By
improving the environment in rivers around
the Baltic Sea and developing destinations
and ethical guidelines for fishing tourism,
RETROUT promotes healthy environments
and development of sustainable fishing
tourism.

More information:

RETROUT project homepage
https://retrout.org/

Baltic Sea Fishing
http://balticseafishing.com/



https://projects.interreg-baltic.eu/projects/retrout-116.html
https://www.balticsea-region-strategy.eu/policy-areas/pa-bioeconomy
https://www.balticsea-region-strategy.eu/policy-areas/pa-bioeconomy
https://interreg-baltic.eu/
https://interreg-baltic.eu/
https://retrout.org/
https://balticseafishing.com/

2. Background

22, Seatroutinthe BalticSea

Sea trout is a sea migrating form of brown trout (Salmo trutta L.),
and it usually occupies the same rivers as non-migrating brown
trout for part of their life (Harris and Milner 2007). Sea trout and
brown trout can be either genetically isolated from each other or
belong to the same population, with populations being partially
migratory, i.e., one part (predominantly females) of the popula-
tion leaves to the sea for feeding (ICES 2012a).

Sea trouts need flowing river waters for spawning and as ju-
venile nursery habitats. The life history and life cycle of sea trout
resembles that of salmon (Froese and Pauly 2020). Individuals
live their first 1-5 years as parr in the stream, migrating as smolts
to the sea for a feeding for up to 5 years, after which they return
to their natal stream for spawning (ICES 2012, Froese and Pauly
2020). Spawning takes place in autumn and winter. About 10
000 eggs per female are laid in suitable gravel beds and hatch in
spring when water temperature is suitable (HELCOM 2011, Froese
and Pauly 2020). Alevins (i.e., the yolk-sac larvae) stay within or in
close proximity to the spawning gravel until yolk-sac depletion,
whereafter the fry and later the parr inhabit suitable habitats with
enough shelter and food (Harris and Milner 2007). For spawning,
sea trouts prefer smaller rivers and streams with swift current, of-
ten the upper reaches or tributaries, where suitable nursery areas
are also found (Armstrong et al. 2003). Juveniles feed mainly on
aquatic and terrestrial invertebrates (Froese and Pauly 2020). After
1-4 years the parr smoltify, i.e., attain a silvery colour and begin
a physiological adaptation to marine life and migrate to the sea
(Harris and Milner 2007). While in the sea, sea trouts feeds on pre-
dominantly on forage fish (HELCOM 2011). Sea trouts mature in
the age of 3-4 years, whereafter the first spawning migration to
the home river can occur (Froese and Pauly 2020). Sea trout can
spawn on several separate occasions, and thus the migration pat-
tern between the river and the sea can be a continuous ongoing
element of the sea trout life cycle (Harris and Milner 2007).

Sea trout is naturally distributed along the European coast of
the northern Atlantic from northern Spain to the White Sea, in-
cluding the entire Baltic Sea area (Froese and Pauly 2020). Sea
trouts reside in coastal waters usually within a few hundred kilo-
metres from their home river, although some specimens and cer-
tain populations (e.g., strains in the southern Baltic Sea) migrate
longer distances into the open sea (ICES 2020).

More information on sea trout biology, ecology, conservation,
and management can be found in the literature (e.g., Harris and
Milner 2007).

In the Baltic Sea, sea trout together with Atlantic salmon, Europe-
an eel, and migratory white fish constitute keystone diadromous
species, but sea trout inhabit a much larger number of rivers and
streams than salmon for instance (ICES 2020). Many of the Baltic
Sea sea trout rivers and streams are in lowland areas, often strong-
ly influenced by human activity (ICES 2020). Of the roughly 25000
rivers and streams of the Baltic Sea drainage area assessed under
the EU Water Framework Directive (WFD) only about 30% has
good or high ecological status (European Commission 2000, WISE
2021). Because of this and other pressures such as fishing, many
anadromous sea trout populations in the Baltic Sea have been de-
graded. According to the HELCOM Red List for the Baltic Sea, sea
trout is classified as vulnerable (HELCOM 2013).

Although there are no firm estimates of the historical numbers
of sea trout populations in the Baltic Sea, sea trout has been com-
mon in most of the rivers and streams flowing to the Baltic Sea,
while currently of the approximately 1000 sea trout populations
about 500 are wild and reproduce naturally (HELCOM 2011). Most
of the current sea trout rivers flow to the Baltic Sea main basin
(HELCOM 2011). The latest evaluation of the HELCOM core indica-
tor on sea trout shows that of the 310 evaluated sea trout popu-
lations 54% had good status (see section 2.4 for definition), with
a status less than good in most of northern Baltic Sea (especially
Gulf of Bothnia), but better in parts of the central and southern
regions (HELCOM 2018). Comparably, in the latest ICES WGBAST
assessment a general slight decline in status was observed in the
last years, with the best status in the Gulf of Finland and poorest in
the southern Baltic Sea (ICES 2020).

Habitat degradation, migration barriers, and fishing are the main
pressures threating sea trout in the Baltic Sea, with habitat destruc-
tion affecting more than 40% of reported populations (HELCOM
2013, 2018, ICES 2020). In addition to the hydro-morphological al-
terations caused by damming and other barriers and constructions,
habitat quality has been deteriorated also through channelization,
dredging, pollution, acidification, eutrophication, and siltation of
rivers, having negative effects on sea trout populations (HELCOM
2018). Both commercial and recreational fishing at sea and in riv-
ers target sea trout (see section 2.3). High fishing pressure is, for
instance, the main reason for the poorer status of sea trout popula-
tions in the northern areas of the Baltic Sea, where particularly by-
catch of young fish in the coastal gillnet fishery is severe (HELCOM
2018). Many sea trout populations are also limited by poor habitat
conditions and migration obstacles in their natal rivers, whereby



the parr densities are too low and exploitation too high to allow
effective recovery of the populations (ICES 2019a). Therefore, fish-
ing should be reduced in such areas (namely ICES subdivisions 30
and 31, eastern 26, and the southern parts of subdivisions 22 and
24, see Figure 1 for a map with the subdivisions), and habitat resto-
ration should be promoted where needed, and accessible migration
routes should be secured (ICES 2019a).

Sea trout is caught both by the commercial and the recreational
fishery. A large part of the commercial sea trout catch is taken as
by-catch with coastal gillnets, trap nets and longline, while small
scale gillnetting and various handheld gear are mostly used in the
recreational fishery (HELCOM 2018; ICES 2020). Coarsely around
500-800 tonnes of sea trout are caught yearly of which over 50%
by recreational fisheries (ICES 2020). In the 1990s the combined
commercial and recreational nominal catches reached above
1300 tonnes in some years but have been decreasing since 2001
to the level of 700-800 tonnes in recent years (ICES 2020). A clear
majority of the commercial catch is taken from the sea, with only
a minor importance of river catches, while for recreational fishing
in some areas the river catches dominate over the catches in the
sea (HELCOM 2018).

The nominal commercial catches of sea trout in the Baltic Sea
have decreased from about 300 tonnes in 2018 to 169 tonnes in
2019 (ICES 2020). Most of the commercial catch (77%) is taken in
the Baltic Sea Main basin where the Polish fishery accounts for
the largest share (71%). Reported catches have likely been over-
estimated due to misreporting of salmon as sea trout in the Polish
sea fishery, a problem that, however, has now been solved (ICES
2020). Recreational fishing of sea trout is an increasingly popular
activity along most of the coastal Baltic Sea, and catches amount
to a considerable share of the total catch. A more detailed account
and figures on the Baltic Sea commercial sea trout fishery can be
found in ICES 2020, while a thorough review on recreational fish-
ing of sea trout is given in Chapter 4 in this report.

trout

To follow the development of sea trout populations and as basis
for their assessment, both fishery and biological monitoring of sea
trout populations are carried out in all Baltic Sea countries. Accord-
ing to the European Union regulation (2016/1251) on the collection,
management and use of data in the fisheries and aquaculture, all
EU countries are obliged to collect sea trout catch data. In addition,
numbers of released stocked sea trout are recorded and reported.
Biological population data have also been gathered in form of parr
densities in rivers and to some extent regarding smolt production
(ICES 2020). Although all Baltic Sea countries participate in the bi-
ological sea trout monitoring, the temporal and spatial extent and
intensity varies between countries (ICES 2008a). Monitoring of 0+
parr densities together with habitat data is conducted by means
of electrofishing in predefined sea trout juvenile habitats in rivers
(in total 598 electrofishing sites in 2019), which is supplemented
in most countries with estimation of descending smolts by means

of trapping and counting in 12-13 rivers in the entire Baltic area
(ICES 2020). Additionally, in 20-30 rivers the numbers of ascending
spawners are monitored by trapping or with automatic counters.
As a further measure to monitor spawning intensity, counting of
redds has also been carried out in a number of streams at least in
Poland, Lithuania, and Germany (ICES 2008b). Tagging and mark-
ing are used as additional methods for obtaining information on sea
trout movements (ICES 2020). The monitoring and data collection
for sea trout could be improved e.g., by standardising electrofishing
and parr density estimation methods (ICES 2020). Also problematic
for the data quality is that many of the sea trout electrofishing sites
have originally been established for salmon and may not be optimal
for the monitoring of sea trout (ICES 2020).

An international assessment of sea trout populations in the Bal-
tic is carried out by the ICES Assessment Working Group on Bal-
tic Salmon and Trout (WGBAST). The assessment is largely based
on an index of sea trout recruitment status (RS) and is conducted
for different assessment areas, but sometimes also presented on
the level of ICES subdivisions or countries. For calculation of RS
for seatrout stocks, ICES uses densities of sea trout parr expressed
as a percentage of model-predicted potential maximum densities
derived from a regression model with habitat predictors (ICES
2011, 2020). The current assessment methodology has been in
use since 2012. Theory, method development, and the resultant
basic methodology are described in ICES (2011, 2012b), and are
briefly summarised in Box 2. The used assessment approach can
be further improved, for instance to more adequately reflect in-
terregional differences in productivity when predicting potential
maximum parr densities, and hence, an optimal approach for the
assessment of sea trout is under continuous development (ICES
2020). The quality of the assessment could be further improved
also by incorporating more information from tagging and genetic
studies (ICES 2020).

The latest ICES WGBAST assessment (ICES 2020) summarise
that there has been a positive development in the status of sea
trout in most of the Baltic Sea areas during the years 2015-2017,
but that an overall slight decline was observed in the most recent
years (2018-2019). A detailed account on the assessment is pro-
vided in the original assessment report (ICES 2020).

In addition to the international yearly assessment of Baltic Sea
sea trout by ICES WGBAST, the status of sea trout is also addressed
and assessed by HELCOM in context of the HELCOM core indicator
‘Abundance of sea trout spawners and parr’ (HELCOM 2018). The
core indicator assessment uses the same data and the same princi-
pal assessment index and methodology as in the ICES assessment
(Box 2). Status is assessed as the moving average of the last four to
five years, and good status is achieved when the ratio of observed
parr densities to reference potential maximum parr densities is at
least 50% (HELCOM 2018). Recruitment trend over time is calculat-
ed by correlation of parr density versus time in years. The reference
potential maximum parr density is estimated using the assessment
model (Box 2) in the southern Baltic Sea and based on expert eval-
uation in the northern regions (HELCOM 2013). The status is as-
sessed for coastal areas using HELCOM assessment unit scale 31.

1 HELCOM Sub-basins with coastal and offshore division. Division of the Baltic Sea
into 17 sub-basins and further division into coastal and off-shore areas. The assess-
ment units are defined in the HELCOM Monitoring and Assessment Strategy, Appendix
4 (updated 2018).


https://helcom.fi/media/publications/Monitoring-and-assessment-strategy.pdf
https://helcom.fi/media/publications/Monitoring-and-assessment-strategy.pdf

B Box 2.

Approach for obtaining sea trout recruitment status
index (modified from ICES 2020).

Sea trout recruitment status (RS) is defined as the ob-
served 0+ parr densities relative to the potential maxi-
mum 0+ parr densities under the given habitat conditions.
RS is thus calculated on monitoring site level based on
the electrofishing and habitat data. To obtain the RS for
an individual river population, potential multiple moni-
toring site-specific RS-values are averaged. Similarly, for
mean RS estimates over larger assessment areas, the riv-
er-specific RS values are averaged. The observed 0+ parr
densities are often parr density estimates based on elec-
trofishing, often using some method and calculations of
removal sampling (Zippin 1956, Bohlin et al. 1989). Due to
large variation in climatic (e.g., temperature and precipita-
tion), geological features, stream sizes, and other habitat
characteristics among the rivers in the Baltic Sea area in-
fluencing the suitability of the river for the sea trout, these
habitat factors are taken into account when predicting
the potential maximum 0+ parr densities. To account for
the effect of habitat quality on potential parr density, the
Trout Habitat Score (THS) sub-vmodel is used (Pedersen
et al. 2017). THS is obtained by scoring (0 for poor to 2 for
best conditions) the following habitat variables: dominat-
ing depth, water velocity, dominating substrate, stream
wetted width, shade, and slope if available. The obtained
total THS values (0-12) are grouped in four Habitat Classes
(HC) from 0 for poorest to 3 for the best (ICES 2011, Ped-
ersen et al. 2017). A multiple linear regression model is
developed based on parr density and river habitat data
from rivers with expected optimal conditions and trout
recruitment. Thus, the potential maximum parr densities
are predicted by the regression model using the following
equation:

Logio (0 +density) =0.963 - (0.906 x log1o (width)) + (0.045 x
airtemp.) - (0.037 x longitude) + (0.027 x latitude) + (0.033
x HC)

Finally, with the observed 0+ parr density estimate and the
predicted potential maximum 0+ parr density available the
recruitment status given as a percentage is calculated as:

RS = (Observed 0+ density / Predicted maximum 0+ den-
sity) x 100

If the observed parr density is higher than the predicted
maximum densities, the resulting recruitment status is
larger than 100%. This is possible as the individual obser-
vations may occasionally exceed the predicted (average)
maximum. The applicability of the assessment model is
uncertain for the northern parts of the Baltic sea, as the
model is developed using data from more southern rivers.

Figure 1. Electrofishing sites as dots and the Baltic Sea assessment areas Gulf of
Bothnia (GoB), Gulf of Finland (GoF), western Baltic Sea (West), eastern Baltic Sea
(East), and southern Baltic Sea (South) marked, as used for the ICES assessment
of sea trout recruitment status (Source: ICES 2020).



3. Rationale and approaches

assessment report

The report is based on existing information on sea trout river
populations and river habitats available via project partners,
ICES WGBAST, HELCOM, and other reports and documents. The
rationale of this report is to provide an overview on the status
of sea trout population and the field of recreational fisheries in
the Baltic Sea, to complement existing status assessments and
summarise the current view of the status and role of recreational
fishery to the species. Thus, the aim of this report is to assess the
status of sea trout rivers and populations and provide a literature
overview on the impacts on Baltic Sea sea trout caused by rec-
reational fisheries. The output complements existing sea trout
assessments by ICES WGBAST and HELCOM and provides cur-
rentinformation on the recreational fishing and itsimpact on sea
trout in the Baltic Sea, to support the management of sea trout
populations and give context to the further development of the
field of recreational fishing in the Baltic Sea.

3.1.1 Recreational fishing overview

The overview on the status and impact of recreational fishery
on sea trout in the Baltic Sea concerns the different types of rec-
reational fishing activities that catch sea trout in the Baltic Sea
region, including fishing in the sea and the rivers. The overview
also concerns the current management rules and legislation in
force restricting and steering recreational fishing of sea trout in
the Baltic Sea region. Further, the overview regards the matter of
how information on sea trout recreational fishing is gathered and
how the fishing efforts and catches are assessed and estimated.
And finally, the estimates of the current impact of recreational

fishing on sea trout in the Baltic Sea region are addressed and
any trends or signs of significant recent changes in this context
arereviewed. The overall state as well as geographical and coun-
try-specific differences in the recreational fishing features are
presented. The overview was compiled based on existing litera-
ture as publications and reports, mainly from ICES WGBAST, ICES
WGRFS, HELCOM and CCB. References to the sources are provid-
ed in the overview chapter.

3.1.2 Sea trout population and river status assessment

A Baltic Sea-wide assessment of the status of sea trout rivers
and populations is conducted. Beyond the existing current sea
trout assessments in form of the annual ICES WGBAST work (e.g.,
ICES 2020) and the related HELCOM core indicator work (HELCOM
2018), this assessment contributes with higher resolution pre-
senting river-level results, instead of presenting assessment re-
sults merely on larger assessment divisions and areas. Although
with different basis for the assessment (parr-based vs. smolt
based), this assessment attempts to update the HELCOM SALAR
assessment (HELCOM 2011) to some extent although consider-
ably fewer rivers are now concerned (346 vs. 572 rivers). Based on
the results a river-specific comparison is done to the SALAR red
list of sea trout rivers.

The spatial extent of the assessment is the whole Baltic Sea re-
gion, i.e., therivers flowing to the Baltic Sea as addressed by ICES
WGBAST. Within the scope of this report the assessment was
restricted to rivers with both available electrofishing-based sea
trout parr density data and habitat-based estimates of potential
maximum parr densities. All rivers in the available datasets are
included in the assessment. The time period chosen to be ex-
amined was period 2010-2018. This starting year was based on
the notion that the HELCOM SALAR report reached to year 2009
making 2010 the first year not covered by that assessment. The



3. Rationale and approaches

end-year 2018 was determined by the data availability at the time
of the data request. The temporal extent what comes to status
is the current situation, assessed as the average of the last four
years. Thetrend in the status is assessed by correlating the status
indicator with years. Only rivers for which monitoring data was
available for at least seven years in the period 2010-2018 was in-
cluded in the analysis.

The status assessment is principally based on the same meth-
od as used in ICES WGBAST and HELCOM core indicator, i.e., Re-
cruitment Status (RS) = observed 0+ parr density / potential max-
imum 0+ parr density (ICES 2011, 2020, HELCOM 2018, this report
section 2.4 and Box 2). The observed parr density data are based
on electrofishing results from national river monitoring pro-
grams of the Baltic Sea countries. The potential maximum parr
density estimates are based on the Trout Habitat Score and the
Baltic Sea trout model (ICES 2011, Pedersen et al. 2017). Based
on the calculated average RS for each river or river system, the
results are evaluated for status against pre-chosen thresholds
determining four status classes.

The status assessment was conducted based on existing sea
trout population and habitat data from monitored rivers in the
Baltic Sea region. Most of the data was obtained through ICES
WGBAST, and additional Latvian data through the Latvian RE-
TROUT project partner BIOR, following a request to the original
data providers for permission to access and use the data for the
purpose of this assessment. A more detailed description of the
data and approaches used for the status assessment is given in
Chapter 5.

The assessment of status of sea trout rivers and stocks will sup-
port existing work on sea trout management and policies by
HELCOM and ICES and provides provide support for the national
implementation of HELCOM Recommendation 32-33/1 ‘Conser-
vation of Baltic salmon and sea trout populations by the resto-
ration of their river habitats and management of river fisheries’.
This report addresses several ecological objectives and specific
actions related to migratory fish and river habitats in the current
and updated HELCOM Baltic Sea Action Plan (BSAP; HELCOM
2007, 2020a). The assessment also relates to qualitative descrip-
tors of the EU Marine Strategy Framework Directive and EU Water
Framework Directive for determining good environmental status
(European Commission 2000, 2008).

Sea trout populations and rivers
in the Baltic Sea
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4. Recreational fishing and its impact
on sea trout in the Baltic Sea region

L.1. Recreational sea trout fishing in the Baltic
Sea region

Recreational fisheries include non-commercial fishing activities.
According to the definition by the International Council for the
Exploration of the Sea (ICES) “recreational fishing is the capture or
attempted capture of living aquatic resources mainly for leisure and/
or personal consumption” (ICES2013). Food and Agriculture Organi-
zation (FAO) defines recreational fishing as “fishing of aquatic ani-
mals (mainly fish) that do not constitute the individual’s primary re-
source to meet basic nutritional needs and are not generally sold or
otherwise traded on export, domestic or black markets” (ICES 2013).
Recreational fisheries cover active fishing methods including line,
spear, and hand-gathering and passive methods including nets,
traps, pots, and set-lines.

Recreational fishing is popular in all countries of the Baltic Sea
region. Around 10 million people, or approximately 10% of the
population in the Baltic Sea catchment area, fish for recreation
(CCB2017). Recreational fishing is practiced mainly for leisure and/
or personal consumption. Sea trout along with salmon are among
the most attractive recreational fishing species. Sea trout has a
similar anadromous life cycle to salmon, but do not migrate as far,
instead reside in coastal waters a few hundred kilometres from
their home river (ICES 2019b) Hence, most fishing for sea trout in
the Baltic Sea takes place in the coastal zone.

Recreational fishing of sea trout is substantial compared to the
commercial fisheries of the species, particularly in the western
part of the Baltic Sea. Sea trout recreational catches tend to be
even more important than the commercial ones (CCB 2017, ICES
2020). However, estimation of catches is complex as sea trout is
fished both in the sea and in rivers. The coverage and data quality
of the recreational river catches are relatively good due to obliga-
tory catch reporting in several countries, but the data quality and
coverage of marine recreational catches is still underdeveloped. In
catch statistics, sea trout is sometimes mistaken for salmon (and
salmons misreported as sea trout), which causes further inconsis-
tencies (ICES 2019b). This poses a strong need for improvement in
assessing the extent and impact of sea trout recreational fishing in
the Baltic Sea more effectively.

Recreational fisheries in the Baltic Sea region, including infor-
mation about characteristics, efforts and impacts of sea trout
recreational fishing, have been addressed and assessed in a few

different reports and compilations including work by ICES and
HELCOM. In 2017 Coalition Clean Baltic presented “Recreational
fishing in the Baltic region” Report with detailed country-specific
information regarding fishing regulations, limits, and licensing
(CCB2017). Moreover, to better understand the recreational fishing
process, HELCOM compiled information on coastal recreational
fisheries in all HELCOM States based on questionnaires from 2015
and further updated in 2017 (HELCOM 2019).

4.2. Country specific information

All Baltic Sea countries distinguish between angling/sport fishing
and recreational fishing with passive gears. Angling/sport fishing
is performed with a rod and line, while fishing with passive gears
includes the use of gillnets, traps, longlines and other stationary
methods. Angling accounts for the majority of the recreational sea
trout catches in the Baltic Sea. Passive gears are common in the
northern Baltic Sea, and sea trout is caught as a target species,
but often to a high degree as bycatch in other coastal recreational
fisheries (CCB 2017). The most common recreational fishing meth-
ods are spin and fly fishing from the shore or in rivers and trolling
from small boats at sea (ICES 2019b). The recreational fishery along
coastsandinriversisseasonally and geographically variable. Inthe
southern Baltic Sea, recreational fishing for sea trout takes places
during the whole year, with distinct high seasons in spring and au-
tumn. In more northern areas of the Baltic Sea, sea trout fishing
is more strictly concentrated to the spring and autumn. In rivers,
sea trout are fished during their spawning migrations in autumn or
during occasional feeding ascensions to river mouths.

4.2.1 Fishing restrictions

Restrictions for sea trout recreational fishing vary between coun-
tries. In most Baltic Sea countries passive gears are allowed in
recreational fisheries (HELCOM 2019). However, in Poland only an-
gling and spearfishing is allowed. In Germany, only ‘hobby fisher-
men’ (having a former job in the fishing sector) are allowed to use
passive gears, and anglers are only allowed to use rods and sinking
bait nets, the latter being rarely used. In Russia sea trout is protect-
ed and all fishing is prohibited. Bag limits (i.e., limiting the daily
catch to a certain number of sea trout) are established in Sweden,



Latvia, Estonia, Poland and Germany. In Finland, sea trout fishing
is allowed only for reared fin-clipped sea trout, as wild sea trout
is protected throughout the Finnish coastal areas and Baltic Sea
rivers. In most Baltic Sea countries, the minimum allowed gillnet
mesh sizes are regulated, and minimum size limits for sea trout are
applied. Othermanagement measuresinclude closed areas or sea-
sons, mainly to protect the migration to rivers and the spawning.
Additionally, in many countries specific restrictions can be set by
water owners.

4.2.2 Fishing licences

Fishing licence is a card, or document mandatory in order to car-
ry out recreational fishing, usually supported with a fee used by
some countries as the method of collecting funds for stock con-
servation and recreational fisheries management. In some Baltic
Sea countries angling without reel is free (e.g., Sweden, Finland,
Estonia). For other gear types, licenses and permits from water
owners are required, and often the license is granted for a re-
stricted number of gear units. In Germany, anglers need to pass
an exam to obtain a license. In the Kaliningrad Region in Russia,
thereis free access for recreational fishermen to common waters
without any licenses, however access to private or rented area
depends on the owner.

4.2.3 Country-specific information regarding recreational
fishing of sea trout

Below, country-specific information regarding recreational fishing
of sea trout in the Baltic Sea region is presented based on informa-
tion predominantly from CCB 2017 and HELCOM 2019.

Finland

Numbers of recreational fishers: 1.5 million

Fishing licensing: Payment of national fisheries management
fee intended for stock conservation and management measures
are required for all between 18-65 years. No permit required for
recreational fishing in public waters in the sea.

Angling and other recreational fishing: Minimum size limits
for sea trout: 50 cm for all reared fin- clipped specimens and wild
specimens caught in inland waters north of 67° N; 60 cm for wild
specimens caught in inland waters between 64° N and 67° N.

There is a fishing ban for wild sea trout, in force since 2019 in
the entire Finnish coastal zone. Consequently, one is allowed to
retain only fin-clipped specimens. Additionally, there is a season-
alfishing ban for salmonids in rivers and streams from 1 Septem-
ber to 30 November each year.

Recreational sea trout catches fluctuate, with a possibly de-
clining overall trend. Sea trout is a common bycatch in the white-
fish fishery (gillnets) and thus there is a further need for restric-
tions in the whitefish fishery and the gillnetting in general.

Estonia

Numbers of recreational fishers: 0.15 million

Fishing licensing: Fishing with one simple hand line is free
and open to everyone; for other gear a fishing licence is required.
There is a limited number of licences for gillnets, longlines and
other multi-catching gears. Special permits are needed for cer-
tain areas.

Angling and other recreational fishing: Minimum size limits for
a range of species, such as perch, pike, pikeperch, salmon, and
sea trout (50 cm).

Sea trout are caught in gillnets, rod fishing on the coast, and
in the rivers. In Estonian rivers fishing salmonids can only be
fished by angling, which is greatly restricted and allowed only in
certain rivers requiring a special fishing permit. In addition, it is
prohibited to catch salmon and sea trout in inland waters from 1
October to 30 November. According to Estonian Fisheries 2014-
2015, the total (commercial and recreational gillnets) coastal sea
trout catch in 2015 was 22.7 tonnes. According to a fishing sur-
vey-based estimate for 2016, the total catch from coastal angling
for sea trout was 35 tonnes.

Latvia

Numbers of recreational fishers: 0.12 million

Fishing licensing: For angling, there isa general fishing licence,
as well as additional fishing permits for specific water bodies.
Gear-specific limited licences are required for other recreational
fisheries.

Angling and other recreational fishing: Catch per person and
occasion restricted to 1 salmon and/or sea trout. Fishing for sea
trout is prohibited in inland waters throughout the year (with
some exceptions), and between 1 October and 15 November in
coastal waters. The snagging method or use of natural bait when
angling for salmon, grayling and sea trout are both prohibited.
Catch is limited to a maximum of 5 sea trout. Minimum size for
seatroutis 50 cm.

The overall status of sea trout is reasonably good in Latvia,
with wild sea trout populations found in about 14 rivers. In 2016,
Latvia reported 5.1 tonnes of recreational catches of sea trout, of
which 5 tonnes were taken in coastal waters and 1 tonne in the
rivers. The commercial catch was 5 tonnes.

Lithuania

Numbers of recreational fishers: 0.12 million

Fishing licensing: A fishing licence is needed for all recreation-
al fishing and in some waters a special fishing permit is required
as well. Sea trout fishing requires an amateur fishing permit.

Angling and other recreational fishing: Catch per person and
occasion restricted: 1 sea trout. Minimum size limit for sea trout
is60cm.

Sea trout may not be targeted using natural bait. From 15 Au-

gust to 31 October, fishing for salmon and sea trout is restricted
to outside 500 metres of Klaipéda Straight and the B. Sventoji
river mouth.
There are no data on recreational catches of sea trout in Lithuania.
ICES WGBAST specifically recommends that data on recreational
sea trout catches should be consistently collected, taking into ac-
count the potentially high impact of recreational fisheries on sea
trout stocks and the lack of these data in several countries.

Russia (Kaliningrad Region)

Numbers of recreational fishers: > 0.1 million

Sea trout is on the Russian Red List and fishing for this species
is completely prohibited. However, due to issues in distinguish-
ing between salmon and sea trout, both species are generally
labelled as salmon.



Poland

Numbers of recreational fishers: 1.5-2 million

Fishing licensing: For inland waters, a mandatory rod licence
aswell as an area-specific permit are needed by everyone above
14 years. To acquire the rod licence, a passed exam is required.
For the Baltic Sea, a sea fishing permit is required.

Angling and other recreational fishing: There are daily catch
limits for a number of species and general rod rules; 1 rod per
person when targeting salmonids (using artificial bait or fish as
a bait) or spin fishing, other fishing methods allow for 2 rods.
Minimum size limit for sea trout is 50 cm. The fishery for salmon
and sea trout is closed from 15 September to 30 November out
to 4 nautical miles from the coast. Sea trout recreational fishery
catches are 2.4 tonnes in 2012.

A study on the recreational fisheries of salmon and sea trout
in Polish waters takes place since 2017. The aim of the study is to
gather information and identify potential issues in order to de-
vise a more long-term programme for monitoring the catches.
Catch and effort data are available since 2019.

Germany

Numbers of recreational fishers: 3.4 million

Fishing licensing: Both a federal fishing rod licence and a
coastal fishing permit are required (except in Lower Saxony).
German anglers must pass a sport fishing exam to get a licence.
In both Baltic coastal States, domestic and foreign tourists can
purchase a restricted tourist licence (valid for 28 days) without
passing an exam.

A special licence only available to people with a professional
education in fisheries (mostly former fishermen) allows limited
use of passive gears. Additionally, in Schleswig-Holstein, hold-
ers of a rod licence can also apply for an extra licence for mini-
mal use of passive gears.

Angling and other recreational fishing: In Mecklenburg-West-
ern Pomerania, a licence holder may keep up to 3 salmonids (salm-
on, sea trout). Minimum size limit for sea trout: 40-45 cm depend-
ing on the region. There is a seasonal closure in place for salmon
and sea trout caught in the sea in Schleswig-Holstein from 1 Octo-
ber to 31 December (with exception of silver fish with loose scales).
In Mecklenburg-Western Pomerania, angling for salmon and sea
trout is closed from 15 September to 14 December. No detailed
data on recreational sea trout catches are available.

Denmark

Numbers of recreational fishers: 0.5 million

Fishing licensing: Anyone between 18 and 65 years needs a
licence for angling or other recreational fishing in Danish ter-
ritorial waters. The recreational fishing licence has higher fee
than basic angling license and it also covers angling activities.

Angling and other recreational fishing: There are local regu-
lations and baglimits for seatrout. Seatroutis perhapsthe most
popular target species in the angling community. Minimum size
limit for sea trout is 40 cm. Since 2010, catch estimates for sea
trout do exist. The 2011/2012 survey included an estimate of
400 tonnes of sea trout (including freshwater catches), mainly
caught by anglers. This accounts for 88% of the total catch.

Sweden

Numbers of recreational fishers: 1.4 million

Fishing licensing: Recreational fishing does not require a li-
cence and fishing with handheld gears is free all around the
Swedish Baltic Sea coast. It is also free to use a limited number
of passive gears in the coastal areas. Special permits may be re-
quired in private waters.

Angling and other recreational fishing: Daily quotas for sea
trout in some areas (usually 2 sea trout per day). Size limit for sea
trout: 40 cm in ICES sub-division (SD) 29 north of 60° N; 50 cm in
rest of the Baltic Sea. Seasonal spawning closures in rivers.

For sea trout 80% of catches are recreational. Catches have
declined considerably since the late 1970s and remain low. The
commercial catch was 12 tonnes in 2016, the majority of which
was taken in the Gulf of Bothnia. In the same year, the estimated
recreational catch was 22.1 tonnes (21.7 tonnes from Gulf of Both-
nia). Commercial catches were from coastal fisheries, whereas
recreational catches were mostly river-based. In 2016, the angling
catch of wild sea troutin riversin SD 31 had increased compared to
previous years. Overall, the estimated recreational salmon catches
in Sweden are around 20% of total catches, whether in tonnes or
numbers. Recreational sea trout catches are around twice the size
of the commercial catches, making recreational fishing potentially
impactful. Sea trout fishing is not allowed during 15 September -
31 December on the South coast, and from 15 September until 1
Aprilon the West coast.

k3. Monitoring and data collection on sea trout
recreational fishing in the Baltic Sea region

The requirement to conduct pilot studies in the framework of
the new EU-Map for EU Aquaculture sector (Commission Deci-
sion (EU) 2016/1251) will improve information on the recreational
sea trout fishery in the years to come!. The ICES Working Group
on Recreational Fisheries (WGRFS) points out the urgent need to
collect more information (catch, effort, post-release mortality, so-
cio-economic importance) from the recreational sea trout fishery
in the Baltic Sea Region (ICES 2018). Moreover, the Group notes
that studies of the impacts of catch and release are still lacking for
the most common recreational fisheries species.

The monitoring of marine recreational catches has been a legal
requirement for all EU Member States since 20022. In the Baltic
Sea, this covers cod, salmon, sea trout, and eel. Despite the legal
obligation to monitor marine recreational fisheries, the available
data is still not complete. Data and information on sea trout rec-
reational fishing are gathered through both national and regional
(e.g., EU data Collection Framework for member states) require-
ments. Recreational efforts and catches can be estimated from
obligatory reporting or through occasional interview and ques-
tionnaire surveys.

1 European Commission (access on 15 Dec 2019) https://datacollection.jrc.ec.europa.
eu/dc/aqua/eum
2 see (EC) No 1639/2001 | EU 2008/949 | 2010/93/EU | C(2013) 5243 | (EU) 2016/1251
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The methods used for monitoring recreational fisheries differ
among the Baltic Sea countries. In Estonia, catch reporting has
been mandatory since 2005. The data are reported to and stored
in the Estonian Fisheries Information System (EFIS) for passive
gears (gillnets, longlines) and salmon and sea trout rod-and-line
fishing in rivers. The most recent recreational fishery survey was
carried out in 2016, based on direct phone call surveys.

In Sweden, data on recreational sea trout river fisheries are
collected mostly in the larger salmon rivers, and therefore river
catch statistics are not complete. Currently, information on rec-
reational fishery originates from a national mail survey conduct-
ed by the Swedish Agency for Marine and Water Management
(SWAM). The survey is sent to about 17 000 randomly selected
persons each year, and it collects statistics on general aspects of
recreational fishing (catches, costs, fishing trips etc.).

In Finland, since 2002, the official catch estimates of the rec-
reational sea trout fishery are based on a national recreational
fisheries survey. This biannual survey is conducted to estimate
participation, fishing effort and catches of the recreational fish-
ery?. Obtained through a stratified sample, about 7500 house-
holds are contacted. The last survey covering year 2016 took
placein 2017.

In Germany, a nationwide phone call survey with quarterly fol-
low-ups was conducted in 2014/2015, contacting 50 000 house-
holds to collect representative data on recreational fish catches,
including sea trout. Currently, a more detailed literature study is
being prepared, also covering rivers fisheries.

In Lithuania, since 2015, recreational (anglers) sea trout catch-
es are estimated by an online survey, a face-to-face interview
survey, and individual interviews and catch reporting with dia-
ries of selected anglers and experts. Catch per unit effort (CPUE)
is estimated from survey data and combined with number of li-
cences sold to anglers to calculate the total angling catch.

In Latvia, the first attempt to estimate total sea trout catches
from angling was done in 2018 using Internet surveys. Monitor-
ing of salmon/sea trout trolling has started in 2019 and is being
continued in 2020.

In Denmark, there is no coastal fish monitoring programme
and the data provided relies on voluntary catch registration by
recreational fishermen through the “key-fishermen” project,
which has no long-term secured funding (initiated in 2005; HEL-
COM 2018). Since 2009, recreational catches of sea trout in Den-
mark have been estimated based on an interview-based recall
survey, which is conducted by DTU Aqua in cooperation with
Statistics Denmark.

In Poland, since 2017, the National Marine Fisheries Institute
in Gdynia (MIR) is carrying out a board observer programme
(Multi-Annual Programme of Fishery Data Collection, respond-
ing to the requirements of the EU Data Collection Framework
- DCF). Its aim is to test methods for monitoring of recreation-
al fisheries in Polish marine waters, identify fishing areas and
potential issues and analyse former laws and procedures (Lejk
and Dziemian 2019). Salmon/sea trout/eel recreational fisher-
ies monitoring is carried under EU MAP since 2020 (2017-2019
pilot study), including on-site questionnaire interviews, off-site
questionnaire interviews, on-board observations - participation
in salmon trolling cruises, annual fishing logbooks for trolling

3 Natural Resources Institute Finland website: http://stat.luke.fi/en/recreation-
al-fishing

boats skippers/owners, remote CCTV cameras monitoring to pro-
vide accurate fishing effort estimates, and trolling boats count-
ing (monthly). In addition, an annual questionnaire interview is
conducted (HELCOM 2020b).

In Russia, sea trout is a protected species in the Baltic Sea, and
recreational fishers are not allowed to target sea trout in the sea
nor in rivers. Hence, there is no monitoring or data collection
need in Russian waters.

L.4. Impact of recreational fishing on sea trout

in the Baltic Sea region

The significance of recreational fisheries has increased, and the
catches of most desired species (including sea trout) clearly ex-
ceed or at least equal the commercial catches. Assessing trends
in sea trout recreational fishing reveals that the development in
Sweden and Finland is largely similar. The use of gillnets and oth-
er passive gear has become less popular, and rod fishing takes a
larger proportion of the catches than before. The equipment for
rod fishing is very effective and species- specific methods and
lures are available. In Finland, a new Fishing Law came into force
in the beginning of the 2016, which caused changes concerning
the national fishing license and minimum size limits of some
fish species, and fishing bans for some threatened species in
the sea area. In Sweden, recreational fishery for sea trout is very
common and most catches come from recreational fisheries. A
major part of the Swedish recreational catch is taken along the
Baltic coast (>2400 km, including Oland and Gotland islands), in
particular by angling from shore or small boats, and from use of
gillnets (ICES 2019). Offshore recreational fisheries are in most
cases done by trolling salmon, with sea trout caught only oc-
casionally. However, trolling closer to the coast for sea trout is
starting to be popular in some Swedish areas. In Denmark, the
recreational catches are visibly smaller than the commercial
fisheries, although there is large variation between areas.

Availability of specialised equipment and fishing methods
has largely increased. There are also visible conflicts between
anglers and commercial fishermen. In Lithuania, salmon and
sea trout fishing in marine waters has become more popular
which will further negatively influence the sea trout stocks
(HELCOM 2019, 2020).

In 2016, the total recreational sea trout catch Baltic Sea Re-
gion was 743 tonnes, compared to 481 tonnes in 2017, 427
tonnes in 2018, and 318 tonnes in 2019 (ICES 2018, 2020). Most
of the recreational sea trout catch in the coastal zones is taken
by fishermen from Finland in the Gulf of Bothnia and the Gulf
of Finland (232 tonnes in 2018; ICES 2019). Moreover, recre-
ational sea trout river catches in 2018 amounted to 15.5 tonnes
and in 2019 to 35 tonnes, and originated mainly from rivers in
the Swedish Gulf of Bothnia (ICES 2019, 2020). This is a much
smaller river catch than the ten years average (47 tonnes). In the
Polish marine waters and rivers rising popularity of recreational
fishing is also notable. Average sea trout catches in years 2013-
2016 in four Polish rivers were: river Stupia: 132 Rega: 284, Ina:
327 and Parseta: 599. Results from on-site surveys performed in
2017 and 2018 on those monitors rivers, indicated that anglers
reported a total of 774 sea trout: 519 in 2017 and 255 in 2018.
The average catch per angler in seasons 2017-2018 was 1.6 sea
trout (ICES 2019).
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L. Recreational fishing and its impact on sea trout in the Baltic Sea region

A considerable amount of reared sea trout is released to the
Baltic Sea or its rivers on a yearly basis. To assess the impact of
recreational fishing on the natural sea trout stocks, the share
of reared fish in the catch would be important information. In
Sweden, Finland, and Estonia all reared sea trout are mandatorily
marked by clipping the adipose fin. The total number of fin-
clipped sea trout in the Baltic Sea area was 1 718 891 smolts and
277 741 parr.

Seatroutabundanceisaffected bycommercialandrecreational
fishing at sea and in rivers. The production of sea trout parr in
rivers depends on the number of successful spawners reaching
the riverine spawning sites, and on the survival of spawned
eggs and juveniles. Hence, the production can be hampered by
migration barriers and poor habitat quality. The abundance of
spawners returning from feeding migrations in the coastal areas
to the rivers is related to the densities of parr in the rivers. The
density of sea trout parr also reflects the success of recruitment
and depends on other factors such as climate, the size of therriver,
habitat characteristics and quality and is affected by migration
barriers to reproduction areas (ICES 2019).

There is still a lack of reliable recreational fishing data
which would allow to assess its further impact on sea trout
stocks. Recreational catch figures are often more or less
uncertain estimates based on limited information, and, hence,
the usefulness of this type of data needs be evaluated and
possibilities to establish regional databases should be explored.
To progress with this, data on recreational sea trout fisheries
need to be routinely collected and the quality of the data need
to be improved. Progressing with those elements is important,
taking into account the potentially high impact of recreational
fisheries on sea trout stocks and the lack of these information in
several countries.

Lately, improvements have been noticed in the approaches
for inclusion of recreational fisheries data in western Baltic Sea
fisheries assessments, and in the estimates of trolling catches of
both salmon and sea trout (HELCOM 2019). Studies of theimpacts
of catch and release are lacking for most common recreational
species, including sea trout, but proposals for addressing the
issue have been initiated (ICES 2018).

Moreover, the recreational fishing sector needs to be
acknowledged in terms of its socio-economic role and has to be
givenrights, aswellasresponsibilities, tobe a part of management
discussions and decisions. Many angler groups also do engage in
local habitat restoration activities, supporting development and
conservation of sea trout in the Baltic Sea region.

Sea trout populations and rivers
in the Baltic Sea



5. Assessment of sea trout
river and stock statuses

5.1 Data and approaches

For the assessment of sea trout river and stock status, existing
sea trout population data and data on river habitat characteris-
tics were used. The basis for the biological population data was
the estimated sea trout parr densities (number of 0+ individuals
per 100 m?) from electrofishing surveys in monitoring sites. The
habitat data consisted of site and river specific environmental
factors and qualities, including inter alia, Trout Habitat Score
and THS classes (ICES 2011, Pedersen et al. 2017), factors needed
for THS (river width, depth, slope, water velocity, substrate and
shade), average air temperature, ecological status according to
WFD classification, as well as information on migration hindranc-
es. To some extent data was also available on sea trout stocking
and possible restoration measures taken. Data was provided
as per monitoring occasion and site, and organised under river
name, country, and ICES assessment area (for assessment areas
see Figure 1). Additional basic information such as site coordi-
nates, distance to sea, and extent of catchment area were also
given. All data were organised and included to large parts in the
variables shown in the data set structure in Table S1 with the
variable headings listed.

Both the estimated parr densities and the corresponding hab-
itat data were obtained from two main sources: centrally from
the ICES WGBAST and additional data directly from the Latvian
Institute of Food safety, Animal Health and Environment “BIOR”.
The sea trout river data for the Baltic Sea region is requested by
ICES WGBAST work group from all Baltic Sea countries on a yearly
basis as part of the sea trout stock status assessment. The data
obtained through ICES WGBAST was specifically requested for the
purpose of this report from each of the data provider country rep-
resentatives in the group. Permission to access and use the data
was granted from all other countries except Russia. Hence no data
from Russian rivers are included here. The additional data from
Latvia was submitted by BIOR through an internal RETROUT proj-
ect data call on the matter, and permission was granted for the
data to be used for the purpose of this report. The data obtained
through ICES WGBAST spanned the years 1975 to 2018 and con-
sisted of a total of 4360 sea trout river monitoring records. The
additional Latvian data covered years 2007-2018 with a total of
276 monitoring data records. Altogether the data set contained
information from 377 unique rivers including separately reported
tributaries). In addition, the Water Information System Sweden
(WISS) Database was used for information on migration hindranc-
es in the Stockholm area, as detailed in Annex 1 (WISS 2021).

From the full data set a sub-set covering the most recent period,
2010-2018 was selected. Year 2010 was chosen as the first year to
be included based on the notion that the assessment of the HEL-
COM SALAR project (HELCOM 2011) reached up to year 2009. Al-
though different in extent and used approaches, here the choice
of the starting year was made as to not overlap with HELCOM
2011 assessment. From the selected data period first descriptive
features of the rivers, habitat characteristics and parr densities
were explored.

The assessment of the sea trout population status in the riv-
ers was based on the established general approach used by both
ICES WGBAST and HELCOM Core indicator. The basic principle
is that the estimated real parr densities (obtained from electro-
fishing monitoring) are related to calculated potential maximum
densities that are based on measured habitat characteristics. By
this an index of ‘recruitment status’ RS [0,1] is obtained, function-
ing as a relative measure of the state of the sea trout river popu-
lation. A more detailed account of this approach is given in ICES
2011 and Pedersen et al. 2017, and summarised in HELCOM 2018,
ICES 2020, and Box 2.

The recruitment status was calculated for each monitoring oc-
casion and annually averaged for every river. For the rivers with
RS available for more than 7 years, a recruitment trend over time
is calculated through linear regression of RS against years as the
Pearson r correlation coefficient, resulting in values from -1 to +1
(-1 representing a negative development). The assessment of the
current status is conducted by calculating an average RS over the
last four years in the data period (i.e., 2015-2018). The obtained
statuses are classified in four colour-coded status categories,
where green corresponds to RS > 0.8, yellow to 0.8 = RS > 0.5, red
t00.5=RS>0.2, and black to RS <0.2. This classification compares
to that used in HELCOM 2011!, with the difference that the orig-
inal red class is now further divided in red and black, with black
corresponding to dangerously low recruitment status. Further,
this classification relates to HELCOM core indicator on sea trout
(HELCOM 2018), where ‘good environmental status’ is achieved
when the moving parr density average remains above 50% of the
site-specific reference potential parr density (i.e., RS>0.5). The ob-
tained status assessment results were then explored against some
available river information (e.g., stocking, migration hindrances,
ecological status).

1 InHELCOM 2011 the assessment was based on an expert evaluated status index
measuring the realised smolt production as percentage of potential production ca-
pacity.



5. Assessment of sea trout river and stock statuses

5.2. Results and interpretation

The selected data period 2010-2018 included 3332 monitoring
records, 1714 yearly average river values, and a total of 368 riv-
ers. Over the whole period 2010-2018 the highest count of yearly
river- specific data was from Sweden (461 records) and the lowest
from Poland (73 records; Table 1). The sea trout monitoring sites
and rivers included different sort of river waters that varied con-
siderably in characteristics. For instance, the distance to the sea
varied between 0.1 and 475 km, and the wetted width of the river
sites ranged from <1 m up to 45 m (mean 8.2 m + 8.7 SD). The THS
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Figure 2. The percentage share of monitoring sites in the 2010-2018 dataset
across the four THS habitat classes 0-3.

Table 1. Distribution of river specific data across years and countries within the
selected data period 2010-2018

Year Denmark Estonia Finland Germany
2010 7 23 5 0
2011 10 23 10 0
2012 10 23 11 17
2013 10 21 11 18
2014 10 23 11 41
2015 10 21 11 9
2016 10 23 12 16
2017 9 20 13 80
2018 10 20 12 43
Total 86 197 96 224

W Habitat class 2

Sea trout populations and rivers
in the Baltic Sea

habitat class (mean 1.9 + 0.9 SD) summarising the habitat char-
acteristics of monitoring sites was dominated by class 2 (36%)
while class 0 had the smallest share (8%), indicating overall good
habitat characteristics for sea trout (Pedersen et al. 2017). The
shares of the different habitat classes seemed to be fairly stable
across years, with a notable decrease in the share of habitat class
3 during 2010 and 2011 (Figure 2), indicating occurred changes
in monitoring sites. Regarding the ecological status (WFD) of the
monitored rivers (mean 3.5 + 0.8 SD), there was an overall domi-
nation of rivers of Good status (51%) while rivers of Bad status had
the smallest share (1%), indicating overall good ecological condi-
tionsin the monitored rivers. The shares of the different ecological

2015

2016 2017 2018
Habitat class 3

Latvia Lithuania  Poland Sweden Total
8 0 5 51 99
11 0 5 49 108
14 60 6 46 187
15 56 8 51 190
15 64 7 55 226
21 66 7 50 195
15 55 7 50 188
18 68 13 45 266
29 62 15 64 255
146 431 73 461 1714
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status groups seemed to be stable across years (Figure 3). Close to
a fourth (24%) of the yearly river-specific records had some sort
of an artificial migration hindrance mentioned, affecting adult or
juvenile up or down migration. Over the years 2010-2018 the year-
ly share of the monitored rivers with some migration hindrance
varied between 13% and 34%. Of all the assessed rivers over the
whole period 2010-2018, 27% had reported migration hindrances.
Most (83%) of the yearly river-specific records showed no stocking
of sea trout, and of all the assessed rivers over the period 2010-
2018 about 23% had been stocked at least once.

The estimated 0+ sea trout parr densities varied between mon-
itoring occasions from 0 up to 584.7 ind. 100 m?with a global av-
erage of 27.2 £49.9 (SD) ind. 100 m? (N = 3332) and no consistent
trend inyearly averagesind. 100 m2(19.8 +36.9 SD-37.1+59.4 SD;
N =331 and N =515 respectively) over time during the 2010-2018
period. The record-high parr density was from river Kopparviks-
backen in Sweden year 2017. Over the whole period 2010-2018
the average 0+ parr density was highest in Denmark (61.4 + 67.3
SD; N = 88) and lowest in Lithuania (5.4 + 11.2 SD; N = 713). The
development of the yearly average parr densities over the period
2010-2018 is shown for each country in Figure 4. The differences
seen between countries partly reflect differences in monitoring
sites and river type included, and there is each year large variation
in the number and identity of sampled sites.

The overall yearly average RS across all monitored rivers varied
between 0.54 (+ 0.88 SD; N =190) and 1.16 (+ 2.03 SD; N = 226) with-
out any consistent trend over time during the 2010-2018 period.
The global average RS of all rivers and years was 0.79 (+ 1.26 SD; N
= 1714). Within the period 2010-2018, the average river RS differed
between countries and assessment areas (Table 2). The highest av-
erage river RS was from Estonia (1.77 + 1.90 SD; N =197) and the low-
est from Germany (0.19+0.21 SD; N =224). Of the assessment areas,
the highest average river RS was from GoF (1.54 + 1.54 SD; N = 200)
and the lowest from assessment area South (0.56 +0.90 SD; N =450).

100%
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Share of monitored rivers (%)

X

M Ecological status (WFD) Bad
M Ecological status (WFD) Moderate

Ecological status (WFD) High

Figure 3. The percentage share of monitored rivers in the 2010-2018 dataset
across the five ecological status categories according to the WFD.
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Figure &. Yearly 2010-2018 mean 0+ parr densities for all Baltic Sea countries

except Russia. Error bars indicate standard deviation

Table 2. Average and standard deviation of river recruitment status (RS) index
values for countries and ICES assessment areas (AU) over the period 2010-
2018. Assessment area abbreviations as East = eastern Baltic Sea, GoB = Gulf of
Bothnia, GoF = Gulf of Finland, and West = western Baltic Sea

Country
Denmark
Estonia
Finland
Germany
Latvia
Lithuania
Poland
Sweden
ICES AU
East

GoB

GoF
South
West

Average of river RS

0.72
177
1.19
0.19
1.06
0.34
1.00
0.89

0.63
0.91
1.54
0.56
0.92

Sea trout populations and rivers
in the Baltic Sea

Finland

1] I”

Poland

2010 —————

2011 —————————

2012 Ee————————————]
2013 ————
2014 —————————

2015 ————

2017 ———

2018 m————

2016

Standard deviation of river RS
1.29
1.90
2.11
0.21
1.49
0.52
0.74
1.08

1.16
1.55
1.54
0.90
0.92
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The maximum river RS value (16.9) was calculated for river Valkea-
joki in Finland 2015, resulting from a very high estimated electro-
fishing-based parr density (231.2 ind. 100 m) and a very low THS-
based potential maximum parr density (13.7 ind. 100 m?).

For assessing the possible trends over time in river RS, a total
of 146 rivers with seven or more yearly RS records over the peri-
od 2010-2018 were available. Analysing the river-specific data,
only very few rivers with indications of a negative or a positive
linear trend were found, with only about 9% of the rivers having
a Pearson’s product moment correlation coefficient r below -0.5
(as an indication for a negative trend over time), and about 14%
having a Pearson’s r larger than 0.5 (as an indication for a positive
trend over time). When analysing the same 146 rivers with seven
or more yearly RS records over the period 2010-2018, but aver-
aged for countries, mostly positive trend indications were seen
(Figure 5). No trend indication from Germany was obtained as
there were no rivers matching the requirement of data from seven
or more years within the period 2010-2018. Finland and Estonia
showed the strongest indications of an increasing trend (Pearson’s
r 0.80 and 0.58 respectively), while Poland had the only negative
trend indication (Pearson’s r-0.62).

For assessing the current status of sea trout river populations,
an average of river RS of the last four years was taken (2015-
2018). This subset contained then a total of 345 rivers (Denmark
10, Estonia 23, Finland 13, Germany 94, Latvia 48, Lithuania 74,
Poland 16, and Sweden 67 rivers). The mean RS was highest for
Estonia (2.29) and lowest for Germany (0.12), corresponding to

3.5
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Average river RS
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2012 2013 2014

= Denmark Estonia

Latvia = |_ithuania

— SWeden = Grand Total

Figure 5. Development of the average river RS over years for different countries.
No trend information available for Germany.

2015

Sea trout populations and rivers
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the pattern seen from the whole 2010-2018 data set. The aver-
age river RS over the assessment period 2015-2018 varied be-
tween 0 and 9.21, with a global average river RS of 0.75. When
divided into the RS categories, with green corresponding to RS >
0.8, yellow to 0.8 = RS > 0.5, red to 0.5= RS > 0.2, and black to RS
< 0.2, the poorest status category, black, dominated with 41%,
class red had 21%, and yellow and green 12% and 26% respec-
tively. The list of rivers with black status category contains 141
rivers. The share of the status categories varied across countries
and assessment areas (Figures 6 and 7).

Estonia showed the highest share of category green (91%) and
no rivers in the black category, while Germany had the largest share
of class black (79%) on no rivers in the green category. Regarding
the ICES assessment areas, GoF had the largest share of class green
(87%) and assessment area South the largest share of class black
(66%). Among the RS categories, the average ecological status
(WFD; 1-Bad - 4-High) was highest for category green (3.7) but did
not differ considerably between categories (>3 for all). The preva-
lence of migration hindrances did not show any consistent pattern
across the categories but was highest in category yellow and lowest
in categories black and yellow (green: 33%, yellow: 43%, red: 22%,
black: 21%). The prevalence of trout stocking was lowest in the two
best status categories (green: 12%, yellow: 13%) and highest in the
two poorest categories (red: 30%, black: 22%). A full country-wise
list of the assessed rivers with statuses and additional information
is provided in Annex 1. A list of rivers with sea trout populations of a
dangerously low status (Baltic Sea black list) is provided in Annex 2.

2016 2017 2018

Finland
e Poland
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Although with status assessed differently (model predicted poten-
tial maximum parr densities vs. expert evaluated potential maxi-
mum smolt production capacity), in comparison with the sea trout
red list rivers (i.e., rivers < 50% of potential maximum smolt pro-
duction capacity) in the decade old SALAR report (HELCOM 2011),
the current comparable list of rivers (i.e., status categories red and
black) contains 215 rivers (122 without Germany) versus 572 rivers
in the older assessment (rivers from Russia included, from Germany
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Figure 6. The percentage share of status categories across the Baltic Sea coun-
tries, based on the average over the last four years (2015-2018).
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not). Of the now assessed 345 rivers, 50 were found from the old red
list. Of these, 19 rivers, or 38%, had still a status comparable to the
red list criteria (new status class red and black together). Also, of the
rivers now assessed to have a status comparable to the old red list,
103 rivers (German rivers excluded) were not included in the old red
list. Bearing in mind the differences in methods and uncertainties in
such comparison, it however, might indicate that fewer rivers have
recovered compared to the one that have degraded.

Finland Germany Latvia Lithuania Poland Sweden

Yellow: 0.8 > meanRS >0.5 M Green:RS>0.8

South West

Yellow: 0.8 > meanRS >0.5 M Green: RS>0.8



6. Conclusions

6.2. Sea trout river status in the Baltic Sea region

Recreational fishing is increasing in popularity and impact.
Rod fishing from the shore or small boats is becoming more
important than before to the expense of other methods and gear
in recreational sea trout fishing. The current overall yearly catch
from recreational sea trout fishing is coarsely around 500 tonnes
and is already at the same level or higher than commercial
catches. Hence, conflicts between anglers and commercial
fishermen are not uncommon.

As the interest in sea trout recreational fishing increases or
when the interest towards certain methods or modes change,
the impact from the fishing on the stocks also vary. How the
sea trout stocks endure the fishing pressure, and thus what
impact the fishing absolutely has on the stocks, also depend
on the status of the sea trout stocks. To assess the impact
of recreational fishing on the natural sea trout stocks can be
challenging as a considerable amount of reared sea trout is
released to the Baltic Sea orits rivers. However, in many countries
reared fish are fin clipped helping to discern them from natural
fish. Natural production of sea trout in rivers depends on the
number of successful spawners reaching the riverine spawning
sites, and on the survival of spawned eggs and juveniles. Hence,
the production can be hampered by migration barriers and
poor habitat quality, affecting the stock size. When the stocks
are decreasing due to poor reproduction, the relative effect of
an unchanged fishing pressure increase. With as high catches
as the recreational fishery currently has of sea trout, it can
become increasingly important to consider and adapt the level
of recreational fishery harvest to the development in stock sizes.
This can be done by various regulations and restrictions, of which
some are already in use in different countries (e.g., no natural sea
trout allowed to be caught in the Finnish coastal waters).

There is still a considerable uncertainty in the data on
recreationalfishing effortand catches, which should beimproved
to enable better assessments of the impact from recreational
fishing on sea trout in the Baltic Sea. Moreover, the recreational
fishing sector needs to be acknowledged in terms of its socio-
economic role and included in management discussions and
decision processes.

Sea trout 0+ parr densities are used as the basis for the standard
sea trout river status assessments in the Baltic Sea region. In the
assessment done for this report, sea trout parr densities varied
up to over two orders of magnitude between different rivers and
monitoring data. Over the assessment period 2010-2018 the sea
trout parr densities also varied between years and countries,
with an average level being highest in Denmark and lowest in
Lithuania. No obvious trend over the assessment period was
seen in the parr densities in any country, and the differences
between countries partly reflect differences in monitoring sites
and river type included.

The index used for evaluation the status of sea trout rivers/
populations, recruitment status RS, relates the observed parr
densities to a habitat-based estimation of the potential maximum
parr density that the site could produce. Recruitment status varied
considerably both between years and countries and assessment
areas. In general, the RSwas highest in GoF and Estonian rivers and
lowest in the southern Baltic Sea especially in Germany. Finland
and Estonia showed the strongest indications of a positive overall
trend over the last decade, while Poland had the only negative
trend indication.

The assessed current status of sea trout river populations, tak-
en as an average of the last four years, showed the best status for
Estonia and the poorest situation for Germany. The list of rivers
with black status, that is rivers with dangerously low sea trout
production (RS = 0.2) contains 141 rivers, of which the largest
share was found in the southern Baltic Sea region. The highest
share of rivers belonging to the best status class green was found
in the Gulf of Finland area. The Baltic Sea black list of sea trout
rivers is provided in Annex 2.

Although restricted in extent due to data availability, the out-
come of this assessment highlights the current situation with a
considerably high share of rivers still failing to reach a good status,
and also pinpoints those rivers in the poorest condition needing
urgentand prioritised recovery measures. At the same time, in cer-
tain areas positive development has been witnessed following has
increased emphasis and better management practices of sea trout
populations and their rivers.



/. Literature

Armstrong J.D., Kemp P.S., Kennedy, G.J.A. et al. 2003. Habitat
requirements of Atlantic salmon and brown trout in rivers and
streams. Fisheries Research 62, 143-170.

Bohlin T., Hamrin S., Heggberget T.G. et al., 1989. Electrofishing -
Theory and practice with special emphasis on salmonids. Hydro-
biologia 173,9-43.

CCB, 2017. Recreational fishing in the Baltic region Report. URL:
https://ccb.se/publications/recreational-fishing-in-the-baltic-re-
gion/

European Commission, 2000. Directive 2000/60/EC of the Europe-
an Parliament and of the council of 23rd October 2000 establishing
aframework for community action in the field of water policy.

Official Journal of the European Communities, L327 /1. Brussels,
European Commission.

European Commission, 2008. Directive 2008/56/EC of the Euro-
pean Parliament and the Council of 17 June 2008 establishing a
framework for community action in the field of marine environ-
mental policy (Marine Strategy Framework Directive). Official
Journal of the European Union, L 164/19, 25.06.2008.

Froese R. and Pauly D. (Eds.), 2020. FishBase. World Wide Web elec-
tronic publication. URL: www.fishbase.org, version (12/2020).

Harris G. and Milner N. (Eds.), 2007. Sea Trout: Biology, Conserva-
tion and Management. Blackwell Publishing Ltd. 4

HELCOM, 2007. Baltic Sea Action Plan. Adopted at HELCOM Minis-
terial Meeting in Krakow, Poland on 15 November 2007.

HELCOM, 2011. Salmon and Sea Trout Populations and Rivers in
the Baltic Sea - HELCOM assessment of salmon (Salmo salar) and
sea trout (Salmo trutta) populations and habitats in rivers flowing
to the Baltic Sea. Baltic Sea Environment Proceedings 126A. Hel-
sinki Commission, 79 pp.

HELCOM, 2013. HELCOM Red List of Baltic Sea species in danger of
becoming extinct. Baltic Sea Environment Proceedings 140. Hel-
sinki Commission, 106 pp.

HELCOM, 2018. Abundance of sea trout spawners and parr. HEL-
COM core indicator report. Online. https://helcom.fi/wp-content/
uploads/2019/08/Abundance-of-sea-trout-spawners-and-parr-
HELCOM-core-indicator-2018.pdf

HELCOM, 2019. Compiled information on coastal recreational fish-
eries in the HELCOM countries. FISH PRO Il 1-2019. URL: https://
portal.helcom.fi/meetings/FISH-PRO%20111%202-2020-700/Meet-
ingDocuments/6-1%20Compiled%20information%200n%20
coastal%20recreational%?20fisheries%20in%20the%20HEL-
COM%20countries%202020.docx?web=1

HELCOM, 2020a. First draft of the updated BSAP. Meeting docu-
ment (HOD 59-2020, doc. 5-8). URL: https://portal.helcom.fi/meet-
ings/HOD%?2059-2020-784/MeetingDocuments/5-8%20First%20
draft%200f%20the%20updated%20BSAP.pdf

HELCOM, 2020b. Compiled information on coastal recreational
fisheries in the HELCOM countries 2020. FISH PRO Il 2-2020. URL:
https://portal.helcom.fi/meetings/FISH-PRO%20111%201-2019-
592/MeetingDocuments/6-1%20Compiled%20information%20
on%?20coastal%20recreational%20fisheries%20in%20the%20
HELCOM%20countries.pdf


https://ccb.se/publications/recreational-fishing-in-the-baltic-region/
https://ccb.se/publications/recreational-fishing-in-the-baltic-region/
http://www.fishbase.org/
https://helcom.fi/wp-content/uploads/2019/08/Abundance-of-sea-trout-spawners-and-parr-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Abundance-of-sea-trout-spawners-and-parr-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Abundance-of-sea-trout-spawners-and-parr-HELCOM-core-indicator-2018.pdf
https://portal.helcom.fi/meetings/FISH-PRO%20III%202-2020-700/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries%202020.docx?web=1
https://portal.helcom.fi/meetings/FISH-PRO%20III%202-2020-700/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries%202020.docx?web=1
https://portal.helcom.fi/meetings/FISH-PRO%20III%202-2020-700/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries%202020.docx?web=1
https://portal.helcom.fi/meetings/FISH-PRO%20III%202-2020-700/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries%202020.docx?web=1
https://portal.helcom.fi/meetings/FISH-PRO%20III%202-2020-700/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries%202020.docx?web=1
https://portal.helcom.fi/meetings/HOD%2059-2020-784/MeetingDocuments/5-8%20First%20draft%20of%20the%20updated%20BSAP.pdf
https://portal.helcom.fi/meetings/HOD%2059-2020-784/MeetingDocuments/5-8%20First%20draft%20of%20the%20updated%20BSAP.pdf
https://portal.helcom.fi/meetings/HOD%2059-2020-784/MeetingDocuments/5-8%20First%20draft%20of%20the%20updated%20BSAP.pdf
https://portal.helcom.fi/meetings/FISH-PRO%20III%201-2019-592/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries.pdf
https://portal.helcom.fi/meetings/FISH-PRO%20III%201-2019-592/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries.pdf
https://portal.helcom.fi/meetings/FISH-PRO%20III%201-2019-592/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries.pdf
https://portal.helcom.fi/meetings/FISH-PRO%20III%201-2019-592/MeetingDocuments/6-1%20Compiled%20information%20on%20coastal%20recreational%20fisheries%20in%20the%20HELCOM%20countries.pdf

ICES, 2008a. Report of the Workshop on Baltic Salmon Manage-
ment Plan Request (WKBALSAL), 13-16 May 2008, ICES, Copenha-
gen, Denmark. ICES CM 2008/ACOM:55. 61 pp.

ICES, 2008b. Report of the Baltic Salmon and Trout Assessment
Working Group (WGBAST). ICES CM 2008/ACOM:05.

ICES, 2011. Report of the Baltic Salmon and Trout Assessment
Working Group (WGBAST), 22-30 March 2011, Riga, Latvia. ICES
2011/ACOM:08. 297 pp.

ICES, 2012a. ICES Advice 2012. Sea trout - Baltic Sea. FIRMS Re-
ports. In: Fisheries and Resources Monitoring System (FIRMS)
[online]. Rome. Updated. URL: http://firms.fac.org/firms/re-
source/10481/en

ICES, 2012b. Report of the Baltic Salmon and Trout Assessment
Working Group (WGBAST), 15-23 March 2012, Uppsala, Sweden.
ICES 2012/ACOM:08. 353 pp.

ICES, 2013. Report of the ICES Working Group on Recreational
Fisheries Surveys 2013 (WGRFS). URL: http://www.ices.dk/sites/
pub/Publication%20Reports/Expert%20Group%20Report/
acom/2013/WGRFS%202013/WGRFS%20Report%202013.pdf

ICES, 2018. Report from the Working Group on Recreational Fish-
eries Surveys (WGRFS), 11-15 June2018, Faro, Portugal. ICES CM
2018/E0SG:19. 111 pp.

ICES, 2019a. Sea trout (Salmo trutta) in subdivisions 22-32 (Baltic
Sea). In Report of the ICES Advisory Committee, 2019, trs.27.22-32.
URL: https://doi.org/10.17895/ices.advice.4744

ICES, 2019b. Baltic Salmon and Trout Assessment Working Group
(WGBAST). ICES Scientific Reports. 1:23.312 pp.

ICES, 2020. Baltic Salmon and Trout Assessment Working Group
(WGBAST). ICES Scientific Reports 2:22. 261 pp.

Lejk A.M. and Dziemian t., 2019. Polish Pilot Study - development
of methods for monitoring of recreational fisheries. Presentation
during HELCOM FISH PRO Il Meeting, Helsinki 2019 URL: https://
portal.helcom.fi/meetings/FISH-PRO%20111%201-2019-592/Docu-
ments/Presentation%208.pdf

Pedersen S., Degerman E., Debowski P. and Petereit C., 2017. As-
sessment and recruitment status of Baltic Sea trout populations.
In: Harris G. (Ed.). Sea Trout - Science and Management - Proceed-
ings of the 2nd International Sea Trout Symposium. Matador, pp:
423-441.

WISE, 2021. The Water Information System for Europe - Freshwa-
ter. European Environment Agency. URL: https://www.eea.europa.
eu/themes/water/european-waters/water-quality-and-water-as-
sessment/water-assessments/ecological-status-of-surface-wa-
ter-bodies

WISS, 2021. Water Information System Sweden (WISS). https://viss.
lansstyrelsen.se/

Zippin C., 1956. An evaluation of the removal method of estimating
animal populations. Biometrics 12, 163-169.


http://firms.fao.org/firms/resource/10481/en
http://firms.fao.org/firms/resource/10481/en
http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2013/WGRFS%202013/WGRFS%20Report%202013.pdf
http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2013/WGRFS%202013/WGRFS%20Report%202013.pdf
http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2013/WGRFS%202013/WGRFS%20Report%202013.pdf
https://doi.org/10.17895/ices.advice.4744
http://firms.fao.org/firms/resource/10481/en
http://firms.fao.org/firms/resource/10481/en
http://firms.fao.org/firms/resource/10481/en
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/ecological-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/ecological-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/ecological-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/ecological-status-of-surface-water-bodies
https://viss.lansstyrelsen.se/
https://viss.lansstyrelsen.se/

Supplement A.

Additional information
on the sea trout data used

Table S1. Headings of the collected sea trout population and river data dataset.

Variable Denmark

Year

Country

ICESSubdiv

ICES Assessment unit

BASIC INFORMATION River
Latitude
Longitude
Site_name
Site_distance_to_sea (km)
Density_0+(ind/100m2)
Density >0+ (ind/100m2)
Density estimation method

Resident / brown trout (Y/N)

SALMONID DATA
Trout stocking (Y/N)

Stocking add. Info (if Y-->amount, year)

Salmon_density (ind/100m2)
ST river/population category
Wetted width of stream (m)
Slope (%) of section

Water velocity class
Average/dominating depth (m)
Dominating substratum
Shade (%)

River_habitat

Waterquality (WFD)
Ecol_status (WFD)

HABITAT DATA

Catchment_area (m2)
Average_air_temp
THS_0-12 (10)

THS
THS Habitat class 0-3

Explanation

Year of sampling

Country name in English.

ICES Subdivision; e.g. Gulf of Finland =32

ICESWGBAST ST assessment unit (east, west, GoB, GoF)

Your name of theriver.

Latitude, given as WGS84, In degrees followed by a decimal point.
Longitude, given as WGS84, In degrees followed by a decimal point.
Your name of the site

How many km from fishing site to outlet

Estimated abundance of trout 0+ per 100 m?.

Estimated abundance of trout >0+ per 100 m?.

Method used for estimating parr density

Are there on the site, or in the area around, a population of trout larger than the

maximal smolt size

Are trout stocked on / near the site ?site? (Y=yes, N=no)

Additional iunformationinformation oinon trout stocking (amount and year, if

possible)

Estimated abundance of salmon parr (all age groups) per 100 m2.
Category of ST population according to HELCOM SALAR report
Given in meters at sampling site

Given in precent (altitude change divided by stream length) for the site.
According to trout habitat score (see attached table 8)
According to trout habitat score (see attached table 8)

According to trout habitat score (see attached table 8)

According to trout habitat score (see attached table 8)

Three classes; Good, Intermediate, Poor

Three classes; Good, Intermediate, Poor

Ecological status given as required by the Water framework directive; High,
Good, Moderate, Poor, Bad

Catchment of whole river given i km2.
Average annual air temperature, given in °C.

What is the trout habitat score (THS) on the scale 0-12 (10) - see table (from
SGBALANST 2011) below for scores at different variable values

THS habitat class according to SGBALANST (2011) (0-1-2-3)



POTENTIAL
PARR DENSITY

STATUS

MIGRATION
HINDRANCES

RESTORATION
MEASURES

THS-based

expertopinion

other method

RS

smolt downstream artificial Number of

barriers

Function

Barrier type
Remarks

adult upstream artificial Number of
barriers

Function

Barrier type
Remarks

adult upstream artificial Number of
barriers

Passage function

Passage type

Remarks

adult upstream natural Number of barriers

Passage function

Passage type

Remarks

Measure 1

Measure 2

Measure 3

Measure 4

Measure 5

Additional information
Notel
Note2
Note3
Note 4

calculated with the equation: pot_parr_dens=107(0.963- 0.906*LOG10(aver-
age_wetted_width)+0.045*average_air_temp-0.037*longitude+0.027*(ati-
tude+0.033*habitat_class)

Potential parr density according to expert opinion (if THS-based estimate not
available)

Potential parr density according to other method (if THS-based estimate not
available)

Recruitment status (estimated parr density/potential parr density)

How many barriers of this type between the outlet and the fishing site

Is downstream migration past barrier in your opinion easy and with no or
insignificant mortality - write 1, associated with some mortality - write 2, with
heavy mortality - write 3

Write in text (E.g. turbine, lake (including lake upstream to turbine).....)
Any remarks - please write in text

How many barriers of this type between the outlet and the fishing site

Is downstream migration past barrier in your opinion easy and with no or
insignificant mortality - write 1, associated with some mortality - write 2, with
heavy mortality - write 3

E.g. waterfall, lake... lake..... Remarks -
please write in text

How many barriers of this type between the outlet and the fishing site

Is the upstream migration past the man made barrier in your opinion almost
free and with no or insignificant delay - write 1, is passage variable probably
some delay - write 2, always difficult but possible - write 3, impossible write 4) if
several barriers with different passage explain in text

Has the barriers fish passage installed - write 1, different type of passage - write
2.

Any remarks - please write in text
How many artificial barriers are froundfound between the site and the outlet

Is the upstream migration past the man made barrier in your opinion almost
free and with no or insignificant delay - write 1, is passage variable probably
some delay - write 2, always difficult but possible - write 3, impossible write 4) if
several barriers with different passage explain in text

Has the barriers fish ladder installed - write 1, different type of passage - write
2.

Any remarks - please write in text

any restoration measure done in river (type of measure and year of implemen-
tation)

any restoration measure done in river (type of measure and year of implemen-
tation)

any restoration measure done in river (type of measure and year of implemen-
tation)

any restoration measure done in river (type of measure and year of implemen-
tation)

any restoration measure done in river (type of measure and year of implemen-
tation)

Any additional information regarding the restoration measure



Annex 1.

List of all 345 assessed sea

trout rivers in the Baltic Sea
over the period 2015-2018

The current statuses of the assessed rivers are calculating as an average recruitment status (RS)
over the last four years in the data period (2015-2018). The obtained statuses are classified in four
colour-coded status categories, where green corresponds to RS> 0.8, yellow to 0.8 = RS > 0.5, red

t00.5=RS>0.2,and blacktoRS<0.2

Denmark
River RS ES Trout Migration
category (WFD) stocking hindrances
(Y/N) (Y/N)
Braendemolle A N N
Jeksen Bk N Y
Lilled N N
Lollikebaek N N
Odense A N Y
Stokkebakken N N
Stubberup baek N N
Svenskebaek N Y
Tjerbaek N N
Villestrup a N N
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Estonia

River RS ES
category (WFD)

Altja
Hobringi
Jamaja
Kaberla
Keila
Kolga

Loo

Loobu
Manniku
Mustoja
Pada
Pidula
Pirita
Pudisoo
Riguldi
Timmkanal
Toolse
Vaana
Vainupea
Valgejogi
Vasalemma
Vihterpalu

Vosu

z z =z < z z z z z < < 'z z z z z < z' 'z z z z =z

Trout
stocking

(VIN)

z =z =z =z z zZz .z zZz .z zZz . zZz Z2

< z z z z z z z z z <

Migration
hindrances

)

Sea trout populations and rivers
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9. Annex 1. List of all 346 assessed sea trout rivers in the Baltic Sea over the period 2015-2018

Finland
River RS ES Trout Migration
category (WFD) stocking hindrances
(Y/N) (Y/N)
Espoonjoki N N
Ingarskilanjoki N Y
Isojoki Y Y
Kuerjoki N N
Lestijoki Y N
Longinoja N N
Mankinjoki N N
Mustajoki N Y
Naalastojoki N N
Naamijoki N N
Olosjoki N N
Pakajoki N N
Valkeajoki N N
Germany
River RS ES Trout Migration
category (WFD) stocking hindrances
(Y/N) (Y/N)
Althofer Bach N N
Au bei Klein Grodersby N N
Au bei Konigstein N N
Augraben N Y
Bach aus Bernstorf N N
Bach aus Neu Karin N N
Bach aus Parchow N N
Bach aus Thorstorf N N
Bach aus Zierow N N
Bach bei Karschau N Y
Bachgraben N N
Bak N N

Sea trout populations and rivers
in the Baltic Sea



Beke

Bienebek

Blowatzer Bach
Bollhéger FlieB
Carbak

Damshéager Bach
Farpener Bach

Farver Au

Fauler Bach/Plastbach
Géatenbach

Goldbach

Gowe

Graben aus Ahrendsee
Graben aus Sandhagen
Habernisser Au
Hanshéger Bach
Haubach

Hellbach

Hohen Sprenzer
Miihlbach

Hohenfelder Miihlenau
Holmbacher Graben
Hopfenbach
Iskiersand Au
Katzbach
Klosterbach
Kohntop

Konigsau
Koppernitz
Korkwitzer Bach
Korleputer Bach
Korleputer Miihlbach
Koseler Au

Kremper Au
Krieseby Au
Kronsbek- Aschau
Lange Rie

Linde

Lipping Au

Maibach

Marlower Bach

Maurine

E w N ! w B w w w w w w w ' w w E

w W

N w N w E N w w w w w w w N ' w E w w w w

w



Mechelsdorfer Bach

Mildenitz

Moltenower Bach

MiihlenbachStrelasund

Miihlenflie
Nebel

Nessendorfer Miihlenau

Neu Karin
Panzower Bach
Parchow

Peezer Bach

Poischower Miihlenbach

Polchow

Rabeler Scheidebach

Radebach
Randkanal
Ravensberg
Recknitz
Reppeliner Bach

Ringsberger Au

Rosengartener Bek

Sagarder Bach
Schmieden Au
Schwinge
Sehrowbach
Siesbek

Stepenitz

Strasburger Miihlbach

Strehlower Bach

Swinow

Tarnewitzer Bach

Tessenitz
Thorstorf
Waidbach
Wallbach

Wallensteingra ben

Warnow
Wittbeck
Wolfsbach
Zarnow

Zierower Bach

N E N ' w w

w

B w ! w w w w ! w w w N ! w w w w N w w w w w ' w w w w ! w

w
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Latvia

River

Abava
Age
Amata
Bérzene
Brasla
Ciecere
Durbe
Dursupe
Eglupe
Griva
Ige
Incupe
Jaunupe
Korge

Korgene

Kurlinupe

Lencupe
Létiza

Liela Jugla
Liepupe
Ligatne

Loja

Lorupe
Maza Jugla
Nurmizupite
Péterupe
Pilsupe
Platenes kanals
RaksSupe
Rauna
Raunis
Rauza

Riva

Roja

Sepka
Skalupe

Skérvelis

RS
category

ES
(WFD)

Trout
stocking
(Y/N)

N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N

Migration
hindrances
(Y/N)

= z =z z z z < .z .z

z =z z z z z z < z <.z

=

=

z =z =z Z2 =z  Z2  Z2 2 2 Z2  Z2
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Strikupe
Svétupe
Tebra
UZava
Vaive
Vanka
Vecpalsa
Véjupite
Virbupe

Vitrupe

Zakupite

Poland

z z z =z < z z < .z z =z

z =z =z z ZzZ2 . zZz2 . Z2 zZz2 Z2: Z2  Z2

River RS ES
category (WFD)

Czarna Wda
Drweca

Ina

Kacza

Leba
Lupawa

Motlawa

Orzechowka
Parseta 4

Piasnica

I
Reda 3
Slupia
Wieprza
Zagorska Struga

Zielona Struga

Trout
stocking
(Y/N)

N

z =z =z z =z z z < z < .z z z z z

Migration
hindrances

(Y/N)
N
Y

=<

< =z

< z < < =< =< =< =< =
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9. Annex 1. List of all 346 assessed sea trout rivers in the Baltic Sea over the period 2015-2018

Lithuania
River RS ES Trout Migration
category (WFD) stocking hindrances
(Y/N) (Y/N)
Agluona N Y
Aisé N N
Aitra N Y
Akmena N Y
Alantas N N
Armona N N
Asva N N
Bezdoné Y Y
BlendZiava N N
Bonal? N N
BrazZuole Y N
Degalas N N
Dratvinys Y N
Dubysa N N
Duksta Y N
Egluona N N
EZeruona N N
Grabuosta Y N
Irtuona Y Y
Juodupis Y Y
Jura Y Y
Jusine Y Y
Karkluoja N N
Kena Y N
Krazanté N Y
Kuls? Y N
Lapisé N N
Laukysta Y N
Lokys N N
Lomena Y N
Lukné Y Y
Luoba Y N
Mera Y N
Minija N Y

Sea trout populations and rivers
in the Baltic Sea
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MiSupis Y N
Muse Y N
Nemencia N N
Neris Y N
PerSoksna Y N
Plastaka Y N
Pragulba N N
RiesSe N N
Ringelis N N
Salpé N N
Saria N N
Sate Y N
Sausdravas N Y
Serksne Y N
Sesuola Y N
Siauseé N N
Siesartis Y Y
Sirvinta Y Y
Skerdyksna N N
Skinija N N
Slazmé N N
Smiltele N N
Store N N
Sunija Y N
Sustis Y N
Sventoji Y N
Sventupis N N
Sysa Y Y
Upyna N N
Upynik N N
VeivirZas N N
Venta N Y
Vilnia Y Y
Virinta Y N
Visete Y N
Voke Y Y
Zalesa Y N
Zeimena N N
Ziezmara Y N
Zvelsa N N
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Sweden

River

Aapuajoki
Alandsan
Avaén
Bergshamraan
Bjorkan
Bonélven
Borgforsilven
Borrumsan
Byskebacken
Degerbicken
Edstabacken
Fillforsan
Gadean
Hagbyan
Halmstadsback
Harrijoki
Hugraifsan
Idbyan
Inviksan
Jyryjoki
Kaantojoki
Kagghamraan
Kerantojoki
KitkiGjoki
Klappmarksbac

Kolmardsbicke

RS
category

ES
(WFD)

Trout
stocking
(Y/N)

zZ =z Zz .z Z2 ZzZ2 ' Z2 Z2 ' Z2 Z2 ' Z2 ' Z2'Z2 Z2'Z2 Z2'Z2 Z2 Zz2 Zz2 zZz2 Zz2 zZz zZz'zZz:2Z2

Migration
hindrances
(Y/N)

Y

< z zZz < =< =< =< =< =<

=z <

< < < z < < < < zZz < =< zZ =

=
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Kopparviksback N N
Kramforsan N Y
Kulledn N Y
Kutsasjoki N Y
Kvarnan N Y
Kvarsebobécke N N
Lahnajoki N Y
Ljustorpsan N Y
Lodn N Y
Lyckebyan N Y
Malbdcken N Y
Merasjoki N Y
Moraan N Y
Nétraan N Y
Palbdlean N Y
Prastbacken N N
Raan N Y
Ramlésabicken N N
Ratjarnbicken N Y
Risdngesbacken N N
Risebergabicke n N N
Saludn N N
Sege a N N
Sjalsoan N N
Skérjan N N
Skeboan N Y
Smorbacken N Y
Stenbitbadcken N Y
Stridbacken N N
Strinnean N Y
Tolkkijoki N Y
Torsbéacken N N
Tostarpsbacken N Y
Trunnerupsbéck en N N
Tryssjobacken 4 N Y
Valtiojoki N Y
Vastanbacken N Y
Vedan N N
Verkaan N N
Virdn N Y
Vitsan N Y




Annex 2.

Black list of sea trout rivers

river recruitment status < 0.2
listed by country

Denmark

Breendemalle A
Lillea
Lollikebaek
Stokkebaekken

Tjeerbaek

Finland

Olosjoki

Germany

Althofer Bach

Au bei Klein Grodersby
Au bei Konigstein
Augraben

Bach aus Bernstorf
Bach aus Thorstorf
Bach aus Zierow
Bachgraben

Bak

Bienebek

Blowatzer Bach

Bollhéger Fliel
Carbak

Damshéger Bach
Farpener Bach

Fauler Bach/Plastbach
Géatenbach

Goldbach

Gowe

Graben aus Ahrendsee
Graben aus Sandhagen
Hanshager Bach

Haubach

Hohen Sprenzer Miihlbach

Holmbacher Graben
Hopfenbach
Katzbach
Klosterbach
Kéhntop

Konigsau
Koppernitz
Korkwitzer Bach

Korleputer Bach

Korleputer Miihlbach

Krieseby Au

Lange Rie

Linde

Maibach

Marlower Bach
Maurine
Mechelsdorfer Bach
Mildenitz

Moltenower Bach
Miihlenbach Strelasund
Miihlenfliel?

Nebel

Neu Karin

Poischower Miihlenbach
Rabeler Scheidebach
Radebach

Randkanal

Recknitz

Reppeliner Bach
Ringsberger Au

Rosengartener Bek

Sagarder Bach

Schmieden Au
Schwinge
Sehrowbach
Siesbek
Stepenitz
Strasburger Miihlbach
Strehlower Bach
Swinow
Tarnewitzer Bach
Tessenitz
Thorstorf
Waidbach
Wallbach
Warnow
Wittbeck
Wolfsbach
Zarnow

Zierower Bach



10. Annex 2. Black list of sea trout rivers (river recruitment status < 0.2) listed by country

Latvia

Abava
Bérzene
Ciecere
Durbe
Griva
InCupe
Liela Jugla
Loja
Lorupe
Maza Jugla
Pilsupe
Raksupe
Sepka
UZava
Véjupite

Virbupe

Lithuania

Aitra
Akmena
Bezdoné
Dubysa
EZeruona
Irtuona
Jura
Jusine
KraZanté
Lokys
Minija
Neris
PerSoksna
Plastaka

Ringelis

Sate

Serk3ne
Sesuola
Siaugé
Siesartis
Sirvinta
Skerdyksna
Venta
Visete
Voke
Zeimena
ZieZmara

Zvelsa

Poland
Kacza

Motlawa

Piasnica

Sea trout populations and rivers
in the Baltic Sea

Sweden
Bjorkan
Byskebdcken
Degerbacken
Fallforsan
Kutsasjoki
Merasjoki
Palboledn
Prastbacken
Sege d
Skarjan
Skeboan
Torsbacken
Valtiojoki

Viran



Corrigenda

Corrigenda 28 March 2022

Page 4: editorial corrections

Page 19, 21: corrected caption

Page 20, 21, 22: editorial corrections

Page 21: correcting erroneous figures and graphs
Page 27: minor content clarifications

Page 27-37: improvements of the figures and graphs
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