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PREFACE

The establishment of a Fehmarnbelt Fixed Link has been under consideration for several
years and became more feasible during and after the planning and construction of the @re-
sund Fixed Link from 1991-2000.

From 1995 to 1999, a series of investigations including environmental effects of a fixed link
across the Fehmarnbelt were carried out. In 2005 and 2006, an environmental consultation
process was carried out, in which government agencies, stakeholders and the public com-
mented on the environmental aspects.

On 3 September 2008, the Ministers of Transport of Denmark and Germany signed the state
treaty on the Fehmarnbelt Fixed Link and the Danish Parliament approved a law for the plan-
ning of the fixed coast-to-coast section on March 26™ 2009. In Germany, the law ratifying the
state treaty was accepted by the Bundestag on 18 June 2009. On 10 July 2009, the Bundesrat
also passed it, and the law took effect on 24 July 2009.

The Danish planning law enables comprehensive preliminary investigations of, among others,
the environment. As part of these environmental investigations a consortium FeBEC JV, lead
by Orbicon A/S and partners IfAO (Germany) and Fiskegkologisk Laboratorium (Denmark),
have made a number of baseline surveys on Fish and Fisheries for the Femern Baelt A/S, who
is responsible for the planning, environmental investigations and assessments, and designs of
the 19-kilometre long coast-to-coast section, planned as a combined four-lane motorway and
a double-track electrified railway, between Denmark and Germany across the Fehmarnbelt.

The present baseline report has been prepared in accordance with the scope of work de-
scribed in the Scoping Report identifying key issues to be investigated on fishery.

Baseline for Commercial
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Summary

The following document describes the baseline of the German and Danish commercial fisher-
ies within areas deemed most relevant to assessing impacts from the proposed Fehmarnbelt
Fixed Link over Fehmarnbelt between Denmark and Germany. Furthermore, the document
describes experiences from fishermen and impacts to the fisheries from the establishment of
two other fixed links in Denmark (The Great Belt and the @resund Fixed link).

The smallest spatial unit that comprehensive commercial fisheries data from Fehmarm Belt is
available is an ICES rectangle (30 x 30 nautical miles). This was therefore the primary unit of
measurement used to present the fleet and fishery statistics in this report. ICES rectangles
38G1 and 37G1 were chosen to represent the areas where the near field fisheries of Feh-
marnbelt are described. Because there is a risk of impacts to the fisheries extending beyond
these ICES rectangles, the fleet statistics and fisheries were also described in the regional
areas to the west (ICES 37G0 and 38G0) and east (ICES 37G2 and 38G2) of Fehmarnbelt.

Interviews with German and Danish vessel owners, fishermen and their representatives were
undertaken to supplement official knowledge of the fisheries, fishery practices and economic
data.

There is no data source that can accurately quantify commercial fishery in all its aspects. It is
therefore important to understand that there will be biases in the data caused by a variety of
known and unknown factors. For example, misreporting of data due to catches from a haul
over two or three ICES rectangles being put into one ICES rectangle, or differences in esti-
mated catches in logbooks versus weighted landings, or changes in reporting practices over
the years, such as when catches from new length groups of vessels enter a statistical group,
to name just a few. Thus, it is important to use reasonable judgement and have an under-
standing that the landings and values presented from the majority of the fishery statistics have
sources of biases that should be acknowledged when interpreting and using the data.

For descriptions of the fisheries, one of the most common unit of measurements associated
with official data was the fishing vessel. Furthermore, vessels were officially described within
length groups i.e. 8-12 m, 12-15 m etc. and associated with gear use, or a specific fishery
(trawl, gill/trammel nets, pound nets etc.). The vessel was therefore chosen as the unit of
measurement in this report to give the best resolution of the data possible, particularly when
describing the official economic statistics.

Danish and German commercial fisheries and fleet statistics for the ICES rectangles, landings
in harbours, and vessel monitoring system data to use for fleet, gear and spatial distributions
were obtained from the Danish Directorate for Fisheries (FD) in Denmark, and from the Bun-
desanstalt fir Landwirtschaft und Ernahrung (BLE) in Germany. Access to this data is limited
by laws protecting personal information. Thus, obtained fishery data was made anonymous,
pooled into groups or devoid of some information to hide the identity of individual vessels and
fishermen.

Additional fleet statistic information on vessel lengths, gear use, home-based harbours and for
the number of small vessels (<8 m) in the Western Baltic were obtained from the Fisheries EU
registry.

For Denmark, official data of ICES rectangles does not include information on vessels less
than 8 m (less than 10 m before 2005) because these vessels are not required to fill out log-
books. However, because vessels of these lengths primarily fish in the vicinity of their home
harbour (basis harbour), fleet statistic and landings from local harbours in and near Fehmarn-
belt were presented and considered to contain the essential data from this section of the fish-
ing fleet.

Baseline for Commercial
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Fisheries and access regulations

The fisheries in the Western Baltic and Belt Sea are subject to a number of rules that define
how, and to which extent, the fisheries in Fehmarnbelt can be undertaken. Depending on the
choice of the fixed link solution (tunnel or bridge), the establishment of a fixed link over Feh-
marnbelt could possibly lead to further restrictions to the fisheries.

Management rules and regulations for the German and Danish Baltic Sea fisheries are set at
various judicial levels, primarily at EU, but also national and federal state levels. Most stocks
exploited by Baltic Sea fishermen (cod, herring, sprat, salmon, and plaice) are managed under
the Common Fisheries Policy (CFP) by the European Commission.

Territorial waters are the coastal waters extending up to 12 nautical miles from the basisline of
a coastal nation. This belt of water is regarded as the sovereign territory of that nation. If the
12 nautical mile zone overlaps with other states territorial waters, the border is normally taken
as the median point between the basislines of the two states.

The basisline from which the territorial water is measured is normally the mean low-water line
along the coast. Alternatively, the basisline can be defined by connecting fringing islands,
across the mouth of a river, or with certain restrictions, across the mouth of bays.

Waters landward of the basisline are defined as internal national waters, over which the state
or country has complete jurisdiction.

In the marine zone between the basisline and 12 nm/median line in the region of Fehmarnbelt,
the coastal states have in principle exclusive fishing rights. However, German and Danish
fishermen have an historical right to fish between 3 to 12 nautical miles of each others state.

The use of trawls is forbidden or strongly regulated within 3 nm from the low water line (ba-
sisline), however there are a vast number of exceptions. Vessels larger than 17 meters are not
allowed to fish in the Western Baltic, unless they have historical rights in the area.

The use of beam trawls, drift nets and dredges is now prohibited in the Baltic Sea, except for
the collection of mussels and the seaweed Furcellaria lumbricalis.

Fisheries compensation

The German Sea Fisheries law contains no provisions, which have the objective to compen-
sate for the loss of fishing grounds.

The Danish fisheries law contains provisions which have the objective to protect the interest of

the fisheries against Omeasures and intervent:i

fisheries in saltwater areas, create bottom conditions unfit to carry out fisheries or effect the

fauna and vegetation in a fishing areaf. Per mi

ed when negotiations regarding possible compensation have been started between those that
undertake the measure or interventions (clients) and the commercial fishermen effected by the
measures or intervention.

The characteristics and extent of the Danish and German fisheries

Denmark and Germany are, more or less, the only two countries that undertake their fisheries
in Fehmarnbelt (38G1 and 37G1) and its regional area (ICES 37G0, 38G0, 37G2 and 38G2).
From 1998 to 2008, Denmark has annually landed approximately 18,000 tons with a value of
14.7 million euro from this area. Over the same period, Germany has annually landed approx-
imately 10,600 tons with a value of 10.5 million euro.

Characteristic for the distribution of the Danish and German fisheries in the Fehmarnbelt near
field (ICES 38G1 and 37G1) according to ICES landings statistics, are that Denmark under-
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take a comparatively greater amount of fishing in ICES 38G1, which is the ICES rectangle that
contains the majority of Fehmarnbelt and the section of Fehmarnbelt where the Fehmarnbelt
Fixed Link will be located. In contrast, Germany undertakes a comparatively greater amount of
their fisheries in ICES 37G1, which contains the far eastern part of Fehmarnbelt.

In Fehmarnbelt where the fixed Link will be located (ICES 38G1), Denmark has landed an
average of approximately 1,800 tons for a value of 1.3 million euro a year from 1998-2008.
Over the same period, Germany has annually landed an average of approximately 259 tons
for a value of 284,000 euro.

The Danish and German fisheries in Fehmarnbelt are represented by trawlers (both demersal
and midwater), gill/trammel net fishermen, pound net fishermen and their associated fisheries
with fyke nets and traps, and occasionally seine net fishermen.

In Fehmarnbelt (primarily ICES 38G1), the Danish and German fisheries and landings have
been dominated by trawlers (both midwater and demersal). Over the last 5 years (2004-2008),
an average of 43 Danish trawlers has landed 2,012 tons annually, and an average of 11 Ger-
man trawlers has landed 281 tons annually.

During the same period (2004-2008) in Fehmarnbelt (ICES 38G1), 19 Danish and two German
gill/trammel vessels (08 m) h.ators, respectively. [Simijar-
ly, 6 Danish seine net fishermen have landed 25 tons annually. Seven Danish and one Ger-
man fishermen with unknown gear have landed an average of 7 tons of fish annually.

The number of small (<8 m) Danish and German vessels fishing in ICES 38G1 is unknown
because they do not all fill out logbooks, however there were on average 34 small vessels
from the Danish harbours and 64 small vessels from the German harbours located in and near
Fehmarnbelt over the last 5 years (2004-2008).

The primary catch in Fehmarnbelt (38G1) over the last decade (1998-2008) has been sprat by
weight and cod by value. Denmark landed an annual average of slightly less than 1,000 tons
of sprat (149,000 euro in value) and 429 tons of cod (833,000 euro in value). During the same
period, Germany landed on average 21 tons of sprat (8,000 euro in value), all in the last 3
years, and an annual average of 146 tons of cod (219,000 euro in value).

Over the last 4 years (2005-2008) the annual landings of sprat in Fehmarnbelt (ICES 38G1)
have increased (average of 1,831 tons by Danish fishermen) while annual landings of cod
have decreased (average of 301 tons and 582,000 euro in value) in the Danish fisheries, and
an average of 99 tons (160,000 euro in value) in the German fisheries. Other important com-
mercial species landed from Fehmarnbelt are herring, several flatfish species (flounder, dab,
plaice and turbot) and occasionally whiting.

Results of the distribution of the trawl fisheries in Fehmarnbelt suggest that trawling by both
Denmark and Germany is undertaken throughout the middle of Fehmarnbelt and along a wid-
ening belt both towards the west and towards the east and southeast from Fehmarnbelt into
other fishing areas in the more regional areas.

The German gill/trammel net fishermen in and near Fehmarnbelt fish along much of the coast
of Fehmarn Island, where there is an area of high fish intensity along the north-eastern coast
of Fehmarn Island, primarily after cod. Danish gill/trammel net fishermen primarily fish along
the southern coast of Lolland and in an area along the western part of Fehmarnbelt that
stretches across Fehmarnbelt from southern Lolland to an area of high fishing intensity imme-
diately to the west of Fehmarn Island. Cod and several valuable flatfish species (plaice, turbot,
brill and occasionally sole) are targeted in this fishery.

Seine fishing is only occasionally undertaken in the central part of Fehmarnbelt, otherwise
these fisheries are undertaken more in the regional areas to the east of Fehmarnbelt.

Baseline for Commercial
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The seasonal pattern of landings by both Danish and German fishermen using trawlers and
gill/trammel nets show the fisheries for both countries are primarily undertaken in the colder
months of the year (October to March). Total landings are most abundant during the winter
months, predominately January-March where cod and sprat dominate the landings. In the au-
tumn and early winter months (September-December), landings of sprat (in Fehmarnbelt, and
to the west) and herring (east of Fehmarnbelt) dominate. During the summer months there are
very few landings from fisheries in Fehmarnbelt, locally, these are primarily undertaken by
gill/trammel net fishermen targeting both cod and more valuable flatfish species (plaice, turbot,
brill and in more recent years sole) which become more abundant as the water becomes
warmer. The seasonal pattern for the landings of the most abundant but less valuable flatfish
species (flounder and dab) follow the landings of cod, most probably because these species
are typically landed as a bycatch of the cod fisheries.

The Danish pound net fisheries in Fehmarnbelt are represented by 82 pound nets positions
along the entire southern coast of Lolland, and the use of more than 300 fyke nets and occa-
sionally gill nets in associated coastal fisheries.

Annual landings in the pound net and associated coastal fisheries were between 94-323 tons
with a value of 221,000-569,000 euro from 2000-2009. The most important species economi-
cally is cod and European eel, which made up between 53-91% (117,000-518,000 euro) of the
value of the overall landings over the last decade (2000-2009). Garfish (6.4-39 tons and
6,600-22,500 euro), diverse flatfish (flounder, dab, plaice and turbot) and more periodically the
Baltic prawn (1-6 tons or 700-18,000 euro from 2000-2005) can also have considerable im-
portance to these fisheries.

Seasonally, the Danish pound net fisheries are typically undertaken from September-
November when migrating silver eels are targeted. Some pound net fisheries, however, also
undertake their fisheries in the spring and continue into the summer and target garfish, her-
ring, cod, lumpsuckers (male and female) and eventually flatfish. Similarly, the fisheries after
Baltic prawns are undertaken from April-August.

The German pound net fisheries in Fehmarnbelt are represented by 13 pound nets located
along the coastline of Fehmarn Island and the immediate mainland to the east. Limited landing
data indicated an estimated average of 2,649 European eel (2,350 euro in value) was landed
each year in 3-5 active pound nets over a 10 year period (1998-2008).

Danish vessels from a wide number of harbours (Rgdbyhavn, Sgnderborg, Kramnitse, Ba-
genkop, Langg, Bogense, Arg, Klintholm Havn etc.) and as far away as the west coast of Jut-
land (Hvide Sande) have participated in the fisheries in Fehmarnbelt (38G1) over the last dec-
ade (1998-2008). The vessels from these harbours have landed from 20-400 tons a year on
average with the largest amounts being landed by vessels from Sgnderborg and Rgdbyhavn.

German vessels from the local harbour of Heiligenhafen account for most of the fisheries in
Fehmarnbelt (38G1) and land on average 136 tons a year (1998-2008), while vessels from
Burgstaaken and harbours in the western regional area of Fehmarnbelt (Maasholm, Kappeln,
Arnis and Eckernférde) make up most of the remaining fisheries (landings of 20-27 tons annu-
ally). In contrast, the eastern part of Fehmarnbelt and south-eastern fishing area (ICES 37G1)
is a much more important fishing area for German vessels from Burgstakken and Heiligen-
hafen (>1,100 tons annually), as well as other local harbours (Rerik, Timmendorf, Wismar,
Niendorf, Travemiinde and Grossenbrode) (>150 tons annually).

Economical baseline standards for vessels
Gill/ltrammel net fisheries

For Danish net fishermen, the estimated economic baseline was available for vessels 8 to
below 12 m (8-<12 m) and 12 to below 15 m (12-<15 m).

Baseline for Commercial
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Based on logbook data and official account statistics, the baseline annual average total output
for the Danish net fishermen (predominantly gill/trammel nets) fishing in Fehmarnbelt and re-
gion (calculated for the period 2005-2008) was calculated at 64,000 euro for vessels of 8-<12
m, and 166,200 euro for vessels 12-<15 m.

Economic baseline income averages were primarily based on annual average landings of 20.6
tons for vessels of 8-<12 m, and 60.7 tons for vessels 12-<15 m of primarily cod (61-76%
share of value) and the valuable flatfish plaice, turbot and sole (5-17% share of value), respec-
tively.

The estimated annual net profits for Danish net fishing vessels was 19,500 euro for vessels 8-
<12 m and 36,100 euro for vessels 12-<15 m.

For German net fishermen, the estimated economic baseline could only be compiled for ves-
sels 8-<12 m).

The annual average total output for the German net fishermen fishing in Fehmarnbelt and re-
gion (calculated for the period 2005-2008) was 26,283 euro for vessels of 8-<12 m using
gill/trammel nets and other passive gear. These were primarily based on landings of 17.8 tons
(calculated from logbook records) of primarily cod (72% share of value) and European eel
(16% share of value).

The baseline for the estimated annual net profits for German net fishing vessels was 10,776
euro for vessels 8-<12 m, after subtracting the estimated costs for fishing (fuel, maintenance,
depreciation, wages etc.). Unpaid labour of the owner was not subtracted, but is compensated
by the profit.

Trawl fisheries

For Danish trawling vessels, the estimated economic baseline was available for vessels 8 to
below 12 m (8-<12m), 12 to below 15 (12-<15 m), 15 to below 18 (15-<18 m), 18 to below 24
m (18-<24 m), and 24 to below 40 m (24-<40 m) (the two larger segments not explicated in
this summary.

The annual average total output for Danish trawlers (predominantly bottom trawlers (84-96%)
and midwater trawlers (10-14%)) fishing in Fehmarnbelt and region was 79,000 euro for ves-
sels of 8-<12 m, and 181,000 euro for vessels 12-<15 and 326,000 euro for vessels 15-<18 m.

The average incomes per vessel lengths were primarily based on annual average landings of
44 tons (share of value; 56% by cod and 12% by plaice) for trawlers 8-<12, landings of 242
tons (share of value; 45% by cod, 15% by sprat and 11% by plaice) for trawlers 12-<15 m and
landings of 626 tons (share of value; 33% by cod, 17% by sprat and 8% herring) for vessels
15-<18 m.

The baseline for the estimated net profits for Danish trawling vessels of different lengths came
to 21,900 euro for vessels 8-<12 m, 29,300 euro for vessels 12-<15 m, 59,300 euro for ves-
sels 15-<18 m after subtracting the estimated costs for fishing (fuel, maintenance, deprecia-
tion, wages etc.).

For German trawling vessels, the logbook data to estimate economic baseline was only avail-
able for vessels 12-<15 m, 15-<18m and 18-<24 m.

The estimated annual total output for German trawlers (predominantly bottom (84-96%) and
midwater (10-14%)) fishing in Fehmarnbelt and region from 2005-2008 was 100,000 euro for
vessels of 12-<15 m, and 115.000 euro for vessels 15-<18 and 399,619 euro for vessels 18-
<24 m.

These average incomes per vessel lengths were primarily based on average annual landings
of 151 tons (78% share of value by cod and 7% share of value by herring) for trawlers 12-<15

Baseline for Commercial
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m, landings of 161 tons (share of value; 63% by cod, 11% by plaice and 9% by herring) for
trawlers 15-<18 m and landings of 583 tons (share of value; 39% by cod, 26% by saithe and
11-13% by sprat and herring, respectively) for vessels 18-<24 m.

The baseline for the estimated net profits for German trawling vessels of different lengths
came to 25,022 euro for vessels 12-<15 m, 29,982 euro for vessels 15-<18 m and 95,909 euro
for vessels 18-<24 m after subtracting the estimated costs for fishing (fuel, maintenance, de-
preciation, wages etc.).

Seine net fisheries

For Danish seine netting vessels, the estimated economic baseline was available for vessels
of 15 to below 18 m (15-<18 m) and vessels 18 to below 24 (18-<24 m).

Economic baseline income (total output) averages were 235,800 euro for seiners 15-<18 m
and 397,000 euro for seiners of 18-<24 m. These outputs were primarily based on annual av-
erage landings of 101 tons (share of value; 50% by plaice and 37% by cod) for vessels 15-<18
m, and 162 tons (share of value; cod 39% and plaice 33%) for vessels 18-<24 m.

The estimated net profits for Danish net fishing vessels was 69,400 euro for vessels 15-<18 m
and 49,400 euro for vessels 18-<24 m.

There are only a few German seine fishing vessels in the six ICES rectangles and no specific
information on economic performance was available.

Pound net fisheries

All vessels that produced the majority of their value of landings by pound nets were between 8
and 10 m in length. Their average catch was about 30 tons per year at a value of 78,900 euro.

Experiences from other fixed links

As a supplement to gathering baseline fishery statistics it was considered beneficial to include
experiences from the establishment of other fixed links such as the bridges and tunnels over
the Great Belt and @resund (dresund).

This was done by assessing the official fishery data that was available, undertaking interviews
with fishermen in the affected areas, summarising results from documents investigating im-
pacts to the fisheries in the respective areas and interpreting the vessel and fishing regulations
associated with the introduced links.

In general, neither the official fishery nor fleet statistics are precise or consistent enough to
have the desirable precision for assessing whether the Great Belt or @resund fixed links had
an impact on the fisheries.

The fishery statistics for the ICES rectangles representing the fishing areas around the two
fixed link areas show landings of the most important commercial species varied considerably.
This fact, together with insufficient and missing statistics especially for the period before 1994,
made it very difficult to make valid conclusions about potential impacts to the fisheries by the
establishment of the Great Belt and @resund bridges or tunnels. Official fishery statistics indi-
cate that landings have been decreasing since the mid 1990s in both the adjacent sea areas
(Kattegat and the Baltic), with which the Great Belt and @resund are linked, and within the
ICES rectangles that represent the fishing areas around the fixed links. In @resund, this in-
cludes a considerable decrease of landings of the economically most important species cod
and eel.
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The fleet statistics from both the Great Belt and @resund show a large increase in the number
of vessels that have registered landings after 1993. It is highly probable that this reflects more
a change in how fishery statistics are gathered due to the implementation of new methods in
1994, rather than a real increase in the number of vessels. Overall in the Great Belt, the num-
ber of active fishing vessels has been decreasing since the turn of the century. In both the
Great Belt and @resund in 2005, statistics show a considerable increase in the number of
smaller vessels, primarily net fishermen and vessels using unspecified gear. This correlates
once again with a new implementation of rules that required smaller vessels between 8-10 m
to register their catches in logbooks, and thus note their catch more specifically in ICES rec-
tangles rather than just ICES subdivisions.

The fisheries in the Great Belt are regulated by a number of rules. One of the most relevant is
that vessels that have motor power of more than 175 HP are not allowed to fish within 3 nauti-
cal miles from the coastline (measured as the water line at low tide), consequently larger fish-
ing vessels, primarily trawlers, cannot fish in the waters between Funen and Zealand where
the fixed link is established. Also, data from the so called vessel monitoring system (VMS),

which registers the position of fishing vessels
this length and greater are seldom registered closer to the Great Belt Bridge than 3 km.

The fisheries in @resund are almost exclusively undertaken by small vessels using gill nets,

pound nets, fyke nets and hooks as official regulations prohibit trawling, and for the most part

seine netting. Thus | arger vessels O15 ngre- whi ch
sund.

There is a considerable amount of recreational fisheries in both the Great Belt and @resund,
however in both cases, not much takes place around the alignment of the fixed links.

Interviews with fishermen (both commercial and hobby fishermen) on their experiences with
their fisheries due to the establishment of the fixed links showed that there were periodic dis-
turbances to the fisheries due to restricted access to areas, turbid water from sediment spills
during land reclamation work and compensation dredging. Consequently, these disturbances
led to reductions in their catches. Fishermen also reported destruction to some of their gear
(nets and trawls) in connection with other vessels sailing over their gear during preliminary
studies of the area, and construction debris lost or dumped on the sea bottom.

According to Swedish studies, the establishment of the @resund fixed link had a negative ef-
fect on fish populations, especially those of cod and eel. After the establishment of the @re-
sund Bridge, Danish fishermen have experienced considerable disturbances to their fisheries
primarily due to the large increase in the water currents through Drogden. This prevents fish-
ing over a large part of the year, especially in the deeper waters (>7-8 m) on the east and
south side of Amager and in Kgge Bay. The loss to the fisheries due to the removal of bottom
material on Kriegers Flak for use in land reclamation and construction of the @resund Fixed
Link was part of the detrimental impact to the fisheries that formed the case for compensation
between fishermen and the @resund Consortium.

Fishermen have indicated that the establishment of the Great Belt Bridge has had both posi-
tive and negative effects on the fisheries. Commercial and recreational fishermen have in-
creased their fishing activities around the bridge pillars, where an increase in the presence
and abundance of food (blue mussels, small fish etc.) and a greater number of protective hid-
ing places have been established. Theso-c al | ed f#fir eef @edsfruetaresodhasded
to a greater concentration of commercial and recreational species of interest - especially cod.
In contrast, the restrictions to the fisheries in the traffic corridors under both bridges have re-
sulted in a reduction in the area where it is now possible to fish. As an example, fishermen
have lost the right to fish in the deep @sterrende in the Great Belt, which has been known and
coveted for its fishery after large cod.

ound
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The rules for undertaking fisheries while passing under the East or West Bridges of the Great
Belt Fixed Link limit the fisheries considerably. Fishing within the traffic corridors protecting the
shipping lanes under both the East Bridge and West Bridge is not allowed. Furthermore, alt-
hough fishing vessels are allowed to undertake their fisheries while sailing under the East and
West Bridges, in reality this only applies to vessels less than 20 meters under the East Bridge
because all vessels larger than 20 m have to sail through the specific shipping lanes under the
East Bridge, where fishing is not allowed. Similarly, although vessels less than 20 meters can
sail and fish while passing under the East Bridge outside the shipping lanes, vessels less than
20 m can only sail under the West Bridge if they are less than 1000 tons dead weight, and can
only sail and fish under the West Bridge where fishing is allowed (outside the traffic corridors)
if they are less than 50 GT. Moreover, the Great Belt A/S warns that if damage to surface pro-
tective material and anode fixtures on bridge pillars is sustained during fishing then fishermen
will be brought to court and held responsible for economical compensation. Thus, to a certain
extent, this hampers the undertaking of fisheries by these vessels that do not dare to run this
risk. At present, damage to pillars has already been noted by bridge authorities on several
occasions, however without consequences.
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1. Introduction

Large infra-structure projects, like the Fehmarnbelt Fixed Link, will affect the environment dur-
ing construction and operation phases. To minimize these effects and to have a reference for
future impact assessments, key environmental issues have been identified and investigated.

The fisheries baseline study has been designed to provide the essential information on fleet
and landings statistics and an economic overview of the fisheries in the near field and regional
area of Fehmarnbelt. This information is considered a prerequisite for the subsequent envi-
ronmental impact assessment and will be used as a point of reference in a future monitoring
programme.

The present baseline report presents the results of the official fishery and economic data
available for Fehmarnbelt and the Western Baltic and is supplemented with surveys of fisher-
men to reduce the gaps in knowledge from limited fishery distribution and individual economic
data.

In the Environmental Impact Statement (EIS) framework, the environmental factors concerning

the fisheries can be divided into several components as illustrated in Table 1.1. For each envi-
ronmental component, the importance will be evaluated based upon the baseline data.

Table 1.1: List of environmental factors, sub-factors and components concerning the commercial fisheries.

Environmental factor Environmental sub-factor Environmental component
Human beings Commercial Fisheries Trawls

Gill/trammel nets

Seine nets

Pound nets

Flatfish

Shallow water species

Protected species

Cod

Sprat

Herring

Flatfish species - Dab, Flounder,
Plaice

Valuable flatfish species - Turbot,
Brill, Sole

European eel

Whiting and Horse mackerel
Salmon and Sea Trout

Baseline for Commercial
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2. Background and objectives

Between 1995 and 1999 several preliminary environmental investigations were carried out to
obtain data for the feasibility studies for the Fehmarnbelt Fixed Link. Further investigations
followed in 2005 and 2006, aiming to identify the importance of spawning and fish nursery in
Fehmarnbelt and to gather information on the distribution of commercially important fish spe-
cies (Riber and Raschke, 1999; Dynesen and Zilling, 2006).

Additional to this previous knowledge, the objectives of this baseline report on the German
and Danish fisheries in Fehmarnbelt and region was to gather comprehensive information on
the recent development of the landings, distribution and effort (measured as number of ves-
sels) of the fisheries, and the present economic situation of the fishing enterprises of full- and
part-time fishing operations in the Fehmarnbelt and regional area.

More specifically, the information from the data collection, interviews and field studies is es-
sential for the assessment of which sections of the commercial fisheries, fishing fleet and cost
structures in the Fehmarnbelt are most likely to be directly and indirectly affected by temporary
and permanent impacts to the fisheries due to the Fehmarnbelt Fixed Link.

This baseline report is a summary of the commercial fisheries in Fehmarnbelt and its regional
area in the Western Baltic over the last decade (1998-2008), and was produced to provide a
foundation and reference points for predicting and assessing possible changes to the fisheries
in relation to impacts from the construction and operation of the Fehmarnbelt Fixed Link .

Furthermore, an investigation of the impacts to the fisheries experienced from other fixed links
(The Great Belt and the @resund Bridge Fixed Links) already established was undertaken to
give some insight into which impacts might be important to focus attention during the process
of assessing potential impacts to the fisheries during the establishment of the Fehmarnbelt
Fixed Link.

A separate baseline report has made for the recreational fisheries in Fehmarnbelt (Carl et al.
2010).

2.1 History and overview on stocks in the Baltic Sea

The Baltic Sea is one of the largest brackish water areas of the world. It covers 415,000 km?
and has a volume of approximately 20,000 km?.

The Baltic Sea area is located in the northern temperate zone, embedded in the Northern at-
mospheric circulation system, with predominantly westerly winds. However, the region is not
homogenous as two distinct climate types that effect the fisheries may be distinguished. The
largest part of the central and the northern area belongs to the continental temperate climatic
zone, characterised by long and cold winters. The southern area belongs to the oceanic cli-
matic zone, characterised by persistent westerly winds and relatively mild, wet winters.

The bathymetry of the Baltic Sea is characterised by broad, shallow coastal areas and an ar-
ray of deep basins. The connection between the Baltic Sea and the North Sea is by several
shallow and narrow straits with Fehmarnbelt being the southernmost of them. Fehmarnbelt
connects the Kiel Bight in the west with the Great Belt.

Fehmarnbelt has a key role in the water exchange system of the Baltic Sea. It is characterized
by a high variability of the hydrodynamic parameters, especially salinity. Salinity levels change
on a horizontal and vertical scale, and therefore different levels can be found in coastal and
offshore areas. These salinity gradients are of great importance for fish communities and
thereby the distribution of different commercial fisheries.

Baseline for Commercial
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Historically, cod (Gadus morhua), herring (Clupea harengus) and sprat (Sprattus sprattus)
have made up the vast majority of the catches in the commercial fisheries of the Baltic, includ-
ing the Western Baltic and Belt Sea. Diverse flatfish species and European eel (Anguilla an-
guilla) have also been targeted. Originally, the fisheries were predominantly undertaken with
small open boats, normally staying close to the shore; the fishing gear consisted of fish traps,
gill nets and rods. Until sometime in the 19" century, there also existed a fishery on crabs and
mussels in the Baltic.

The economical significance of fisheries was rather low until the 19" century. Since the middle
ages, trade with fishery products were far more profitable than the fishery itself (Mehl & Till-
mann, 1999). The wealth of several Hanseatic cities was established on the basis of the trade
with herring. Fisheries in the Baltic were mainly undertaken for self-sustainment; fishing com-
munities developed only in the vicinity of large cities where fish could be sold.

Fisheries experienced an upswing in the 19" century, when better vessels allowed the under-
taking of longer and further reaching fishing trips, and when better processing technologies
and increasing demands for food made commercial fishing more attractive. In the beginning of
the 20™ century, smokehouses and canning factories developed in the coastal towns, in many
cases these became the most important local employers.

Coastal fisheries gradually lostalotofi t s | mportance as of f debeb
oped. Overfishing in general and degradation of rivers and coastal areas have led to a decline
of catches of the coastal fisheries. After the Second World War, fishing in the Western Baltic
increased and fishermen from many countries came to the Western Baltic to fish. For exam-
ple, in Kiel the number of fishing vessels after the war became twice as many, and fishermen
from as far away as West Prussia came to Schleswig-Holstein with their own boats to fish.

2.1.1  Overview on recent fisheries and fishery economics

The landings from the fisheries in the Western Baltic, in ICES subdivisions 22, 23 and 24, av-
erage approximately 115,000 tons each year. The actual yearly landings vary on a wide scale
and show different trends in each subdivision, as shown in Figure 2.1.
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Figure 2.1: Development of the overall landings per year in the Western Baltic in the past 25 years (Source:
Eurostat, 2010).

The gears used for the different fisheries in the Western Baltic and Belt region often depend
on the target species. Pelagic trawlers dominate pelagic fisheries and typically catch a mixture
of herring and sprat varying with area and season. Demersal trawls and gill nets are the gear
that is predominately used in the fisheries for cod. The Danish seine fishery primarily targets
flatfish (plaice (Pleuronectes platessa), flounder (Platichthys flesus) and dab (Limanda liman-
da)) but also catch a considerable amount of cod. Passive gears including gill nets, pound
nets and fyke nets are used to target a variety of species in the fishery along the coast, that
includes silver and yellow eel (Anguilla anguilla), flounder, turbot (Psetta maxima), cod, her-
ring, garfish (Belone belone), salmon (Salmo salar) and sea trout (Salmo trutta) during their
migration.

In the past 10 years, the overall landings of the Danish fisheries in the Baltic Sea have de-
creased from nearly 170,000 tons in the year 2000 to about 95,000 tons in the year 2009
(Figure 2.2). The proceeds from the landings showed a similar decreasing trend, however
higher or lower landings do not always result in corresponding higher and lower proceeds due
to the different and changing value of the individual species. The average price for fish from
the Danish fisheries increased slightly up to 2008, after a period of being low in 2004 & 2005
(Figure 2.2). However, in 2009, the average fish price for Baltic landings in Denmark de-
creased again and reached an all-time low over the past 10 years.

Overall, the German landings in the Baltic have been considerably lower than the Danish land-
ings in the past decade (Figure 2.2). The German landings have, however, increased from
25,000 tons in the year 2000 to 70,000 tons in the year 2008. In spite of the increase in land-
ings however, the annual proceeds remained nearly constant, fluctuating between 23 and
31 million euro. The average fish price for German landings decreased rapidly from slightly
more than 1 euro in 2000 to less than 0.45 euro in 2003 (Figure 2.2). The price remained at
this low level until 2008.
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Figure 2.2.  The development of landings (tons), values (1,000 euro ( )) and average prices (euro (U)/kg) in
Danish fisheries from 2000 i 2009 and in German fisheries from 2000-2008. The Danish data for 2009 are
only preliminary (Source: Danish Directorate of Fisheries 2010 and BLE 2010).

2.1.2  History of cod, sprat and herring fisheries

The cod catches were comparatively low in the early decades of the 20" century (Thurow,
1997). They increased shortly before the onset of World War Il and reached catches of
80,000 tin 1943 (Feistel et al. 2008). The cod catches increased steadily until the late 1970s (

Figure 2.3), yet it is not fully understood whether the steady increase of catches between the
mid 1940s and the mid 1960s was due to good recruitment of the stock and hence increased
biomass or simply to fleet expansion; the latter is suggested as being more likely
(Feistel et al., 2008). Nevertheless, strong inflow events in the late 1940s and early 1950s
probably contributed to the reproduction and geographic extension of the stock during most of
the 1950s (Feistel et al., 2008).
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Figure 2.3: Cod catches in the Baltic Sea in relation to inflow events in the past 100 years (Feistel et al.,
2008).

In recent years, catches of sprat have increased considerably and reached record amounts in
the Baltic and Belt Sea, including the ICES subdivision 22 and the ICES rectangles 38G1 and
37GL1 that are in the regional and near field areas of the planned fixed link (Figure 2.4).
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Figure 2.4: Development of cod and sprat landings in the Western Baltic in the past 26 years (Source: Euro-
stat, 2010).

However, the general trend in cod and sprat landings in the Western Baltic is not apparent on
an equal scale in each subdivision (Figure 2.5).

Baseline for Commercial

Fisheries in Fehmarnbelt Page 18/268 Doc. No. E4-TR-35



Fehmarnbelt Fixed Link Fehmarnbelt

Fish and Fisheries Services Environment Consortium

i / tons ICES subdivision 22
b, 25,000
Sweden Sprat
20,000
p 23 .. —_
~Denmark o 15,000
24 10,000
22 5,000
: Cod
Landings of cod and sprat 0 ——r :
in the Western Baltic 8 3 o 3 9 <
since 1983 - . Germany —_— = > o > & &
fons ICES subdivision 24 lehs ICES subdivision 23
20,000 6,000
18,000 —_
16,000 Cod .
14,000 4,000
12,000
10,000 3,000 Cod
8,000 Sprat T
6,000 ' /

4,000 1,000 Sprat
2,000 0 —

1983
1988
1993
1998
1983
1988
19934
1998
2003
2008

2003
2008

Figure 2.5: Development of cod and sprat landings in each ICES subdivision in the Western Baltic in the last
26 years (Source: Eurostat, 2010).

The herring fisheries, together with flatfish fisheries, were one of the two most important fisher-
ies before World War II. Landings of herring in the best years in the late 1930°s, reached an-
nual amounts of 100,000 tons in the Baltic Sea (Feistel et al., 2008).
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Figure 2.6: Development of herring landings in each ICES subdivision in the Western Baltic in the past 26
years (Source: Eurostat, 2010).

In the recent times, herring landings have developed differently in each of the three ICES sub-
divisions in the Western Baltic (Figure 2.6). In general, they are lower now than they were in
phases at the end of the 1980s, end of the 1990s and turn of the century. While herring land-
ings were primarily low in ICES subdivision 23 with some exceptions, since 2002 they have
been at an all time low in ICES subdivision 22. In ICES subdivision 24 the herring landings
have fluctuated around a similar level over the past 15 years. About 50,000 tons of herring
have been caught annually in the Western Baltic over the past 15 years (Figure 2.6).
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2.1.3 History of the flatfish fisheries and other species

Other species of commercial importance in the Western Baltic and Belt region are the flatfish
species flounder, dab, plaice, turbot, brill (Scophthalmus rhombus) and in more recent years
sole (Solea solea). The distribution of these species can vary greatly because they have dif-
ferent tolerances for salinity and temperature. Experimental evidence shows that reproduction
by the three commercially most important species, flounder, plaice and dab, is limited by simi-
lar factors that effect the reproduction of cod, i.e. low salinity affects fertilisation and hatch
success, and depending on buoyancy differences it can increase exposure of eggs of some of
these species to low oxygen concentrations in spawning areas (Nissling et al., 2002).

As mentioned, the flatfish fishery, together with the herring fishery, was two of the most im-
portant fisheries in the Baltic Sea before World War Il. The entire flatfish fishery in the Baltic
prior to 1920 remained at a fairly constant level (Figure 2.7). Like the herring fishery, it
reached a magnitude of around 100,000 t during its best years in the late 1930s (Feistel et al.
2008). Thereafter, the landings from the flatfish fishery rapidly declined and remained at a
comparatively low level (Figure 2.7). During World War I, intense fishing effort targeting flat-
fish, especially by the German fleet in the Western Baltic Sea, reduced the stocks considera-
bly (Feistel et al., 2008). The conditions for flatfish growth and reproduction (and/or immigra-
tion) were apparently more favourable again in the 1920s and 1930s (Feistel et al., 2008).

Figure 2.7: Flatfish catches in relation to inflow events in the past 100 years (Feistel et al. 2008).

The periods when the flatfish fisheries were greatest is characterised by two distinct phases.
During the early 1920s the catches of plaice increased rapidly, which was apparently due to
the discovery of a large unutilised resource in the Bornholm Basin. Shortly hereafter plaice
catches declined and the fishery shifted to catching flounder instead (Feistel et al., 2008). The
subsequent decline in flounder catches in the early 1940s is probably caused, at least to some
degree, by less fishing effort during World War Il. However, according to information in Feistel
et al., (2008), approximately 17,000 to 27,000 t of flounder were caught during the war. Re-
gardless of the reasons attributing to the peak of flatfish fisheries in the 1920s and 1930s, no
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