


Table 8.4.13.1  Brill in the Baltic Sea total landings (tonnes) by Subdivision and country.

Year Denmark Germany, FRG Sweden Total Total
22 23 24-28 22 23 24-28 22 23 24-28 |SD 22-28

1970 4 4 4
1971 3 3 3
1972 7 7 7
1973 11 2 11 2 13
1974 25 1 25 1 26
1975 38 1 1 39 1 40
1976 45 1 2 47 1 48
1977 60 2 5 65 2 67
1978 37 3 40 40
1979 30 30 30
1980 26 26 26
1981 22 1 23 23
1982 19 17 19 17 36
1983 13 42 13 42 55
1984 12 3 12 3 15
1985 16 1 16 1 17
1986 15 3 15 3 18
1987 12 3 12 3 15
1988 5 1 5 1 6
1989 9 1 9 1 10
1990 1 1 1
1991 15 15 15
1992 28 28 28
1993 29 5 1 29 5 1 35
1994 57 4 1 1 57 4 2 63
1995 134 12 1 5 8 134 17 9 160
1996 56 6 56 6 62
1997 25 1 25 1 26
1998 21 1 21 1 22
1999 24 1 24 1 25
2000 27 1 27 1 28
2001 19 19 19
2002 25 0 1 25 1 0 27
2003 35 1 0 35 0 1 36
2004 39 1 1 0 39 1 1 41
2005 50 9 3 0 0 50 9 3 62
2006 42 9 2 3 45 9 2 56
2007 50 5 0 0 55 0 0 56

! Preliminary data
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8.4.14 Salmon in the Main Basin and the Gulf of Bothnia (Subdivisions 22-31)

In order to better support the management of wild salmon stocks, ICES has established five assessment units for the
Baltic Main Basin and the Gulf of Bothnia (Figure 8.4.14.1). The division of stocks into units is based on management
objectives and biological and genetic characteristics of the stocks. Stocks of a particular unit are assumed to exhibit
similar migration patterns. It can therefore be assumed that they are subjected to the same fisheries, experience the same
exploitation rates, and could be managed in the same way (e.g. through the use of coastal management measures it
might be possible to improve the status of stocks in a specific assessment unit). Even though stocks of units 1-3 have
the highest current smolt productions and therefore have an important role in sustaining economically viable fisheries,
the stocks in units 4 and 5 contain a relatively high proportion of the overall genetic variability of Baltic salmon stocks.

Assessment unit | Name Salmon rivers included

1 Northeastern Bothnian Bay stocks On the Finnish-Swedish coast from Perhonjoki
northward to the river Raneélven, including River
Tornionjoki

2 Western Bothnian Bay stocks On the Swedish coast between Logdedlven and
Luledlven

3 Bothnian Sea stocks On the Swedish coast from Daldlven northward to

Gidedlven and on the Finnish coast from
Paimionjoki northwards to Kyronjoki

4 Western Main Basin stocks Rivers on the Swedish coast in Divisions 25-29

5 Eastern Main Basin stocks Estonian, Latvian, Lithuanian, and Polish rivers

State of the stock

The total wild smolt production has increased about fourfold in assessment units 1-3 since the Salmon Action Plan was
adopted in 1997 (Figure 8.4.14.2). Wild smolt production is now estimated to be around two thirds of the potential total
smolt production but smolt production is still low particularly in the ‘potential’ rivers, i.e. rivers where salmon were
extirpated and are now being reintroduced.

The post-smolt survival in 2004 and 2005 (Figure 8.4.14.3) was low. However, the overall estimated smolt production
has been increasing and will continue to stay high in the near future. The number of spawners are estimated to increase
slightly in 2008 and again in 2009. Overall though, the smolt production during the early 2010s is expected to be low.

To evaluate the current state of the stock, ICES uses the smolt production relative to the level of natural production
capacity on a river-by-river basis. Stocks are considered very likely to reach the reference point in case the probability is
more than 90%. They are likely to reach the reference point in case the probability is between 70% and 90% and
uncertain when the probability lies between 30% and 70%. When the probability of reaching the reference point is less
than 30%, it is considered unlikely.

Reaching 50% of the natural production capacity is likely or very likely to be met for several large rivers in the Northern
Baltic Sea area while the status of less productive wild stocks, especially in the Southern Baltic Sea area is poor. Within
assessment unit 4 a decreasing trend in smolt production has been observed (Figure 8.4.14.2).

The nominal catch in the Baltic Sea (including rivers) has declined from 5636 tonnes (1990) to 1125 tonnes (2007)
(Table 8.4.14.1). The nominal catch in the offshore and coastal fisheries decreased by 10% from 2006 to 2007.
Preliminary data for 2007 for salmon catches indicate that in-river fisheries increased by 21% (Table 8.4.14.2).

Only 69% of the TAC of 444 000 salmon in the Baltic was utilized in 2007 (Table 8.4.14.3).

There has been an increase in the proportion of wild relative to reared salmon in catches, which reflects the increased
wild smolt production (e.g. Figure 8.4.14.4). The share of non-commercial (recreational) catches has increased and will
likely increase further.

Management objectives
The objective of the Salmon Action Plan (SAP), as adopted in 1997 by the former IBSFC, was to increase the natural
production of wild Baltic salmon to at least 50% of the natural production capacity of each river by 2010, while

retaining the catch level as high as possible. In addition, objectives stated that the genetic diversity of the stocks should
be maintained.
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IBSFC ceased to exist after 2005. The EU Commission has taken initiatives for the development of a management plan
for Baltic salmon.

Reference points

To evaluate the state of the stock ICES uses the smolt production in 2010 relative to the 50% level of the natural
production capacity on a river-by-river basis. Due to difficulties with a submodule of the assessment model the
production capacity for the individual rivers is not available for this report.

Management advice

Because of the low at-sea survival of salmon in recent years in combination with the past high harvest rate, the
spawning populations of salmon are estimated to be low. Due to the ban on the driftnet fishery as of January 2008, the
catches for 2008 are expected to be lower than in 2007. This will likely result in an increased number of spawners
during the next few years; however, the impact of this increased number of spawners will be offset by continued low
rates of at-sea survival. In order to ensure recovery of the salmon stocks ICES recommends for 2009 that landings do
not exceed the reduced catches expected for 2008.

Salmon management should be based on the assessments of the status of individual stocks in the rivers. Fisheries on
mixed stocks, either in coastal waters or open sea areas, pose particular difficulties for management, because the
fisheries cannot target only those stocks that are close to or above their targets. Fisheries in estuaries and rivers are more
likely to fulfil this requirement.

There are a number of rivers that need longer-term stock rebuilding measures, including habitat restoration and removal
of physical barriers. For the smallest and weakest rivers (Emén, Ricklein, Oreélven, Pirnu, and Nemunas basin), it is
recommended that extra measures be taken to further decrease exploitation of these stocks. In addition to reduction of
mixed stock fisheries in the Main Basin due to the driftnet ban, exploitation in the coastal and estuarine fisheries should
be further reduced. Salmon of the rivers Rickledn and Oreilven pass the Aland Sea and Bothnian Sea on their spawning
migration. Salmon spawners of the river Parnu pass the coastal waters of the Gulf of Riga. Salmon of the river Eman
pass the coastal waters around the Oland Island, and salmon of the Nemunas basin pass the coastal waters around the
Curonian lagoon on their spawning migration.

Management considerations

A key factor influencing the abundance of stocks is the lower survival rate of post-smolts in the past decade (Figure
8.4.14.3). The reasons for the decrease in post-smolt survival are still unclear, but it was found to be negatively
correlated with seal abundance and with smolt abundance, and positively correlated with abundance of 0+ herring. As
noted earlier the very low post-smolt survival in 2004 and 2005, and the slightly increased levels in 2006, and probably
also in 2007 will limit the abundance of spawners. Despite lowered fishing exploitation, the low post-smolt survival will
lead to only a minor increase in smolt production in 2009-2012 compared to the levels of the last few years.

The lower post-smolt survival rate is the main reason for low abundance of salmon and underutilization of the TAC;
only 69% of the TAC of 444 000 salmon in the Baltic was utilized in 2007 (Table 8.4.14.3). In the period 2004-20006,
the survival past the post-smolt phase was 10-15% for wild, and lower for reared salmon. Thus the harvest possibilities
will be lower also in the future because the low post-smolt survival is expected to continue. Therefore, although
exploitation rates have been reduced, only a gradual increase in smolt production can be expected.

Exploitation in the Main Basin offshore fisheries affects possibilities for recovery of the Gulf of Finland salmon stocks
as 10—40% of catches of Gulf of Finland salmon occur within the Main Basin.

The M74 syndrome is a reproduction disorder of Baltic salmon, affecting mixed and wild stocks of Baltic salmon, and it
can cause high mortality rates in yolk-sac fry. A linkage between the syndrome and a deficiency of thiamine has been
established. The factors influencing the development of M74 are poorly understood and future mortality rates due to
M74 can therefore not be predicted. The M74 mortality has varied over the years and sudden changes in the incidence
of the disease are likely to occur in the future. The prevalence of M74 has been decreasing since the mid-1990s to a low
level in the mid-2000s. The present advice has taken into account this pattern of incidence of M74.

Recent efforts to re-establish self-sustaining salmon stocks in ‘potential’ rivers, where salmon stocks existed in the past,
but have now been extirpated, present exceptional challenges to management. The numbers of spawners in the
‘potential rivers’ are likely to be particularly low following the initial re-introductions, and productivity is likely to be
lower than average. The considerations presented above for the existing weak salmon stocks also apply to re-established
stocks. Therefore, even small mortality rates in fisheries may be enough to deter re-establishment and recovery of
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salmon in these ‘potential’ rivers. Exploitation presents a particularly high risk at the present low level of post-smolt
survival.

The estimated population parameters for rivers in the southern Baltic suggest low productivity. This implies that mixed-
stock fisheries pose a special problem in managing these stocks. In the absence of specific management objectives a
precautionary approach would be to move fisheries towards stock-specific harvesting, i.e. fishing mainly in estuaries
and rivers. The reasons for the low productivity may, at least partly, be tracked down to special problems in the
freshwater environment. For instance, in the river Emén the poor functioning of a fish ladder is likely the main reason
for the limited response of the stock to the management measures. Tagging results from reared salmon also indicate a
post-smolt survival among the southern stocks which is even lower than that of the northern stocks.

Catch losses from seal damage are not included in the TAC, but are a source of mortality associated with the fisheries.
Catch losses have decreased due to changes in the fishing gear and are expected to decrease further as more fishers
change fishing gear.

The assessment highlights the importance of collecting information from wild salmon stocks within each assessment
unit. The data collected under the minimum programme of the EU Data Collection Regulation would need to cover parr
density data from each wild-salmon river and smolt trapping data, spawner abundance data, and tagging data from at
least one wild salmon index river within each assessment unit. The combination of parr density data from every wild-
salmon river with data from index rivers would allow ICES to apply the same assessment methods across all rivers
within the Baltic Sea.

Factors affecting the fisheries and the stock
Regulations and their effects

The decreased offshore (Table 8.4.14.2) landings are expected to prevail after the start of the driftnet ban in 2008. These
will likely lead to an increase in the number of spawners provided that there is no major increase in coastal fishing
effort. Whether the decreased exploitation is sufficient to safeguard smolt production on a longer time scale will depend
on the further development of post-smolt survival and on the future incidences of M74.

Several other factors have been limiting the fishery, including: 1) technical measures such as opening time of fishery
and closed areas, 2) marketing restrictions on large salmon in certain countries due to the dioxin level, and 3) increased
seal damage to catches and gear. Most of these factors and the resulting economic problems for the fishers are likely to
continue to limit salmon fisheries in the near future. However, other factors such as increases in market price for salmon
and reduced opportunities for income in other fisheries may offset these limitations.

The overall levels of dioxin and related substances in salmon tend to increase with size (sea age) of the salmon and, in
general, the levels found are above the EU limit. Two countries (Finland and Sweden) have derogation from the EU
until 2011, allowing national use of the salmon if dietary advice is given to the public; export to other EU countries is
not permitted. In two other countries, salmon above certain weight limits may not be marketed (Denmark: 5.5 kg gutted
weight, Latvia: 4.4 kg ungutted weight and 6.0 kg ungutted weight after cutting away the ventral part of the fillet).
Estonia, Latvia, Lithuania, and Poland have also applied for derogation from the EU regulations on dioxin.

Restricting coastal and river fisheries directed at homing wild salmon requires additional technical measures. Many
measures have been in place during the recovery period of wild stocks, nearly all established nationally. Keeping
coastal harvest rates sufficiently low by technical measures is essential in the current situation in order to allow the
numbers of spawners to increase. In Finland and Sweden the date of opening coastal fisheries in the Gulf of Bothnia has
been delayed to restrict the harvest of the early run when the share of wild salmon is normally the largest. This has been
an effective tool for protecting a proportion of the spawning run from the coastal harvest.

The environment

Environmental conditions have a marked effect on the status of salmon stocks. In many cases river damming and habitat
deterioration have had a devastating effect on freshwater environmental conditions.

In the period 2004-2006, the survival past the post-smolt phase was 10-15% for wild and lower for reared salmon,
while this survival rate was typically 15-20% in the first years of the 2000s and 20-30% during the 1990s. Any causal
relationships explaining the decrease in the post-smolt survival have not been established, but some correlations are
found between post-smolt survival and seal abundance, abundance of 0+ herring, and the number of smolt leaving the
river. Seal populations have increased since the 1990s in the Gulf of Bothnia, in the Gulf of Finland, and in Subdivision
29, with a likely increase in related salmon mortality.
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Scientific basis
Data and methods

The main information on the abundance and exploitation of wild salmon in the Baltic comes from electrofishing, smolt-
trapping, tag returns from the fisheries, catch and effort data from the fisheries, fish ladder counts, and data on the
proportion of wild and reared salmon in catches.

The assessment uses a Bayesian estimation procedure. This technique allows an explicit incorporation of prior
knowledge (from previous studies, literature, and/or expert opinions) about parameters in the assessment. Within this
approach uncertainties about estimated quantities are formulated as probability distributions.

The results of the assessment models are used to update expert information on the smolt production capacities for the
different rivers based on a full life history model of all stocks. The estimation of smolt production capacity is based on
expert knowledge and the available spawner/smolt estimates.

Uncertainties in assessment and forecast

The assessment estimates a low post-smolt survival in recent years, which has major implications for both the fisheries
and predictions of the development of the stocks in the near future. It should be noted that post-smolt survival estimates
are particularly sensitive to changes in tag reporting rates. Interpretation of the recapture data is difficult because of an
uncertain rate of non-reported recaptures. Also in recent years, Swedish tagging data have not been available. This may
also have changed the reporting rates of Finnish tags by Swedish fishers, thereby affecting the quality of the remaining
tagging data.

The Bayesian approach is based on a number of assumptions; the effect of changing these assumptions on the resulting
production and capacity estimates has not yet been fully explored.

Comparison with previous assessment and advice

The Bayesian approach used to assess Baltic salmon incorporates new information annually and thus updates both smolt
production historically and the smolt capacity for each river. Including new information causes annual changes in these
as well as in other parameter estimates. This year the decrease in smolt survival in recent years is estimated to be less
than estimated last year. As noted previously, due to difficulties with the model runs during the meeting of the working
group, information for individual rivers is not available for the advice this year.

The main changes in the assessment procedure are:

1. The Polish offshore fishing effort data used in the model are revised downward based on the Polish effort
database;

2. The effect of the lag in reporting of tag recaptures by fishers has been taken into account;

3. Assessments are provided only at the unit level due to some difficulties in allocating production capacities to
rivers;

4. Correction of data for smolt production in the Eman River.

The advice for 2009 is that there should be no increase in catch over the levels expected in 2008. This is consistent with
last years advice.

Source of information

ICES. 2008. Report of the Baltic Salmon and Trout Assessment Working Group. Gdynia, Poland, 1-10 April 2008
(ICES CM 2008/ACOM:05).

118 ICES Advice 2008, Book 8



‘Aleulwijaid aie uspamg pue eIssny ‘puejui4 woJj eyep 00z Ul
'S8Y01ed YSiue( [B10} Ul papn|oul 8Je Ydlym ‘Sauuo} 9| Jybneo spue|s| 8oie ay) Wolj uswiaysy €661 Ul 'L
‘sayojeo Buijjoy [euoisajold-uou ale saydjed |eyseod ysiueq
*SOI}SIIE}S USIPaMS 8U} Ul papn|oul Usaq £66| WOJ) SBY GZ UOISIAIP-GNS Ul S8Yd)ed |e}Seod papodal-uou pajewl}sy
"(,661 @10}9q) puejod 10} %G Jnoge pue
‘elssny ‘eluenyy ‘einje] ‘Auewlas ‘eluoys3 1oy %e ‘(€861 91049q) yJewuad 1o} % € JO JapJo B} Ul SBYd}ed Bas ay} Ul papn|oul aJe JnoJ) eas
Jyblom ysauy sjoym se papodal aie S8Yd)ed UBISSNY PUB UBlUBNY}T ‘UBIAJeT ‘ueluo}s]
'S9Y0Jed YSSN St paziewwns ale | 8| 910490 S8YDJed UBISSNY PUB UBlUEBNU}T ‘UBIAJeT ‘ueluo}s]
‘1L Ag BulAldiyinw Ag m 3ybBram ysauy punod o} papnb wouy palaAUOD ale SaYdIed YSIPaMS pue ysijod ‘Uewlas) ‘ysiuul4 ‘ysiueq
'S9Y0}eD |BUO[)B8I0]
MO| AJBA JO ‘OU BABY SBLIIUNOD JBYIO "866| WOJ) Ylewuad ‘86| WOJ) UBPOMS ‘086 ) WOJ) PUBJUIH :SMO||0} SE SB8yd)ed papodal ul papnjoul ale A1ayslj [euoliealoal 8y} Wolj saydjed
*2E-2Z SUOISIANIP-gNS Sapn|oul B}ep GG6 ) WOl U0} duo Uey) sso| Ajjewlou ale
€£2-2Z SUOISIAIP-gNS Ul SB8Y2)ed 8y "papn|oul ale gZ-ZZ SUOISIAIP-gNS SJeak YdIym Ul Ulelaoun aiow S|}l 8|IUM ‘ZE-#Z SUOISIAIP-gNS Sapn|oul #661-2/6] WOoJj eep ||y

G€S-61 3724 GGZ-16 091 er49% 8¥ 9 S6 4 9C Sl (1134 A 6. 1002
6€9-€L 89¢ Lee-lel ole 8021 16¥ S LLL 4 14 8l 0.¢€ 8 8.1 9002
€8-801 09¢ 8Ly-ZSL 92 9€LL 6L, Sl il € €C 144 919 8 1414 002
12001-92L (0)[%4 L1G-061 9z¢ 1802 6.8 9l 88 € ye Ge 59 L 0.€ 002
612-601 12¢ €1€-6S1 (214 1291 1414 [44 861 € VA4 6¢ (1134 oL 14514 €002
168-0C1 11€ crv-LLL 062 L8l ClS 99 161 L 801 6¢ 6085 9l Yee 2002
Sv6-L€L A4 9.¥-681 Le 9202 919 1€ 08l 14 9€L 6¢ 909 9l (%9474 1002
220L-6G1 99% L6€-G€L e ree [Y¥) yx4 124" S 6vL 144 161 €C Ley 000C
186-2vL oy Y6v-161 6L [4°1%4 L9 14 sel 9 991 6¢ 0c.L 143 S6¢€ 6661
20L1-891 108 LyG-vie €G¢ Y6v¢C S8 9¢ 8Ll S szl [44 0S8 8 S6v 8661
Lyv1-961 1€9 91.2-09¢ (014 0€0¢ 28 Y4 oLt S 0LL 8¢ 1G€1 oL 68 1661
1G¥1-002 09 8€.-28¢ Sly 8€Le 06 VA4 szl 14" 0StL 45 glel 6 erde} 9661
6€€L-181 ¥6S ¥G9-¥SC (4474 ov0€ G6. €9 €el 4 6€l 6l yeel 6 9GS G661
G9¢€L-681 ¥69 1€9-8¥C oLy 181€ 168 14 81 S ocl ol 60¢1 ol JAYA 7661
€G6/1-5€C V12 ¥98-8€€ 099 996¢€ yeLL 06 161 Sl 9g¢ L€ 9291 45 S.S (1 €661
6¥12-¥5¢C 4% 901-9G€ 09 514°14 6811 99 0L (114 8.¢ 12 Lcle 45 Sv9 2661
6€12-8.¢C 1€6 6€01-28¢€ 69 €08y 9601 121 17 29 18% 8¢ (YA ¥4 98 S29 1661
clse-vee 8601 Svel-18y 108 9€9G 89%1 514" S61l 99 109 9¢ y62¢e €6 62. 0661
9981-9t¢ 082 L¥8-12€ s Lovy t154" 34" 08 0. €S 4] 9911 €0l 068 6861
6€€L-8.LL GGS 009-62¢ 18€ Ll1€ 906 68 €6 8y Ive (24 161 6. 8.1 8861
€191-861 959 9€/.-8.¢ €9¥y G66¢€ ol 0L 192 29 S6¢€ 9C LS0L Z6 GG6 1861
6LGL-261 29 G89-¥9¢ yASA 809¢ 996 v, L€l 1G 60 (54 0001 9. 8¥8 9861
€691-€61 GG69 9€.-1.¢ LGy 6€0Y 666 ¥8 291 54 vze 0¢ €96 16 Svel G861
€e51L-261L 919 8/19-95¢ 744 6G9¢ Sv. 88 ZL (94 9¢€ 45 €01 16 SviL 861
0v0L-S€L (0[%4 LLy-28l 20¢ 1G6¥¢C Y¥S €6 9. €€ 98¢ 14 Sv9 8G 169 €861
¥98-0L1 41> 98¢€-8v1 Sl 74 8G0¢C 44 1S 8¢ [0} Vil 0C €vS 0S 09 2861
LoLL-v¥L 9G¥ 867-€61 6l€ 9092 S0. 19 14 9€ 81 [94 €99 14 8 1861
eu eu eu eu 86¥¢C 9z¢ 969 eu [44 eu eu [0)4 899 eu 988 0861
eu eu eu eu 8€le 002 L6% eu 14 eu eu Le 8G9 eu 68 6161
eu eu eu eu 9€0¢ vl ¥2s eu 14 eu eu [44 2€es eu 0l8 861
eu eu eu eu 6€9C 121 699 eu 9 eu eu A 669 eu Lol 1161
eu eu eu eu 6¥0€ Lee S99 eu L eu eu 8G 889 eu oLyl 9/61
eu eu eu eu 800¢ 1€2 181 eu ol eu eu 19 169 eu olch Gl61
eu eu eu eu L€6¢C 91 96/ eu 0C eu eu 4] €0L eu veel .61
eu eu eu eu 092 (44} €CL eu Ll eu eu 01 9Ls eu 6LLL €161
eu eu eu eu 29le 101 L1y eu €l eu eu L1 €0y eu SvolL (2512

Id %S6 apow Id %56 apow 1e303 ussn [ uepamg | eissny | puejod | eiuenyy | einjeq | Auewuan | puejuig | eluoys3 | yiewuaqg
sayojeo payodaiun pJeasiq sayojed payoday Annunoo Aq sayojed pajioday Jed A

(Annqeqoid = 1d %S6 “aneA A[)I] Isowr = dpowr) *(7¢—CT SUOISIAIPQNS) BIS dNJeg A[0YM Y3 10§ 00T-CL6] Ul Anunod
%@ JOALI pue ‘1SBOO ‘R3S wolay sz_ok, (S3IJ punot sauuol ur uowes dnjeq Jo saydjed ﬁoﬁoawgﬁs pue Aﬁoe_ﬁm _uow.mam.b-_mom .ﬁoEv SpIedsIp hmmﬂoﬁwo [eurtioN. I'vI'+v°'82Iq8 L

119

ICES Advice 2008, Book 8



Table 8.4.14.2 Nominal landings of Baltic Salmon in round fresh weight, from sea, coast, and river in Subdivisions

22-31.
Year Rivers Coast Offshore Coast and Offshore’ Total
‘000 t ‘000 fish ‘000 t ‘000 fish <000 t ‘000 fish 000 t ‘000 fish®> 000 t ‘000 fish?

1987 0.05 0.39 321 3.59 891 3.64 897
1988 0.06 0.41 2.43 2.85 784 2.90 791
1989 0.08 0.65 3.27 3.92 1035 4.00 1049
1990 0.13 1.31 3.65 4.96 1113 5.08 1131
1991 0.12 1.03 3.00 4.03 757 4.15 776
1992 0.12 1.24 2.66 3.90 710 4.02 727
1993 0.11 0.83 2.57 3.40 679 3.52 657
1994 0.10 0.58 2.25 2.83 584 2.93 595
1995 0.12 0.67 1.98 2.65 553 2.77 571
1996 0.21 35 0.77 168 1.73 366 2.50 534 2.71 570
1997 0.28 45 0.80 149 1.50 282 2.31 431 2.59 476
1998 0.19 30 0.59 104 1.52 314 2.11 418 2.30 449
1999 0.17 30 0.59 104 1.23 256 1.82 360 1.99 391
2000 0.18 30 0.52 100 1.45 313 1.97 413 2.15 442
2001 0.16 30 0.57 121 1.19 262 1.76 383 1.92 413
2002 0.14 28 0.59 126 1.03 234 1.62 360 1.75 388
2003 0.12 28 0.43 113 1.00 235 1.43 348 1.56 376
2004 0.13 25 0.77 161 1.11 247 1.88 408 2.01 433
2005 0.17 31 0.61 118 0.86 175 1.47 293 1.64 323
2006 0.10 19 0.40 71 0.62 124 1.03 194 1.12 213
2007 0.14 23 0.35 70 0.55 111 0.90 181 1.04 204

'For comparison with TAC.
2Catch in numbers before 1993 based on estimates.
*Preliminary.
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Grouping of salmon stocks in 6 assessment units in the Baltic Sea. The genetic variability between
stocks of an assessment unit is smaller than the genetic variability between stocks of different units.
In addition, the stocks of a particular unit exhibit similar migration patterns.
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capacity for 2007 and the dashed lines are the 95% PIs. Updated by 22 May 2008 due to minor

model corrections.
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Figure 8.4.14.3 Post-smolt survival for wild (upper panel) and hatchery-reared (lower panel) salmon. Updated by
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only Finnish samples were used.
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8.4.15 Salmon in the Gulf of Finland (Subdivision 32)

Single-stock exploitation boundaries

The new data available for this stock are too sparse to revise the advice from last year. The advice on this stock for the
fishery in 2009 is therefore the same as the advice given in 2007 for the 2008 fishery: there should be no catch of wild
Estonian salmon in 2008 in the Gulf of Finland. Fisheries should only be permitted at sites where there is no chance
of taking wild salmon from the Gulf of Finland stocks along with reared salmon. To improve selectivity of harvesting,
coastal fisheries at sites likely to be on the migration paths of wild salmon from Estonian rivers should be prohibited.
Poaching occurs in these rivers and must be stopped. Fishing in rivers and river mouths supporting wild stocks should
be prevented.

This advice will not be updated until 2010 (for fishing in 2011) unless there is a significant change in the available data.
Sources of information
Report of the Baltic Salmon and Trout Assessment Working Group, 11-20 April 2007 (ICES CM 2007/ACFM:12).

Report of the Baltic Salmon and Trout Assessment Working Group, 01-10 April 2008 (ICES CM 2008/ACOM:05).

Year ICES Catch corresp. Agreed TAC
Advice to advice ‘tonnes 000 fish
‘000 fish

1987 No advice -
1988 No advice -
1989 No advice
1990 No advice

1991 No advice 430

1992  No advice 430

1993 TAC for reared stock 109! 109
1994  TAC for reared stock 65* 120
1995 Catch as low as possible in offshore and coastal fisheries - 120
1996  Catch as low as possible in offshore and coastal fisheries - 120
1997  Offshore and coastal fisheries should be closed - 110
1998 Offshore and coastal fisheries should be closed - 110
1999 Offshore and coastal fisheries should be closed - 100
2000  Only fishery on released salmon should be permitted - 90
2001 Only fishery on released salmon should be permitted - 70
2002  Only fishery on released salmon should be permitted - 60
2003 Only fishery on released salmon should be permitted - 50
2004  Only fishery on released salmon should be permitted - 35
2005 Only fishery on released salmon should be permitted - 17
2006  Only fishery on released salmon should be permitted - 15
2007  Retain sea fishery low. Special stock rebuilding measures - 15

for Estonian wild salmon rivers.
2008 No catch of wild salmon in the Gulf of Finland - 15

2009 No catch of wild salmon in the Gulf of Finland -

" Equivalent to 600 t.
* Equivalent to 400 t.
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Landings

Year River Coast Offshore Coastal and offshore’ Total®
tonnes tonnes tonnes tonnes ‘000 fish tonnes ‘000 fish

1987 2 61 290 351 353

1988 2 112 156 268 270

1989 2 145 254 399 401

1990 6 369 178 347 553

1991 5 398 250 648 653

1992 3 418 111 529 532

1993 6 310 133 443 449 111

1994 7 142 106 248 255 57

1995 7 201 58 259 38 266 39

1996 12 327 93 420 78 432 80

1997 10 345 93 438 76 448 77

1998 13 160 21 181 29 194 31

1999 10 137 29 166 28 176 30

2000 16 144 37 181 32 197 35

2001 16 121 20 141 23 157 26

2002 16 56 18 74 14 90 18

2003 9 57 3 60 11 69 13

2004 11 62 3 65 11 75 13

2005 17 79 3 82 14 99 18

2006 13 70 3 73 12 86 14

2007 11 69 3 72 11 84 13

'Preliminary. Table revised because of additional data.
?For comparison with TAC.
? Total catch includes catches from recreational fisheries, estimated to be 5100 fish in 2006.
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8.4.16 Sea trout in the Baltic

State of the stocks

The Baltic Sea contains approximately 1000 sea trout stocks and about half of them are wild. There are no estimates of
the historical numbers of sea trout populations or quantitative estimates of the total natural smolt production in past
years. The status of these populations is very variable; a few populations appear to be in a good state, whereas the
majority appears to be in a poor state with low densities of parr in the streams.

Densities of 0+ parr observed in electrofishing surveys show highly variable recruitment (Figures 8.4.16.1-8.4.16.3).
National reports indicate that 0+ parr densities are low in many rivers. Catches for the Bothnian Bay area are also highly
variable and have declined sharply since the 1960s (Figure 8.4.16.4). This is accompanied by a marked decline in the
age of fish caught in this area (Figure 8.4.16.5).

Management advice

In the Gulf of Bothnia and Gulf of Finland spatial fishing restrictions, minimum mesh size for gillnets, and effort
limitations should be implemented for the fisheries in the sea and in rivers carrying wild sea trout populations in order
to decrease the exploitation rate. The restoration of rearing habitats and building of new fish ways should be carried out
on many rivers.

In the Main Basin, sea trout densities are in general below the potential levels in the area. Habitat improvements by
restoration are needed and accessibility to spawning and rearing areas should be improved in many rivers. Fishing
restrictions are also necessary in some regions in the area.

Management considerations

Sea trout that migrate offshore are to a large extent taken as a bycatch in the offshore salmon fishery. Salmon catches
are to some extent misreported as trout in this fishery and improvement of control measures is therefore desirable to
prevent such misreporting.

Many sea trout stocks are widely migratory in the Baltic Main Basin. This requires international cooperation when
managing these stocks. There is no TAC set for the sea trout, but national regulations include inter alia minimum
landing size, local and seasonal closures, and minimum mesh sizes for gillnet fishery.

Factors affecting the fisheries and the stock

The nominal sea trout catch from the Baltic Sea was 904 tonnes in 2007, which is 30 tonnes less than in 2006 (Table
8.4.16.1). About 65% of the catch is taken by Poland, a fishery mainly targeting Polish stocks and potentially long
migrating stocks from Sweden and Denmark. The catch estimates for the recreational fishing are incomplete or totally
missing from the catch data for several countries. This unknown share of recreational catch data can be considerable.
Many stocks in the Baltic Sea are supported by stocking.

Most of the stocks in the Baltic Sea migrate in the coastal area within about 150 km of the home river, but particularly
those from Poland and some from southern Sweden and Denmark migrate further into offshore areas. The fish that
migrate only short distances are mainly exploited in coastal and river fisheries. The ban of driftnets should benefit the
sea trout populations.

In the Gulf of Bothnia and Gulf of Finland there is no specific sea trout fishery, but sea trout are caught as bycatch in
fisheries targeting whitefish, pikeperch, and perch. This fishery has had a high effort level in the past 10 years in
Finland. A significant part of this fishery is recreational. The majority of the sea trout are caught during their first two
years in the sea and before reaching sexual maturity. In the Gulf of Bothnia, sea trout become mature mainly at the age
of 3SW (>55 cm). According to tagging data, less than 5% of the catch has been 3 sea-winter or older in the last 15
years (Figure 8.4.16.5).

In Sweden, in the Bothnian Bay area, gillnet fishing is banned during spring and fall in waters with depths less than 3

meters in order to decrease the bycatch of sea trout. The application of this ban in other areas would likely benefit other
sea trout stocks. The minimum landing size is 50 cm in this area.
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Scientific basis

Information is available from scientific electrofishing, smolt-trapping, fish ladder counts, tag returns, and catch data
from the fisheries.

The quality and quantity of data on trout populations needs to be improved if the quality of the advice is to be
improved. However, the low and varying recruitment reported in most rivers around the Baltic Sea area, available
information on the trends in catch composition, and long-term catches, strongly indicate that many populations are
much below carrying capacity.

The framework for evaluating the state of the sea trout stocks is being reconsidered by ICES. The ICES Study Group on
Data Requirements and Assessment Needs for the Baltic Sea Trout (SGBALANST) has provided in 2008 the
recommendations for the framework development.

The SGBALANST found that the monitoring of sea trout populations at the parr stage in nursery streams is common to
all countries, although large variations in the intensity and frequency of monitoring are found both among and within
countries. The need for monitoring is not recognised in all countries and consequently some countries do not have a
regular monitoring programme, or the required finances to carry out monitoring. In some cases, monitoring of sea trout
occurs in conjunction with the monitoring of salmon populations. SGBALANST considers that as these monitoring
sites have been established specifically for salmon, estimates of sea trout recruitment will be less precise, due to the
different habitats occupied by the two species. The SGBALANST emphasizes the need for a common standardized
method to monitor sea trout.

The importance of establishing Index Streams in all ICES subdivisions was stressed by the SGBALANST. This would
allow stock—recruit parameters to be estimated from a greater number of localities and populations.. At the moment only
one index river provides both smolt and spawner counts. Additionally two streams provide partial estimates of both
smolt and spawner numbers. In a number of other rivers information on smolt number is collected.

Furthermore, the SGBALANST suggests a number of improvements in sea trout monitoring, including increased focus
on streams with high production, cooperation between countries with similar habitat characteristics, and focused studies
on improving knowledge of survival from parr to smolt.

The SGBALANST suggests that knowledge on catches in the non-commercial coastal fishery be improved, possibly by
questionnaires supplemented with field observations or voluntary reporting. Knowledge on catches as bycatch in other
fisheries needs to be increased as well as knowledge on river catches and age distribution of spawners. It is suggested
that cooperation between countries and between fishers and institutions monitoring the fishery be promoted.

Source of information

Report of the Baltic Salmon and Trout Assessment Working Group. 1-10 April 2008 (ICES CM 2008/ACOM:05).

Report of the Study Group on Data Requirements and Assessment Needs for Baltic Sea Trout. By correspondence,
December 2007-February 2008. ICES CM 2008/DFC:01. 74 pp.
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Table 8.4.16.1

Nominal sea trout landings (tonnes) by country, 1979-2007.

Year Country

Denmark'* Estonia  Finland>  Germany'  Latvia  Lithuania  Poland®  Sweden Total
1979 3 na 89 na Na Na 105° 3 200
1980 3 na 173 na Na Na 74} 3 253
1981 6 2 310 na 5 Na 66° 3 392
1982 17 4 326 1 13 Na 111 3 475
1983 19 3 332 na 14 Na 133 3 504
1984 29 2 387 na 9 Na 185 3 617
1985 40 3 368 na 9 Na 166 13 599
1986 18 2 349 na 8 Na 140 49 566
1987 31 na 373 na 2 Na 200 47 653
1988 28 3 582 na 8 Na 170 112 903
1989 39 3 666 18 10 Na 184 169 1089
1990 48° 4 841 21 7 Na 488 154 1563
1991 48’ 3 829 7 6 Na 309 171 1373
1992 27 9 837 na 6 Na 281 249 1409
1993 59° 15 1250° 14 17 Na 272 138 1 865
1994 3373 8 1150 157 18 Na 222 161 1 607
1995 6973 6 502 13 13 3 262 125 993
1996 7173 16 333 6 10 2 240 166 844
1997 5373 10 297 + 7 2 280 156 805
1998 60" 8 460 4 7 Na 468 145 1158
1999 110 10 440 9 10 1 626 115 1321
2000 58 14 445 9 14 1 812 99 1452
2001 54 10 363 10 12 1 716 85 1252
2002 35 16 196 12 13 2 863 76 1215
2003 40 9 183 9 6 + 823 65 1136
2004 46 10 145 12 7 1 764 61 1045
2005 14 10 159 15 9 2 586 61 855
2006 44 20 260 12 7 1 530 60 934
2007 ° 26 17 263 9 8 1 525 55 904

'Additional sea trout catches are included in the salmon statistics for Denmark until 1982.

’Finnish catches include about 70% non-commercial catches in 1979-1995, 50% in 1996-1997, and 75% in 2000—2001.

*Rainbow trout included.
“Sea trout are also caught in the Western Baltic in Subdivisions 22 and 23 by Denmark, Germany, and Sweden.

> Preliminary data.

®Finnish catches include about 85% non-commercial catches in 1993.
"ICES Subdivisions 22 and 24.
8Catches in 1979-1997 included sea and coastal catches.

+ Catch less than 1 tonne.
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Figure 8.4.16.1 Densities of 0+ (one-summer-old) trout parr in the trout reproduction areas of some of the Gulf of
Bothnian rivers.
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Figure 8.4.16.2 Densities of 0+ (one-summer-old) trout parr in the trout reproduction areas of some of the Gulf of
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Figure 8.4.16.4 Sea trout catches in two rivers of the Subdivision 31 between 1919 and 2007 (The Swedish Board
of Fisheries, Fisheries Research Office in Luled, unpub. data).
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31) area in Finland in 1984-2006.
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