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Introduction

NL.2.1 Status of this report

In 2002 (ICES 2003), the EIFAC/ICES Working Group on Eels recommended that
member countries should report annually on trends in their local populations and
fisheries to the Working Group. In 2003 (ICES 2004), detailed data reports per country
were annexed to the Working Group Report, which have subsequently been updated,
refined and restructured to match the set-up of the EU Data Collection Regulation.
FAO/ICES (2010) is the most recent version. This report on the status of and trend in
the eel stock in the Netherlands updates the information presented before and pro-
vides some additional information on developments of catch estimates of eel by the
new Recreational Fisheries Programme and the result of a pilot study examining the
use of light traps in glass eel monitoring.

NL.2.2 General overview of fisheries

Eel fisheries in the Netherlands occur in coastal waters, estuaries, larger and smaller
lakes, rivers, polders, etc. The total fishery involves approx. 200 companies, with an
estimated total catch of nearly 1000 tonnes. Management of eel stock and fisheries has
been an integral part of the long tradition in manipulating water courses (polder con-
struction, river straightening, ditches and canals, etc.). Governmental control of the
fishery is restricted to on the one hand a set of general rules (gear restrictions, size
restrictions, for course fish: closed seasons), and on the other hand site-specific licens-
ing. Within the licensed fishing area, and obeying the general rules, fishers are cur-
rently free to execute the fishery in whatever way they want. There is no general
registration of fishing efforts or landings yet. In recent years, licensees in state-owned
waters are obliged to participate in so-called Fish Stock Management Committees
[Visstand Beheer Commissies’ VBC,], in which commercial fisheries, sports fisheries
and water managers are represented. The VBC is responsible for the development of
a regional Fish Stock Management Plans. The Management Plans are currently not
subject to general objectives or quality criteria.



EIFAC/ICES WGEEL Report 2010

NL.2.3 Spatial subdivision of the territory

The fishing areas can be categorized into five groups:

1)

4)

The Waddensea; 53°N 5°E; 2591 km2. This is an estuarine-like area,
shielded from the North Sea by a series of islands. The inflow of seawater
at the western side mainly consists of the outflow of the river Rhine, which
explains the estuarine character of the Waddensea. The fishery in the
Waddensea is permitted to licence holders and assigns specific fishing sites
to individual licensees. Fishing gears include fykenets and poundnets; the
traditional use of eel pots is in rapid decline. The fishery in the Waddensea
is obliged to apply standard EU fishing logbooks. Landings statistics are
therefore available from 1995 onwards; <50 tons per year. There are 21
companies having a commercial licence for fishing eel, and the total num-
ber of fykenets is estimated at 400.

Lake IJsselmeer; 52°40'N 5°25'E; now 1820 km?2. Lake IJsselmeer is a shal-
low, eutrophic freshwater lake, which was reclaimed from the Waddensea
in 1932 by a dike (Afsluitdijk), substituting the estuarine area known be-
fore as the Zuiderzee. The surface of the lake was stepwise reduced by
land reclamation, from an original 3470 km? in 1932, to just 1820 km? since
1967. In preparation for further land reclamation, a dam was built in 1976,
dividing the lake into two compartments of 1200 and 620 km?, respectively,
but no further reclamation has actually taken place. In managing the fish-
eries, the two lake compartments have been treated as a single manage-
ment unit. The discharge of the river IJssel into the larger compartment (at
52935'N 5°50'E, average 7 km? per annum, coming from the River Rhine) is
sluiced through the Afsluitdijk into the Waddensea at low tide, by passive
fall. Fishing gears include standard and summer fykenets, eel boxes and
longlines; trawling was banned in 1970. Licensed fishers are not spatially
restricted within the lake, but the number of gears is controlled by a gear-
tagging system. The registered landings at the auctions are assumed to
cover some 80% of the actual total. There are 70 fishing licences, owned by
ca. 30 companies. The total number of gears allowed in 2009 was: fixed
fykes 1579, train fykes 6386, eel boxes 7415 and unknown numbers of
longlines.

Main rivers; 180 km?2 of water surface. The Rivers Rhine and Meuse flow
from Germany and Belgium respectively, and constitute a network of di-
viding and joining river branches in the Netherlands. Traditional eel fish-
eries in the rivers have declined tremendously during the 20th century, but
following water rehabilitation measures in the last decades, is now slowly
increasing. The traditional fishery used stownets for silver eel, but fykenet
fisheries for yellow and silver eel now dominates. Individual fishers are li-
censed for specific river stretches, where they execute the sole fishing right.
No registration of efforts or landings is required. There are 28 fishing com-
panies, using an estimated number of 318 fixed fykes, 2433 train fykes, 551
eel boxes, and unknown quantities of other gears (electric dipnet, longli-
nes, etc).

Zeeland; 965 km?2. In the Southwest, the Rivers Rhine, Meuse and Scheldt
(Belgium) discharge into the North Sea in a complicated network of river
branches, lagoon-like waters and estuaries. Following a major storm catas-
trophe in 1953, most of these waters have been (partially) closed off from
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the North Sea, sometimes turning them into freshwater. Fishing is licensed
to individual fishers, mostly spatially restricted. Fishing gears are domi-
nated by fykenets. Management is partially based on marine, partly on
freshwater legislation. There are 27 companies, using an estimated number
of 174 fixed fykes, 233 train fykes, and unknown numbers of eel pots.

5) Remaining waters; inland 1340 km?. This comprises 636 km? of lakes (aver-
age surface: 12.5 km?); 386 km? of canals (>6 m wide, 27590 km total
length); 289 km? of ditches (<6 m wide, 144 605 km total length); and 28
km? of smaller rivers (all estimates based on areas less than 1 m above sea
level, 55% of the total surface; see Tien and Dekker, 2004 for details). Tradi-
tional fisheries are based on fykenetting and hook and line. Individual li-
cences permit fisheries in spatially restricted areas, usually comprising a
few lakes or canal sections, and the joining ditches. Only the spatial limita-
tion is registered. Eight small companies operating scattered along the
North Sea coast have been added to this category. There are approx. 100
companies, using unknown quantities of gears of all types.

The Water Framework Directive subdivides the Netherlands into four separate River
Basin Districts, all of which extend beyond our borders. These are:

a) the River Ems (Eems), 53?20'N 7°10'E (=river mouth), shared with Ger-
many. This RBD includes the northeastern Province Groningen, and the
eastern part of Province Drente. Drainage area: 18 000 km?, of which 2400
km? in the Netherlands.

b) the River Rhine (Rijn), 52°00'N 4°10'E, shared with Germany, Luxemburg,
France, Switzerland, Austria, Liechtenstein. Drainage area: 185 000 km?, of
which 25 000 km? in the Netherlands, which is the major part of the coun-
try.

c) the River Meuse (Maas), 51°55'N 4°00'E, shared with Belgium, Luxemburg,
France and Germany. Drainage area: 35 000 km? , of which 8000 km? in the
Netherlands.

d) the River Scheldt (Schelde), 51°30'N 3°25'E, shared with Belgium and
France. Most of the southwestern Province Zeeland used to belong to this
RBD, but water reclamation has changed the situation dramatically. Drain-
age area: 22 000 km?, of which 1860 km? in the Netherlands.

Within the Netherlands, all rivers tend to intertwine and confluent. Rivers Rhine and
Meuse have a complete anastomosis at several places, while a large part of the out-
flow of the River Meuse is now redirected through former outlets of the River
Scheldt. Additionally, the coastal areas in front of the different RBDs constitute a con-
fluent zone. Consequently, sharp boundaries between the RBDs cannot be made; nei-
ther on a practical nor on a juridical basis. This report will subdivide the national data
on a pragmatic basis.

In the following, we will subdivide the national data on eel stock and fisheries by
drainage area on a preliminary assumption that water surfaces and fishing compa-
nies are approximately equally distributed over the total surface, and thus, totals can
be split up over RBDs proportionally to surface areas.
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Table NL.a Overview of water surface, number of commercial companies and their annual land-

ings (2004), by fishing area. Estimates in Italics have been broken down by RBD, assuming that

catches are proportional to the number of fishing companies.

Surface Estimated landings (t) Data source

Area RBD (km?2) yellow eel silver eel

Waddensea Rhine 2591 37 - EU logbooks
Ems 38 3 - EU logbooks

IJsselmeer Rhine 1820 240 40 Auction statistics

Rivers Rhine 120 46 91 Informed guess
Meuse 60 4 9 Informed guess

Zeeland Meuse 535 75 ? (EU logbooks)
Scheldt 428 0

Others Rhine 900 222 133 Informed guess
Ems 86 9 5 Informed guess
Meuse 288 4 2 Informed guess
Scheldt 67

Sum 6528 640 280

NL.2.4 Dutch Eel Management Plan

The Ministry of Agriculture, Nature and Food Quality (responsible for fisheries) has

submitted an Eel Management Plan (MinLNV 2008); the initial version (December
2008) has been replaced by a second version (April 2009), which in turn has been re-
placed by a new decision in July 2009 (decision published 14 July 2009, approved by
EU on 20 October 2010). Major elements of this plan are:

1)

2)

3)

4)

5)

One single Eel Management Plan for the whole territory, including coastal
areas.

Target escapement for Lake IJsselmeer estimated at 3080 t (length struc-
tured model, auction statistics), for the whole country at 4000-6000 t (his-
torical landings per surface area, 1950s data, recent surfaces). Following
the initial version of the EMP, the calculations have been reviewed by a
committee, and targets are now set at 2600-8100 t, “most probably lower
than the previous” calculations.

Current escapement is estimated at 400 t, half of which is silver eels from
upstream, only passing through Dutch territory.

Fisheries for yellow and silver eel currently occurs in almost all waters, see
previous section. Relative impact on the stock is unknown.

Other mortalities are omnipresent, but unquantified. Minimum estimates
(including fishing) are: 1000 t for yellow eel, and 345 t for silver eel.

Restocking of approx 0.2 million individuals (mostly bootlace); future re-
stocking of 1-1.6 t of glass eel is foreseen.

Management measures planned as follows:

7.1) Reduction of mortality at pumping stations. Within the framework
of the WFD, a budget of 200 M€ is available.

7.2) The hydropower industry will be asked to reduce mortality by 35%.
On new installations, a migration passage is obligatory.
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7.3) Fishery-free zones near barriers and sluices, presumably extending
500 m up- and downstream.

7.4) Release of angler catches; this is a voluntary measure by the sport
fisheries.

7.5) Ban on recreational fishing (a few fykenets per person) in coastal ar-
eas from 2011.

7.6) Stop on sniggle licences in state owned waters.

7.7) For the fishery, version 1 of the EMP set a closed season in Septem-
ber and October (yellow and silver eel, total ca. 50% of the annual
catch).; version 2 decided to trap and transport 157 t of silver eels (of
which 50 t from unpolluted waters) for release into the sea, but no
closed season; and the July 2009 decision returns to a closed season
(2009: October and November; 2010 onwards: September, October
and November).

7.8) The time until recovery depends very much on the immigration of
glass eels in the years to come. Assuming that glass eel recruitment
will have recovered by 2027, the targets set for silver eel escapement
will be met.

NL.3 Time-series data

NL.3.1 Recruitment series and associated effort
NL.3.1.1 Glass eel

NL.3.1.1.7 Commercial

Glass eel fishing is forbidden.

NL.3.7.1.2 Recreational

Glass eel fishing is forbidden.

NL.3.1.1.3 Fishery independent

Recruitment of glass eel in Dutch waters is monitored at Den Oever and eleven other
sites along the coast (see Dekker, 2002 for a full description).

In Den Oever (Figure NL.1), 2010 recruitment was higher than 2009 and similar to
levels observed during the first part of the decade. The 2009 immigration season
started as usual, but ended early at the beginning of May. The glass eels had a low
total length, in the same order as in recent years (Figure NL.2).

The data at the other sites (Figure NL.3) confirm the overall trend, though individual
series may deviate.
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Table NL.b Number of glass eel caught per lift net haul at the sluices in Den Oever. All observa-

tions have been corrected for the time of day and the month of sampling, and averaged per year.

Decade
Year 1930 1940 1950 1960 1970 1980 1990 2000 2010
0 18.19 8.71 30.95 56.64 39.66 4.88 2.18 1.81
1 15.79 17.77 53.17 25.01 33.32 1.47 0.72
2 25.52 113.86 124.33 44.78 21.01 3.94 1.44
3 16.71 18.82 178.02 32.03 14.07 3.95 1.95
4 48.72 28.15 55.50 37.26 18.80 6.37 1.96
5 19.78 38.94 115.22 48.44 19.41 8.85 1.07
6
7
8
9

8.03 10.22 27.71 39.63 20.56 10.06 0.45
7.89 22.79 42.33 88.85 7.96 16.11 1.41
21.63 6.82 74.50 28.91 56.32 591 2.88 0.38
48.53 6.72 40.83 24.82 78.36 4.10 4.35 0.53
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Figure NL.1 Time trend in the glass eel survey at the sluices in Den Oever.
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Figure NL.2 Time trend of the length of the glass eel sampled in Den Oever. The measurements
have been corrected for the date of sampling within the season, and for the average timing of each
season within each year. (Timing for 2006 currently unavailable).
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Figure NL.3 Long-term trends in the glass eel catches in the experimental fisheries at various

places along the Dutch coast. MA3 indicates the moving average of the geometric mean of all se-
ries, averaged over three years.
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Table NL.c Annual indices of glass eel recruitment at places in the Netherlands, other than Den

Oever. Annual indices are expressed as the mean catch per lift net haul, at whatever time in the

night. Most hauls are made in the evening, just in the dark.
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Year
RBD Scheldt Scheldt Meuse Meuse Meuse Rhine Rhine Rhine Rhine Rhine Ems Ems

1969 47.30]
1970 31.50
1971 15.40]
1972 4.10]
1973 13.10] 32.80
1974 22.80 119.30]
1975 13.90] 66.80
1976 11.30] 73.10 14.40]
1977 42.10) 130.25] 159.20] 28.40]
1978 42.10) 30.23 131.70] 83.90)
1979 27.30 3.23 176.00] 66.20)
1980 45.10) 171.60] 101.50] 80.30]
1981 47.30 31.65] 113.90 55.10]
1982 11.30] 4.13] 20.80 17.40]
1983 14.30] 2.10 15.60] 15.10]
1984 3.80) 23.62] 11.40] 7.10]
1985 8.70 6.67| 1.00] 25.20]
1986 6.40 4.70 1.30]
1987| 9.80 14.00] 7.70 52.00]
1988 7.60 3.50 0.50]
1989 4.40 3.67| 1.60] 12.10|
1990 0.30) 11.30) 4.70 5.00)
1991 5.90 0.10 1.41] 1.70] 5.10] 2.00 6.30) 0.30
1992 12.30] 0.30] 1.38 9.90] 8.20 2.50) 14.80] 7.30] 0.40]
1993 17.50] 0.30] 5.20) 13.50] 1.60 20.80] 1.40
1994 14.60] 0.50] 7.94 2.70] 15.10] 3.60) 16.00] 22.50] 2.20)
1995 0.50] 15.70] 0.30] 3.20] 27.10] 13.10] 27.80] 6.80) 11.60] 3.00]
1996 1.00] 26.80 0.70] 0.40] 25.40] 4.00] 10.20] 29.70 34.40] 24.00] 6.00]
1997 0.00] 40.40 0.40] 33.33 2.50) 10.90] 1.30 10.20] 12.40] 20.90] 21.00] 10.60]
1998 0.70] 18.30] 0.60 0.90) 38.80] 1.20 6.50 15.40] 9.90] 19.90] 1.10
1999 1.20] 23.10 0.60 1.00 101.30] 1.60 5.60 12.70] 15.10] 11.80] 7.50)
2000 0.70] 20.10 0.80 4.36) 5.60) 8.80 1.50 4.00] 2.80) 6.60] 23.30] 5.70)
2001 0.50] (1_2‘r) 0.10] 0.17] 0.90] 8.10 0.40] 1.50] 1.80 1.70 16.10] 0.80]
2002] 0.00] 13.60] 0.40] 0.25] 3.70] 9.80 0.05] 1.00] 2.20) 3.40| 35.30 0.90]
2003 0.00] 7.00 0.10 0.40 11.80] 0.00 4.70 3.80 1.20] 25.50] 0.40
2004 0.00 (24.9") 0.03 0.30 4.50 0.11 4.10 (4.9" 1.70| 21.70 1.20]
2005 0.00 13.40 0.50] 0.20 4.40 0.00 4.60 3.30 0.90 18.20] 1.30)
2006 0.00] 9.70 0.21] 0.02 1.33 0.07 0.28 0.48 1.39) 8.33 1.13)
2007t 0.00] 55.86 0.22) 0.29 24.77| 0.09 0.38 0.59 1.13] 18.11] 3.26
2008 0.00] 10.49 0.00 3.91 0.01 4.31 0.06 0.38 0.71 2.54 12.36] 1.00]
2009 0.00) 5.94 0.00 1.00] 0.30 3.79 0.06 0.00) 0.38 0.49 8.95 0.88

TSalmpling only took place in part of the season.

¥ Very early season (warmspring), sampling stopped early (start of May) --> low number ofempty samples.

NL.3.1.2 Yellow eel recruitment

NL.3.1.2.7

Commercial

No commercial dataseries on recruitment exist.

NL.3.1.2.2.

Recreational

No recreational dataseries on recruitment exist.

NL.3.1.2.3.

Fishery independent

At various places in the Netherlands, facilities have been built to allow glass eel and
yellow eel to migrate through or over dykes and sluices. Some of these places moni-
tor the quantities of eel being caught and transported, but these dataseries are cur-
rently too short to be used as time-series. There is one noticeable exception: for the eel
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trap at pumping station Stroink in Vollenhove (52°42"16N 5°28'22E), records have
been kept since the late 1950s, but unfortunately, the data prior to 1976 have been
lost. The remaining data (Figure NL.4, Table NL. d) demonstrate a sharp decline in the
late eighties, comparable with the trend in Lake IJsselmeer eel stock, to which the
pumping station drains. Until the early 1990s, the trap was of the conventional type
(a ramp filled with willow twigs; cf. Dekker, 2002, p. 27), thereafter a new type has
been added/replacing (stainless steel kind of fykenet funnel into a hard cover box; see

Dekker, 2002, p. 253).
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Figure NL.4 Time-series of the quantity of yellow eel caught in the eel trap at Stroink, Vollen-

hove.
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Table NL. d Annual catches of bootlace eel in the eel trap at Stroink, Vollenhove, in kg per year.

Decade 1970 1980 1990 2000

Year
0 3180 41 0
1 935 250 0
2 300 5 0
3 3213 75 0
4 2455 175 0
5 1972 300 21
6 100 ENIA 40 3
7 1750 703 0 70
8 1840 628 0 50
9 1860 110 40 50
NIOZ (Den Burg)
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Figure NL.5 Time-series of the mean catch per fyke (numbers) of yellow eel at NIOZ (data from

van der Meer, in prep.).

One of the few long time-series for yellow eel is the fyke monitoring at NIOZ (Den
Burg, Texel). This dataset demonstrates a familiar pattern of a steep decline in abun-
dance since the 1980s.

NL.3.2 Yellow eel landings

No reliable long-term time-series of yellow eel landing exist; total landings of yellow
and silver eel combined, have been reported. However, data from auctions around
Lake IJsselmeer did report yellow and silver eel separately, but information in recent
years (early 1990s onwards) is unreliable: yellow eel from eel boxes and silver eel
from all gears have been combined; see Section NL.6.2.1 for details. An obligatory
catch registration system was introduced in the Netherlands in January 2010 by the
Ministry of Agriculture, Nature and Food Quality. However, weekly catches of eel
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are reported but yellow eel and silver eel catches are combined in this programme
and no information on effort and gears is reported.

NL.3.3 Silver eel landings

No reliable long-term-time-series of yellow eel landing exist; total landings of yellow
and silver eel combined, have been reported. However, data from auctions around
Lake IJsselmeer did report yellow and silver eel separately, but information in recent
years (early 1990s onwards) is unreliable: yellow eel from eel boxes and silver eel
from all gears have been combined; see Section NL.6.2.1 for details. An obligatory
catch registration system was introduced in the Netherlands in January 2010 by the
Ministry of Agriculture, Nature and Food Quality. However, weekly catches of eel
are reported but yellow eel and silver eel catches are combined in this programme
and no information on effort and gears is reported.

NL.3.4 Aquaculture production

Different sources reported slightly diverging results for the Dutch aquaculture indus-
try (Table NL.e).

Table NL.e Aquaculture production in the Netherlands, as reported by different sources.

Data source

FEAP wgeel2003 FAOQO Fishstat |Nevevi

1985 20 20

1986 100 100

1987 200 200 100
1988 200 200 300
1989 350 350 200
1990 550 500 600
1991 520 550 900
1992 1250 520 1100
1993 1487 1250 1300
1994 1535 1487 1450
1995 2800 1535 1540
1996 1800 2443 2800 2800
1997 1800 3250 2443 2450
1998 3250 3800 2634 3250
1999 3800 4000 3228 3500
2000 4000 3800 3700 3800
2001 4000 3228 4000 4000
2002 4000 3868 4000
2003 4200 4200
2004 4500 4500
2005 4000 4500
2006 4200
2007 4000
2008 3700
2009 3200

2010

Nevevi is the national organization of fish farmers; one would expect their own esti-
mates to be the best.
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Figure NL. 6 Trend in aquaculture production in the Netherlands.

NL.3.5 Stocking

NL.3.5.1 Amount stocked

Glass eel and young yellow eel are used for re-stocking inland waters since time im-
memorial, mostly by local action of stakeholders. Although a minimum legal size for
capture, holding and transport of eels is set in a byelaw, the existing practice of short-
range transports has never been prosecuted. Since World War II, the Organisation for
the Improvement of Inland Fisheries OVB has organized a re-stocking programme,
importing glass eels from France and England, and buying yellow eel from commer-
cial fishers fishing in the Waddensea.

Data on re-stocking quantities are listed in Table NL.f.

In recent years, the OVB has merged with the major anglers organization, and subse-
quently handed over the glass eel importing to the Organisation of Professional Fish-
ermen CvB. Information on recent glass eel imports was made available by the CvB.
Restocking of young eel is no longer organized centrally, although trade of small eels
(undersized) still occurs. The listed estimates are probably a minimum, not including
unregistered trade. Since the government does not keep track of imports and re-
stockings anymore, it is not known anymore to what extend re-stocking has been
practised by other parties. In 2009, more than 0.3 million glass eels and 0.3 million
yellow eels have been re-stocked by some parties.

In the earlier decades, young yellow eels were derived from fisheries for wild eel in
the Wadden Sea; in recent years, the catches in the Wadden Sea have dropped to al-
most nothing, and young yellow eels are derived from the aquaculture industry, i.e.
eels derived from imported glass eel (England, France).
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Table NL.f Re-stocking of glass eel and young yellow eel in the Netherlands, in millions re-

stockedt. GE = glass eel, YYE = young yellow eel.

Decad
e 1940 1950 1960 1970 1980 1990 2000
Year GE YY GE YY GE YY GE YY GE YY G YY GE YYE
E E E E E E E
0 51 16 21. 04 19. 02 24. 10 6. 0.0 28 1.0
1 0 8 1
1 10. 13 21. 06 17. 03 22. 07 1. 00 09 0.1
2 0 0 3 9
2 16. 12 19. 04 16. 04 17. 0.7 3. 00 1.6 0.1
9 8 1 2 5
3 21. 08 23. 0.1 13. 05 14. 07 3. 02 16 0.1
9 2 6 1 8
4 10. 07 20. 03 24. 05 16. 07 6. 0.0 03 0.1
5 0 4 6 2
5 16. 09 22. 05 14. 05 11. 08 4. 00 0.1 0
5 5 4 8 8
6 7.3 23. 07 89 11 18. 05 10. 07 1. 02 058 O
1 0 5 8 2
7 76 16 19. 08 69 12 25 06 79 04 2. 04 021 O
0 8 3 6
8 19 20 16 08 17 10 27. 08 84 03 2. 06 O 0.23
9 0 7 5 0
9 10. 14 20. 07 27 00 30. 08 68 01 2. 12 >03 >03
5 1 6 9
Decad 2010
e
Year GE YY
E
0 2.7 0.06
1
2
3
4
5
6
7
8
9

t*Conversion from weight into numbers: it was assumed that there are 3000 glass eels per kg, resp. 30

young yellow eels per kg.
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Figure NL. 7 Trend in stocking of glass eel and young yellow eel in the Netherlands.

NL.3.5.2 Catch of eel <12 cm and proportion retained for restocking

Catch and retain of eels <28 c¢m is illegal. There is no organized trap and transport of
undersized eels.

Fishing capacity

Table NL.a lists the number of fishing companies having a specific eel fishing licence,
by fishing area. Most licences are linked to a specific ship. For marine waters and
Lake IJsselmeer, a register of ships is kept, but for the other waters, no central regis-
tration of the ships being used is available. Registration of the number of gears
owned or employed is lacking. For Lake IJsselmeer, a maximum number of gears per
company is enforced (authenticated tags are attached to individual gears), but the
actual usage is often much lower, amongst others because restrictions apply on the
combinations of types of fishing gears (e.g. no fykenets and gillnets should be oper-
ated concurrently, because perch and pikeperch are the target species of the gillnet-
ting, while landing perch and pikeperch from fykenets is prohibited).

Fishing effort

For most of the country, fishing capacity is unknown. In areas where fishing capacity
is known, no record is kept of the actual usage of fishing gears. Consequently, no in-
formation is available on fishing effort. For Lake IJsselmeer, an estimate of the num-
ber of gears actually used is available for the years 1970-1988 (Dekker, 1991). In the
mid-1980s, the number of fykenets was capped, and reduced by 40% in 1989. In 1992,
the number of eel boxes was counted, and capped. Subsequently, the caps have been
lowered further in several steps, the latest being a buy-out in 2006. Because the num-
ber of companies has reduced at the same time, the nominal fishing effort per com-
pany has not reduced at the same rate, and underutilization of the nominal effort
probably still exists. The effort in the longline fishery is not restricted, other than by
the number of licences.

2010
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Figure NL.8 Trends in the nominal number of fishing gear employed in the eel fishery on Lake
IJsselmeer. Information before 1989 is based on a voluntary inquiry in 1989 (Dekker, 1991); after

1992, the licensed number of gear is shown. The reduction in-between is realistic.

A tentative overview of the number of gears for the whole country is presented in
Table NL.g, based on inquiries, interviews and voluntary reporting by fishers. The
Ministry of Agriculture, Nature and Food Quality is planning to conduct a survey of
eel fishing gears towards the end of 2010.

Table NL.g Overview of the number of fishing gears used. Information from inquiries in 2007.
Data from Dekker et al., 2008.

Usselmeer/ Coastal,

Markermeer Rivers| Coastal waters Elsewhere recreational Total
Large fyke nets 1,579 155 - + >1734
Pound nets 163 574 + >737
Train fyke nets 6,386 2,433 233 + >9052
Small fyke nets 51 + 1,956 >2007
Boxes, pots 7,415 551 + + >7966
Long lines, hook & line + + + + +
Electro-dipnet + - + +
Otherwise + +
Number of companies 73 28 48 ca. 100 978 | ca.250+978

NL.6 Catches and landings

NL.6.1 Glass eel

Glass eel fishing is forbidden, no available data.

NL.6.2 Yellow eel

NL.6.2.1 Catches and landings from Lake |Jsselmeer

For Lake IJsselmeer, statistics from the auctions around Lake IJsselmeer are now kept
by the Fish Board (Table NL.h); before 1994, the government kept statistics. These
statistics are broken down by species, month, harbour and main fishing gear; the
quality of this information has deteriorated considerably over the past decade, due to
misclassification of gears, and the trading of eel from other areas at IJsselmeer auc-

tions.
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Table NL.h Landings in tons per year, from the auctions around Lake IJsselmeer, Rhine RBD.
Only landings recorded at the auctions are included; other landings are assumed to represent a
minor and constant fraction. Figures in italics are suspect, due to misclassification of catches and
trade from areas outside Lake IJsselmeer at the IJsselmeer auctions.

Decade

Year 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
324 620 1157 838 3205 4152 2999 1112 641 472 368
387 988 989 941 4563 3661 2460 853 701 573 381
514 720 900 1048 3464 3979 1443 857 820 548 353
564 679 742 2125 1021 3107 1618 823 914 293 279
586 921 846 2688 1845 2085 2068 841 681 330 245
415 1285 965 1907 2668 1651 2309 1000 666 354 234
406 973 879 2405 3492 1817 2339 1172 729 301 230
526 1280 763 3595 4502 2510 2484 783 512 285 130
453 1111 877 2588 4750 2677 2222 719 437 323 122
516 1026 1033 2108 3873 3412 2241 510 525 332 42
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Figure NL.9 Time trend in the landings from Lake IJsselmeer.

NL.6.2.2 Catches and landings from inland waters outside Lake [Jsselmeer

For the inland areas outside Lake IJsselmeer, no detailed records of catches and land-
ings were available until 2010. In January 2010 the Ministry of Agriculture, Nature
and Food Quality introduced an obligatory catch recording system for inland eel
fishers. Fishermen are required to report their weekly eel catches for each of the 43 so-
called Fish Stock Management Committees [‘Visstand Beheer Commissies” VBC]. Un-
fortunately, the fishers are not required to provide information on effort (gear type,
number of gears, soaking time) or distinguish between yellow eel and silver eel at
this point in time.
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Figure NL.10 Weekly catches in tons of eel (yellow eel + silver eel) by inland fishers during the
2010 season.

Table NL.i Landings inland fishers in tons per year (data the Ministry of Agriculture, Nature and
Food Quality.

Decade Year 2010
0 275

O |0 N | |U bW DN |-

NL.6.2.3 Catches and landings, recreational fisheries

Recreational catches of eel are not systematically recorded, and the order of magni-
tude is not well known. Inquiries related to angler licensing indicate that 350 000 out
of 913 000 male anglers fish for eels (in 2003); 57 500 of them take eels back home, in
an average annual quantity of 18 specimens, approx. 1 kg per capita per annum. The
number of female anglers is much lower, but not exactly reported. The total quantity
of eels taken home has recently been analysed (Vriese, Klein Breteler, Kroes and
Spierts, 2008), coming to an order of magnitude of 200—400 t per annum. Circumstan-
tial evidence indicates that the true figure is probably close to the lower bound of
200 t.

Additionally, some 1000 individuals are licensed for recreational use of two fykenets
per licence in coastal waters. Assuming 50 fishing days per year, and a daily catch of
0.5 kg per fyke, their catch will be in the order of 25 t.
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A preliminary breakdown of catches by the type of fishers is given in Table NL,j.

Table NL.j Breakdown of commercial and recreational fishing and landings by the type of fisher.
Data from Vriese et al. (2008), Dekker et al. (2008) and guestimates.

Individual catch Number of Total catch

kg/year individuals tonne/year
Full time commercial 7700 100 770
Part time commercial 1000 150 150
Poaching ? ? ?
Recreational (small fykes) 25 1000 25
Snigglerst 2.650 3773 10
Eel anglers 0.863 95 000 82
Other anglers 0.100 1000 000 100
Non-anglers 15 898 977
Totals 17 000 000 >1227

t Translation: sniggle=peur.

Since 2009 it is mandatory for all recreational fishers in inland waters where the fish-
ing rights are with the recreational fishers (clubs, federations, etc) and marine waters
(federal regulation), to release eel back in the water immediately upon capture.

Details of the new Recreational Fisheries Programme which was started in 2009 will
be described in Section NL. 12.

NL.6.3 Silver eel

See Section 6.2 Yellow eel

NL.6.4 Marine fishery

Catches and landings in marine waters are registered in EU logbooks, but these do
not allow for a break down by RBD. Registrations are available for the years since
1995; data prior to 1984 are presented in Country Report Netherlands 2009. Up to
2001, ships with a total length (LOAlb m were obliged to report all their eel
catches, but smaller ones were not; since 2001, ships with a total lenzth m are
obliged to report their eel catches, if their landings per day exceeded 50 kg per spe-
cies. That is: in 2001 the number of ships potentially reporting rose, but the actual
reporting per ship declined. This change in the regulations was partly driven by
changing practices, and vice versa. In practice, the abrupt change in t he regulations
in 2001 led to a gradually changing reporting practice, before and after 2001. Overall,
the number of ships reporting in a year declined from 130 before 2001 to 59 thereafter,
while the average landing per ship increased from 230 kg/ship/year before 2001 to
436 kg/ship/year thereafter.
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Figure NL.11 Time trend in the total registered landings from marine waters in Dutch harbours.

Catch per unit of effort

Data on catch per unit of effort are only available within the framework of a stock
monitoring programme in State controlled waters. Starting in 1993, the fish assem-
blage in the main rivers and linked waters (Figure NL.12) has been monitored, by
means of logbook registration of commercial catch and bycatch, in a restricted num-
ber of fykenets (4 large fykenets or 2 pairs of summer fykenets per location), mostly
on a weekly basis. For eel, the number of yellow eels and silver eels caught is re-
corded. Results demonstrate a slowly declining trend over the years down to about %3
of the earlier value, but the year-to-year and site-to-site variation is considerable.
There is no formal application of these data in eel fisheries management, but the per-
ceived lack of a declining trend has frequently been quoted in the debate on the status
of the eel stock. The closed season (September—October) in 2009 caused an interrup-
tion of this time-series.
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Figure NL.13 Time trends in the 4-fyke monitoring of commercial eel catches per sampling site.
The geometric mean (thick line) has been calculated for all available data in each year, irrespec-

tive of the spatial coverage.

NL.8 Other anthropogenic impacts

Nothing to report under this heading.
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NL.9 Scientific surveys of the stock

NL.9.1 Recruitment surveys
NL.9.2 Yellow eel stock surveys

NL.9.2.1 Yellow eel stock surveys in Lake |Jsselmeer

Figure NL.14 presents the trends in cpue for the yellow eel surveys in Lake IJssel-
meer, using the electrified trawl. The long-term trend in this survey has been ana-
lysed by Dekker (2004a), in a wider setting, using more sources of information. In
that long-term analysis, a smooth function over the years was fitted to the data. Fig-
ure NL.14 presents the raw data per year.

1000 +

Horthern comparbmernt
[IJsselmeer)

100 ¢

CPUE (#ha).

-
Southern comparbmert
[Markermeer) A

1550 2000 2010
Fear

Figure NL.14 Cpue trends in Lake IJsselmeer stock surveys, in number per hectare swept-area,
using the electrified trawl. Note: The northern and southern compartments are separated by a
dyke.

NL.9.2.2 Yellow eel stock surveys in the Main Rivers

Figure NL.5 presents the trends in the Main Rivers survey, for the common trawl and
the hand-held electric dipnet, for the main stream, the shore area, and the oxbow and
other adjacent waters separately. None of these series demonstrates a clear upward or
downward trend.

Starting in 2008, the execution of these surveys has been granted to another consor-
tium. The basic data are not yet available. The report published by that consortium
(Kessel et al., 2008) seems to indicate that the eel stock has declined from 2007 to 2008
by an order of magnitude. This result is so unlikely, that for the time being no update
of the dataseries is presented here.
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Figure NL.15 Trends in cpue in numbers per hectare, for the trawl (top) and electric dipnet (bot-

tom), in the Main River surveys.

NL.9.2.3 Yellow eel stock surveys in coastal waters

The number of eels caught in coastal surveys (Dutch Young Fish Survey) is presented
in Figure NL.6. Until the mid-1980s, considerable catches of eel were observed. Since
that time, a gradual decrease is observed.
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Figure NL.16 Trends in coastal survey cpue. Most of the Wadden Sea belongs to RBD Rhine; East-
ern Scheldt is mixed Scheldt and Meuse; Western Scheldt belongs to RBD Scheldt (with an extra
inflow from Meuse), Coastal area belongs to RBD Rhine.
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A more elaborate statistical analysis of the abundance and length composition of the
eel stock in coastal waters is presented in Dekker (2009b).

Overall, the yellow eel surveys are not representative for the whole River Basin Dis-
tricts or the Country, especially because the smaller water bodies (canals, polders,
regional lakes) are not surveyed; these waters cover nearly 25% of the total water sur-
face, but probably constitute the preferred eel habitat. Lake IJsselmeer is extremely
overexploited; while fisheries in the remainder of the country is less severe, resulting
in larger average sizes being exploited. The Main Rivers Surveys are probably rea-
sonably representative for the rivers. However, Lake IJsselmeer and the Main Rivers
differ substantially, and it is not quite clear how the two should be weighted, and
how the uncovered waters relate.

NL.9.3 Silver eel surveys

There are no routine surveys for silver eel in the Netherlands. Ad hoc estimates based
on tagging and/or transponder experiments are available from:

e Klein Breteler, J., Vriese, T., Borcherding, J., Breukelaar, A., Jorgensen, L.,
Staas, S., de Laak, G., and Ingendahl, D. 2007. Assessment of population
size and migration routes of silver eel in the River Rhine based on a 2-year
combined mark-recapture and telemetry study. ICES Journal of Marine
Science, 64: 1-7.

e Winter, H. V,, Jansen, H. M., and Breukelaar, A. W. 2007. Silver eel mortal-
ity during downstream migration in the River Meuse, from a population
perspective. ICES Journal of Marine Science, 64(7):1444-1449.

A Silver Eel Index is currently being designed and is expected to be implemented in
autumn 2011.

NL.10Catch composition by age and length

NL.10.1 Long-term trends in length compositions

For Lake IJsselmeer, the landings are regularly sampled at the auctions. Results have
indicated extreme overfishing. Because the catch composition did not change much
over the years (see Dekker, 2004b), results have not been reported in detail for the
past years.

In most recent years, length frequency distributions of commercial catches from Lake
IJsselmeer have demonstrated a remarkable shift upwards (Figure NL.17). This shift
is observed consistently in all gears, and in several years in a row. This upward shift
might be the result of the effort reductions in 2005, of the further decline in recruit-
ment since 2000 now progressing into the commercial sizes (corresponding to a sharp
drop in commercial yield now observed), or of increased dependence on eels from
other habitats (outside Lake IJsselmeer and/or hitherto unexploited habitats, such as
dykes), which are less overexploited.
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Figure NL.17 Length frequency of fykenet catches in Lake IJsselmeer, in 2006.

NL.110ther biological sampling

NL.11.1 Length and weight and growth (DCR)

For Lake IJsselmeer, the market sampling described in Section NL.10 comprises
measurements of length, weight, sex, maturity, liver weight, stomach content weight,
parasitism (Anguillicola crassus), and otolith collection; see under NL.H. In addition to
the market sampling, an annual sample of 100 specimens is collected during the au-
tumn stock survey on Lake IJsselmeer; see NL.G.2. This survey sampling conforms to
the protocol for market samples (NL.10). For market and survey samples, otoliths are
collected and stored dry, but no age reading is performed.

For all other areas, no biological sampling of catches has been performed. A pilot
study has been started up in 2009, sampling two restricted areas (province Friesland
53°N 5%45’E, main rivers), which will give insight in the statistical requirements of
further sampling (see Section NL. 14). This programme continued in 2010, and will be
implemented as a country-wide programme in 2011.

NL.11.2 Parasites

The market sampling for Lake IJsselmeer collects information on the percentage of
eels demonstrating Anguillicola infection (Figure NL.18, based on inspection of the
swimbladder by the naked eye). Following the initial break-out in the late 1980s, in-
fection rates have stabilized between 40 and 60%. In recent years, the infection rate is
slightly decreasing. As part of the extended market sampling programme in 2009,
data on Anguillicola infection rates was also collected in two other areas (Friesland
and Rivers). In both areas the infection rate was similar to the levels observed in Lake
IJsselmeer over the past years.
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Figure NL.18 Trend in Anguillicola infections in Lake IJsselmeer eel, Friesland and Rivers (Rhine
and Meuse). Based on visual inspection by the naked eye.

NL.11.3 Contaminants

In the previous Country Report (2009) some overviews were given for PCB contami-
nation levels in eel in the Netherlands see Hoek-van Nieuwenhuizen and Kotterman
(2007) and Hoogenboom et al. (2007). The current eel monitoring has continued in
2009, and the last data have been added to Figure 20.

The situation has not changed over the years; waterways with input from the river
Rhine or Meusse are more heavily polluted than waters without. Sedimentation areas
(historically) of these rivers have the highest PCB concentrations. Of the analysed or-
ganic contaminants, PCBs are considered the most important contaminant, observed
in the highest concentrations.
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NL.11.3.1 Spatial pattern

Figure NL.19 Temporal trend in PCB in eel (from Hoek-van Nieuwenhuizen and Kotterman,
2007).

NL.11.3.2 Temporal trend

The temporal trend differs substantially between sampling locations, but overall a
decline is observed.

Figure NL.20 shows the trend in eels derived from Lake IJsselmeer and several places
in the main rivers.
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Figure NL.20 Temporal trend in PCB in eel (data from IMARES and RIKILT).
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As shown in the Figure NL.20 it is clear that a substantial decrease in PCB concentra-
tions has been achieved, however, the current rate of decline is low or non-existent.
The major reduction has been achieved in the eighties and nineties. Compared with
industrial contaminants like hexachlorobenzene (HCB) and hexachlorbutadiene
(HCBD), both regulated also in the Water Framework Directive (WFD), the extent of
decrease in PCBs is low. HCB and HCBD have declined from levels comparable with
PCB153 around 1980 to levels as low as 10-20 pg/kg fresh weight in the more pol-
luted areas of the Dutch rivers at the year 2000. This is a residual concentration of
only 0.1 %. All these compounds are not being produced any more, but PCBs are
clearly more persistent. This could be due to the higher amount produced, lower
volatility and higher affinity to particles (organic matter). This results in a slower re-
lease to the environment where it can be taken up in the food chain, whereas other
chemicals like HCB are washed out more quickly. In fact, the current PCB levels of
suspended particulate matter (the future sediment) indicate that PCBs levels in eel
will decrease only very slowly in the near future, if any.

NL.11.4 Predators

Predation of eel by cormorants (Phalacrocorax carbo) is much disputed amongst eel
fishers and bird protectionists. The number of cormorant breeding pairs increased
rapidly until the early 1990s, then stabilized (Figure NL.21), remaining stable in re-
cent years. For Lake IJsselmeer, food consumption has been well quantified (van Rijn
and van Eerden, 2001; van Rijn, 2004); eel constitutes a minor fraction here. In other
waters, neither the abundance, nor the food consumption is accurately known, but
predation on eel appears to be a bigger issue here.
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Figure NL.21 Trend in the number of breeding cormorants around Lake IJsselmeer, by breeding
place. The breeding places are ordered from south (bottom) to north (top).

NL.120ther sampling

NL.12.1 Recreational fisheries programme

Recently the EU installed additional regulations, which obliges Member States to es-
timate and report recreational catches of cod, eel, salmon, sea bass, bluefin tuna,
sharks and rays in European waters. To fulfil the requirements of the EU regulations,
the Netherlands has implemented a Recreational Fisheries Programme to estimate the
recreational catches of cod, eel, sharks and rays.

To collect data on fishing participation (e.g. “Have you fished in the past 12
months?”), assessing attitudes or awareness and/or socio-economic and demographic
profiling of recreational fishers, phone or mail recall surveys are straightforward,
easy to administer and relatively cost-effective.
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However, if detailed information on effort (e.g. “How many days have you fished in
the past 12 months?”), catch (e.g. number or size) and/or economic activity is re-
quired, recall surveys are of limited applicability due to the impacts of recall bias,
non-response bias, digit preference and/or prestige bias (Pollock et al., 1994; Lyle et al.,
2002; Henry and Lyle, 2003; Baharthah, 2006).

The survey comprises of two components following Lyle et al. (2002) and Henry and
Lyle (2003):

1) Screening Survey: identify fishing households, profile fishing households,
select participants for a follow-up; and

2) Diary Survey: monitoring fishing (and economic) activity through regular
contact (monthly) by survey interviewers.

Furthermore, an ‘on-site’ sampling programme has been implemented to provide
additional independent data on catch, size and species composition of recreational
fishers along the coast, charter boats and private boats.

In principle the programme will cover all types of recreational fishery in the Nether-
lands and the information described below will become available for all species
caught in recreational fisheries in fresh and marine waters. For eel, also information
will become available on the ration caught in marine and freshwater. Screening Sur-
veys (2009, 2011, etc) and 12 month Diary Surveys (2010, 2012, etc) are planned every
other year. In 2011, priority will be given to the estimation of recreational catches of
North Sea cod. In principle, new estimates of cod, eel and shark catches will be avail-
able in 2011, 2013 etc.

Screening survey

The demographics of the frame population (56 730 households) is selected and main-
tained by one of the largest commercial marketing companies in the Netherlands
(TNS-NIPO) to ensure its frame population does not deviate from the demographics
of the whole Dutch population as determined by the Central Bureau of Statistics. The
Screening Survey was offered ‘blind’ to the 56 730 households towards the end of
December 2009. Every month the commercial marketing company (TNS-NIPO) sends
a questionnaire about a range of divers’ topics (social, politics, products) to the
households in its database. The households do not know what the topics are when
they start filling in the online questionnaire and they are not allowed to skip topics or
pick and choose topics. The general (including questions on recreational fisheries)
online survey of TNS-NIPO in December 2009 was completed by 45 518 households
(109 264 people). Preliminary results of the 2009 Screening Survey demonstrated that
around 1.7 million people (predominantly males older than 15 years) participated in
recreational fishing (Figure NL.22). The number of recreational fishers has remained
relatively stable since the mid-1990s.

Diary survey

During the Screening Survey, people were not only asked if they had participated in
freshwater and/or marine recreational fisheries and if they wanted to participate in a
12 month Diary Survey but also to indicate roughly how often they had fished in the
past 12 months to determine the level of fishing ‘avidity’ (1-5, 5-10, 10-25, 25-50, >50
annual fishing trips). As expected the level of avidity was higher among the people
that indicated to be willing to participate in the 12 month Diary Survey compared
with the avidity of all the people in the screening survey. To avoid this type of bias
(overestimation of the catch because the participants of the Diary Survey are more
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fanatic than the average recreational fisher), the demographics (including avidity) of
the 2000 people selected for the Diary Survey was similar to the demographics of the
recreational fishers as determined during the Screening Survey. Participants of the
Diary Survey were asked to maintain to carefully maintain a logbook. Since March
2010 the 2000 participants are approached on a monthly base by staff of TNS-NIPO
and requested to transfer the data recorded in their logbooks to online question-
naires. Participants of the Diary Survey record per fishing trip detailed information
on the fishing location, gear, catches (species, size), ratio kept-retained, reason re-
leased, motivation and satisfaction and expenditure. Preliminary results of the Diary
Survey demonstrate that a small percentage of eel are caught (and released) by rec-
reational fishers in both inland and marine waters (Figure NL.23).
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Figure NL.22 Number of recreational fishers in inland (a) and marine (b) waters since the 1990s

and (c) the distribution of recreational fishers that fish only in inland waters, only in marine wa-

ters or fish in both types of water for each of the major demographic groups.
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Figure NL.23 Species composition of the recreational fisheries in inland waters (a) and marine

waters (b) based on preliminary results of the diary survey of 2000 fishers.
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Figure NL.24 The two types of light traps used during the pilot studies in 2009 (left) and 2010 (left
and right) to collect glass eel.

Glass eel recruitment has been monitored at Den Oever since 1938 using a liftnet. Due
to the dramatic decline of glass eel recruitment, the annual liftnet glass eel monitoring
programme is in serious trouble (Dekker, 2004c). Cost of the current labour-intensive
liftnet programme are high and the drastic decline of the glass ell catches have seri-
ous negative consequences for the statistical reliability of the collected data and for
the motivation of the participating field staff. Dekker (2004) concluded that the de-
velopment of a new, reliable and cost-effective method to monitor the annual glass
eel recruitment was of utmost importance for the management of the depleted eel
stocks.

Leijzer et al. (2009) tested several methods to monitor glass eel and their results indi-
cated that light traps could provide a good alternative for liftnets in the glass eel re-
cruitment programme. The light trap (Figure NL.24 left) developed by Leijzer et al.
(2009) was cheap, easy to handle by one person and the catches demonstrated similar
temporal patterns as the liftnets. Leijzer ef al. (2009) concluded, however, that before
light traps could be deployed in the field to replace the liftnet, the new method re-
quired further fine tuning (size and shape, light intensity, optimal position in the wa-
ter column).

In 2009 glass eel recruitment patterns were similar at Den Oever were similar be-
tween the two methods (Figure NL.25b), however, in 2010 the light traps appeared to
have failed completely to pick up some of the earlier peaks in glass recruitment in
April 2010 (Figure NL.25a). In order to determine the usefulness of light traps to de-
liver reliable data on absolute numbers of glass eel several retention experiments
were conducted. Both types of light traps were filled with 15-20 glass eels and after
48 hours the number of remaining glass eels was determined. Unfortunately the abil-
ity of both types of light traps to retain glass eels was low (Figure NL.25c). This un-
expected result makes light traps less attractive and suitable to replace the liftnets at
several of the locations in the glass eel monitoring programme.

A second problem with the traditional liftnet programme was the increase in the per-
centage of zero catches (<5% 1960-1980 to 30-40% in recent years) and its negative
effect on the reliability of the data. Again, the type of light traps used in these trials
will not improve this issue of increasing percentage of zero-catches at low glass eel
densities. In 2009 and 2010 the percentage of zero-catches of light traps were even
higher at 80 to 90%.
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The result of the pilot studies with the two types of light traps clearly demonstrate
that these types light traps could, at most, be used to determine relative seasonal pat-
terns in recruitment of glass eel but are no improvement on the current liftnet pro-

gramme.
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Figure NL.25 Comparison of seasonal changes in glass eel recruitment observed with liftnets and
light traps in 2010 (a) and 2009 (b). Retention of glass eels in both types of light traps in 2010 (c).
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NL.13Stock assessment

NL.13.1 Local stock assessment

The basic results of the monitoring programmes in Lake IJsselmeer and the main riv-
ers, the landings statistics and age-length sampling of the catch in Lake IJsselmeer are
reported to the Ministry of Fisheries in annual status reports; salient details are pub-
lished in the fishing press.

Dekker (1996, 2000c) developed a VPA-type assessment model for the eel fisheries on
Lake IJsselmeer. This model has been applied to data from Lough Derg (Ireland) in
the context of FP6-project 022488 SLIME (Dekker et al., 2006).

Growth in eel demonstrates considerable inter-individual variation; individual year
classes overlap almost completely in length. Additionally, fisheries, predation mortal-
ity (cormorants) and silvering are length-, rather than age-specific. The traditional
age-structure of the VPA was therefore replaced by a length-structuring; a length—
length transition matrix then replaces the conventional ageing process. Unfortu-
nately, the retrospective application of this deterministic model yielded numerically
unstable results (small glitches in the data causing huge shifts in outcome). Dekker
(2004a) replaced the deterministic model by a statistical analysis, and included land-
ings and catch-composition data as well as stock survey data. Although this cleared
the numerical instability problem, results no longer match the status of the stock in
individual years precisely, but reflect the overall trend over the years.

Initial assessment of the status of Lake IJsselmeer eel fishery indicated extremely se-
vere overexploitation (F= 1.0; Dekker , 1996; 2004a). A 50% reduction in the nominal
fishing effort in 1989 resulted in an effective drop in fishing mortality of only 25%.
Although assessments were still available, further effort reductions in the 1990s have
only loosely been related to monitoring and catch sampling results. In the mid-1990s,
the quality of the landing statistics deteriorated, following the transfer of the registra-
tion from the Ministry of Fisheries to the Fish Board. Subsequently, the annual as-
sessments have been discontinued. The latest formal management advice dates back
to 2000 (an 80% reduction in fishing effort is required to obtain the maximal sustain-
able yield). Current fishing effort is in the order of 50% of that in 2000, and thus still
well above the level of maximum sustainable yield. However, Dekker ef al. (2008) in-
dicated that the fishing level Fmax establishing the maximum sustainable yield MSY is
above the level at which the eel stock can be expected to recover (that is: Fmax still es-
tablishes recruitment overfishing): only a further reduction in effort will be in accor-
dance with the EU Eel Regulation. A preliminary estimate of the maximum
acceptable effort (reducing F to 0.08) would be a further reduction of fishing gear by
75% of recent effort (since 2006), resulting in 400 fykes, 1600 summer fykes and 1850
eel boxes, or another combination with the same effect.

NL.13.2 International stock assessment

NL.13.2.1 Habitat

An overview of habitats available is presented by Dekker et al. (2008), based on the
information in Tien and Dekker (2004, 2005), complemented with data from various
sources. The summarizing table is reproduced here in Table NL.k.
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Table NL.k Overview of available water surface in the Netherlands, in hectares.

Province Ditches T Canals T| Lakes % Rivers Coastal waters

sum
Friesland 5,345 7,057 9,454 - 21,856
Groningen 2,003 2,040 6,905 3,843 14,791
Drenthe 657 503 - - 1,160
Overijssel 1,516 1,985 1,872 - 5,372
Gelderland 831 733 - - 1,564
Hevoland 3,115 4,959 - - 8,074
Utrecht 1,699 2,349 2,699 - 6,747
Noord-Holland 5,227 7,938 1,243 - 14,408
ZuidHolland 4,843 6,935 7,454 - 19,232
Zeeland 2,421 2,873 17,871 95,745 118,909
Noord-Brabant 1,247 1,241 - - 2,488
Limburg - - - - -
Larger water bodies
Randmeer 16,110 - 16,110
lisselmeer/ Markermeer 169,150 - 169,150
Riin & Maas 18,067 - 18,067
kleinere rivieren 2,800 - 2,800
Waddenzee, incl Eems - 259,214 259,214
Zeeuwse Delta 17,871 95,745 113,616
sum 28,905 38,610 " 232,758 20,867 358,802 679,942

T For ditches and canals, only the areas less than 1 m above sea level have been considered.

I Feshwater areas in the southhwestern delta have been included under Lakes, the saline waters under Coastal Waters.

NL.13.2.2 Silver eel production

The IJsselmeer eel stock constitutes approx. 30% of the total stock in the Netherlands
(see Table NL.a), and is well documented. For the rest of the country, information is
scarce or lacking. Consequently, estimates of silver eel production can only be given
for Lake IJsselmeer. According to Dekker et al. (2008), historical landings were in the
order of 3000 t, 10% of which was made up of silver eel. Based on the assessment of
Dekker (1996, 2000c) of the stock in the early 1990s, assuming a linear relationship
between recruitment and production, the historic potential production is estimated at
approx. 7700 t, 10% of which is made up of males. This historical extrapolation is in
reasonable agreement with the historical landings. The actual escapement in the early
1990s was estimated by Dekker (1996, 2000c) to be approx 11 t; current escapement
will be somewhat lower, because of declining recruitment; indeed, landings declined
in parallel with recruitment. Recent information on silver eel landings is unreliable,
due to misclassifications of life stages and/or the trading of eel from other areas at
[Jsselmeer auctions. According to these statistics, approx. 50% of the current landings
(120-130 t) are made up of silver eel.

For the remainder of the country, Klein Breteler (2008) provided an estimate of poten-
tial production, based on historical landings per ha of 4 (coastal waters) to 25 (rivers)
kg/ha, a minimum production of 10 000-15 000 t is derived.
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NL.31.2.2.1 Historical production (Bo = 13 000 t)

Table NL.I Overview of the different estimations of Bpristine, Biim, Beurrent and Buest for eel in Lake
IJsselmeer and the Netherlands.

Lake lJsselmeer Netherlands
Bprisﬁne Biim Beurrent Bbest Bprisﬁne Biim Beurrent Bbest
770  Dekker, min. Dekker et al.,
t 2000 1455  2008b (Table
t NL.n)
7700t 3080 11t Dekker 10 000- 4000-6000 200t Klein Breteler,
t (1990) etal, 15000t t 2008
2008a
221t Combinatie van
Beroepsvissers,
2008
2600-8100 Eijsackers et al.,
t 2009
“probably
lower”
2600-8100 Nederlandse
t Aalbeheerplan
“probably Juli 2009
lower”
13000t 5200t ICES 2009

LI'HM‘: merlly X4

Wpnvming Petertinl Ratle, 4

Figure NL.26 Modified Precautionary Diagram for Lake IJsselmeer and the Netherlands (data

from Table NL.1).
NL.13.2.2.2 Current production (Bvess = 1455 t)
NL.13.2.2.3 Current escapement (Bpostzoo9 = 340 t)

Bpost/2009 is 200 t plus the estimated increase in escapement due to the closed season
(target 50% reduction in fishing mortality), therefore Bpost(2009) = 200 t + 50% 280 t
silver eel catches (Table NL.n) =340 t.
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NL.13.2.2.4 Production values

Combining the information on production from Table NL.a with the data on water
surfaces from Table NL.k, estimates of productivity result in Table NL.m.

Table NL.m Production values by water type. Data derived from Dekker et al. (2008).

lJsselmeer/

Markermeer Rivers Coastal waters|  Other waters Total
Number of fishing companies 73 28 48 ca. 100 249
Surface area, ha 169,150 20,867 354,959 134,966 679,942
Landings, tons 280 150 115 375 920
Surface area per company, ha 2,317 745 7,395 i 1,350 2,731
Landings per company, kg 3,836 5,357 2,396 i 3,750 3,695
Landings per surface area, kg/ ha 1.66 7.19 0.32 2.78 1.35

NL.713.2.2.5 Impacts

Vriese et al. (2007) and Dekker et al. (2008) estimated quantities of eel impacted by
anthropogenic impacts, from which the summary in Table NL.n is compiled. In the
majority of cases, the relative impact on the stock is unknown. For Lake IJsselmeer
fishery, current fishing mortality F~ 0.33 per annum (Dekker et al., 2008). For hydro-
power generation in the main rivers, the impact on the silver eel is estimated at #1
16-34% per run. For all other factors and other areas, the relative impact is unknown,
and consequently, the interaction and overlap between different mortality sources
cannot be assessed.

Table NL.n Estimated quantities of eel, by anthropogenic impact. Data from Vriese et al. (2007)
and Dekker et al. (2008).

Impact Yellow eel Silver eel Yellow & Silver
Cormorants 50 0 50
Barriers ? ? ?
Pumping stations 50 40 90
Parasites ? ? ?
Pollution ? ? ?
Inland fishery 640 280 920
Marine fisheries 20 0 20
Sports fishing 200 0 200
Hydropower 4 15 19
Total (min. est.) 970 335 1305
NL.13.2.2.6 Stocking requirements <20 cm

The Dutch EMP mentions a budget of 300 k€, but additional budget may become
available from private sources. It is unclear what quantities of eel will be purchasable
for this budget, while a turbulent price development is expected, because of the im-
plementation of CITES restrictions and the impact of restocking programmes on the
glass eel market.
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NL.13.2.2.7 Data quality issues

Nothing to report.

NL.14Sampling intensity and precision

Dekker (2008) gave an overview of analyses of sampling intensity and precision of
sampling programmes based on historical (up to present) data, repeated below. In
2009, a statistical pilot study is being conducted for sampling commercial catches out-
side Lake IJsselmeer. To this end, samples of 100-200 eels are taken from the catch of
some ten fishers each month in the province of Friesland (53°N 5%45E); a parallel
programme was started up in 2010 in the main rivers.

NL.14.1 Recruitment surveys

The glass eel survey at Den Oever collects between 200 and 500 hauls per year. The
statistical properties of these data have been analysed by Dekker (1998, 2004c), in-
cluding the relation to environmental influences and sampling conditions. Above all,
the relation between precision and (expected) mean catch determines the overall pre-
cision of the individual observations. Additionally, the number of observations per
year is amongst others determined by the average catch: after several weeks without
any glass eel, the motivation to continue sampling obviously declines, and the sam-
pling programme is then closed. A lower precision of individual observations in
combination with a smaller number of observations per year, results in a drastically
expanded confidence limits of the annual mean.

(Since 2004, the sampling is no longer done by sluice personnel while on duty, but by
people specifically hired for the job. They replaced the two-hourly sampling by
hourly sampling, but did not extend the sampling season).
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Coefficlent of Variation CV. per haul (%

Figure NL.27 Relation between the statistically expected catch (horizontal) and the coefficient of
variation (vertical) for the glass eel sampling at Den Oever. The dots represent the individual
observations (one haul at a specific hour at a specific day), the line the functional relationship
between residual and expectation (Vare mean 2+mean). Because the number of glass eels caught
is an integer number (0, 1, 2, etc), observations with 1% or 2 % glass eels are lacking. Consequently,
all observations of exactly 1 glass eel form a conspicuous V-shaped line (hitting the x-axis at 1),
and all observations of exactly 2 glass eels too (hitting the x-axis at 2), etc. with no observations in
between. The zero observations are on the horizontal line at CV=100%.
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Figure NL.28 Time-series of the recruitment-series in Den Oever, presenting the index and confi-
dence intervals (+ 1 SD).

NL.14.2 Yellow eel surveys

The precision of the yellow eel surveys in Lake IJsselmeer has been analysed by Dek-
ker (1998). The same data contributed to the comprehensive analysis of historical
data by Dekker (2004a).

The precision of the yellow eel surveys in the main rivers has been analysed by Win-
ter et al. (2006).
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NL.14.3 Length composition from market sampling: Lake IJsselmeer

The spatial and temporal variation in market sampling of length compositions has
been described by Dekker (2005) before, leading to the following results:

NL.14.3.1 Spatial variation

The spatial variation in mean length of fykenet catches was analysed by Dekker
(2000a). For Lake IJsselmeer, the mean length varied irrespective of the distance be-
tween samples, while for other inland waters, the variation increased considerably
from a distance of 10 km upwards (Figure NL.29).

40

30

t | [0 ;
= '
1 10

Distance between stations (km)

Figure NL.29 Variogram of mean length of yellow eel in fykenets, outside Lake IJsselmeer (Dek-
ker, 2000a). The vertical axis shows the difference in mean length between two samples, the hori-

zontal axis the spatial distance between the two samples.

o Dirahmwer

Badptis iules fagsange s .

Figure NL.30 Relative change in size composition of eel landings. Positive values indicate a shift
towards larger size classes. In Lake IJsselmeer, effort reductions and the recruitment failure in the
1980s initially shifted the length composition gradually to higher values. When the low recruit-
ment had progressed into even the largest size classes, the mean size restored to normal values.
Elsewhere, the data showed less variability. Presumably, sampling ceased before the 1980s re-
cruitment failure had progressed into the exploited length classes.

NL.14.3.2 Temporal variation

The temporal variation in length composition of Lake IJsselmeer eel catches was ana-
lysed by Dekker (2000c) in a VPA-type deterministic model, and in combination with
survey data by Dekker (2004a) in a statistical model. However, the statistical proper-
ties of the sampling protocol were not highlighted.

Re-analyses of the length compositions of market samples from Lake IJsselmeer (Ta-
ble NL.o), using the multinomial model of Dekker (2004a) indicates that 40% of the
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explained variance is accounted for by gear type and market selections, while the re-
maining 60% is related to temporal variation. The unexplained variance, however, is
much larger, as usual. The temporal variation is largely due to year-to-year differ-
ences in length composition (Table NL.o, Figure NL.30). From 1975 until 1987, a
gradual shift towards larger sizes was observed; between 1987 and 1989, a rapid de-
crease occurred (Figure NL.30).

The quarterly and monthly variation in length composition is much smaller than the
interannual variation, and very inconsistent over the years (interactions year*quarter
and year*month exceed the main effects quarter and month).

Table NL.o Temporal resolution of market samples. Analysis of variance (type 1) in the length
composition of market samples of legal sized eels from Lake IJsselmeer. Data since 1975; 1811
samples; 19657 eels. See Dekker (2004a) for details on the data and statistical model.

source deviance d.f. MS F p

gears 4200 5 840.08 632.31 <.0001
market selection 2020 2 1010.02 760.23 <.0001
Vmesh 5 1 4.57 3.44 0.0637
year 6310 25 252.40 189.97 <.0001
quarter 32 3 10.81 8.14 <.0001
month 160 6 26.74 20.12 <.0001
year*quarter 1064 49 21.71 16.34 <.0001
year*month 1243 88 14.13 10.63 <.0001
explained 15035 179 83.99 63.22 <.0001
residual 25877 19477 1.33

total 40912 19 656 2.08

NL.14.3.3 Comparison of spatial and temporal variation

The variogram of Figure NL.29 (Dekker, 2000a) is based on sample mean lengths,
grouped by decade. Re-analysing the same data, using the multinomial model of
Dekker (2004a) allows a comparison of temporal and spatial variation. Figure NL.29
indicates that spatial processes apply at a spatial scale in the order of 10 km. Group-
ing the data in 10*10 km grid cells, and dropping the decadal grouping, results in a
moderately sized model (Table NL.p). The spatial variation in length composition of
the catches exceeds the temporal variation by more than a factor 20. However, this
dataset was not designed for comparison of spatial and temporal variation; conse-
quently, the co-linearity is relatively large. The interaction between year and spatial
grid, however, is relatively small, indicating that the time-trend was largely shared
by all areas.
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Table NL.p Comparison of temporal and spatial variation in market samples. Analysis of variance

(type 3) in the length composition of market samples of legal sized eels, from areas outside Lake
IJsselmeer. Data since 1975; 330 samples; 9871 eels. See Dekker (2000a) for details on the data, and

Dekker (2004a) for details on the statistical model.

source deviance d.f. MS

10*10 km grid 3876 27 143.55 106.37 <.0001
year 174 14 12.44 9.22 <.0001
colinearity 1738

grid*year 645 28 23.03 17.88 <.0001
explained 5789 43 134.62 99.75 <.0001
residual 13 262 9827 1.35

total 19 051 9870 1.93

NL.14.3.4 Precision of estimates

The analyses of variance presented in Table NL.o and Table NL.p are based on all
historically available information. Therefore, these analyses are not fully representa-
tive for data collection under the Data Collection Regulation. However, the results do
give an indication of the precision achieved (Figure NL.31). This indicates that the
relative abundance of length classes can be estimated with a precision of slightly less
than 10% for Lake IJsselmeer, respectively slightly less than 15% elsewhere. However,
the consequence of this acquired precision on the assessment of the status of the stock

and fisheries is not clear yet.
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Figure NL.31 Average length composition of fykenet catches, with confidence intervals (+1 std),

for Lake IJsselmeer and Elsewhere, based on the entire historical datasets. The presented length

distributions conform to the situation in 1990.

Summarising the above findings:

1) the length composition of catches varies considerably between gears and

market selections;

2) spatial variation at a 10 km scale plays a dominant role, but not in Lake

Ijsselmeer;

3) year-to-year variation is considerable, including gradual trends and sud-

den transitions;
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4) within-year variation is small and inconsistent over the years;
5) spatial differentiation in time-trends appears to be weak; and

6) about 2/ of the total variance remains unexplained.

NL.14.4 An evaluation of the strategy of the Dutch market sampling pro-
gramme for eel

The Netherlands are required, as described in the Data Collection Framework (DCF)
directive of the European Union, to monitor the catches and effort of eel fishers, as
well as perform biological market sampling in order to estimate the biological com-
position of the catches, most notably the length—frequency composition. The DCF
requires that sampling programmes are set up in such a way that length-frequency
distributions (LFs) can be estimated with a particular precision level. In order to de-
termine the precision with which LFs can be estimated a pilot project was set up in
2009 in the Netherlands, to determine the sampling intensity. In two areas, Friesland
and the Rivierengebied, monthly samples of unsorted landings on a number of loca-
tions were taken.

NL.14.4.1 Estimation of precision levels of length frequency distributions

In order to be able to estimate the CV of the LFs, several choices have to be made. The
most important choice is the level of detail that is required, in terms of the width of
the length class intervals. The LFs will become increasingly smooth (and thus The
CVs decrease) for increasing widths of length intervals. This has not been defined in
the DCF. We have chosen a length class width interval of two centimetres, given that
it is possible that such detailed information is necessary in order to parameterize
stock assessment models which include growth. Furthermore, in order to compute
the CVs of the whole catch, it is necessary to have an overview of the sampling frame:
the combinations of months by locations with eel catches. This sampling frame will
however not be available until later in 2010. The statistical methodology which was
used to estimate the CVs is given in Appendix A.

A graphical representation of the LFs and the uncertainty surrounding these is given
in Figure NL.32 and Figure NL33. The estimated CVs of the LFs for various widths of
length class intervals are given in Table NL.q. For Friesland, and widths of length
classes of two centimetres, the estimated CV is 9.3%, which is high enough to comply
with the demands of the DCF (the DCF requires a maximum of 12.5%). However, for
the Rivierengebied, the estimated precision falls just short with 13.5%. However,
given that a greater number of months are planned to be included in the sampling
programme next year, the expectation is that the precision levels will be sufficient
next year.
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Table NL.q Estimated coefficients of variation of the length—frequency distributions , for three
widths of length intervals (1, 2 and 3 centimetres). For the areas of Friesland and the Rivierenge-
bied. The length—frequency distributions become increasingly smooth (and thus The CVs de-
crease) for increasing widths of length intervals.

Length class Friesland Rivierengebied
1 cm 10.9% 17.3%
2 cm 9.3% 13.5%
3 cm 8.3% 12.6%
NL.14.4.2 A simulation study for the evaluation of the sampling strategy

Using the data collected during the pilot study, a simulation study was done to
evaluate expected precision levels for various sampling strategies. The sampling
strategies varied in the numbers of locations that were included in the survey, as well
as the number of eels per sample at each location visit. The simulation study was
done by using the length data of eels of the pilot study, and sampling location by
month combinations at random with replacement. The sample sizes at each location
by month combination were varied from 100 to 200 eels per sample. The results are
given in Table NL.r, and indicate that precision increases rapidly with increasing
numbers of locations. Instead, precision levels depend to a lesser extent upon the
numbers of eels per sample at each location visit. This conclusion is strengthened by a
closer investigation of the sources of variation of the data which revealed that month
and location effects are important (van Keeken et al., 2009). Thus, our recommenda-
tion for the sampling programme is to keep the same numbers of locations, or reduce
this only slightly, whereas the numbers of eels sampled per location can be halved.
This is in line with sampling theory, in which a rule of thumb is that increasing the
number of primary sampling units (locations by month visits in this example) will
have a larger effect on precision than increasing the number of secondary sampling
units (numbers of eels per sample).

Table NL.r The results of the simulation study to evaluate expected precision levels for various
combinations of sample sizes of primary (location by month visits) and secondary (numbers of
eels per sample at each location visit) sampling units. Given are CVs of the length-frequency

distributions.
No. locations

No. eels 5 6 7 8 9 10
100 16.1 14.8 13.7 129 12.2 11.5
125 15.3 14.0 13.0 12.3 11.5 10.9
150 14.7 13.6 12.5 11.8 11.1 10.6
175 14.5 13.3 12.3 11.6 10.9 10.3
200 13.4 12.3 11.4 10.7 10.1 9.6

NL.14.4.3 Statistical methodology which was used for estimating the precision levels

The target population is the total catches in the area of interest, whilst the sampling
frame is defined as combinations of access points by access times. Access points in
this context are eel fishery locations, whilst access times are periods during which eel
catches are kept in order for a sample of sufficient size to be taken (usually a few
days). The sampling strategy was to take a clustered (multistage) sample, where
combinations of access points and times were spaced systematically throughout the
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fishing season. Then, at each period at each location, a cluster of (if possible) 200 eels
were sampled. Here, we use the well-known result from statistical practice that the
between-cluster variance estimator is an unbiased estimator of the variance of a linear
statistic such as the estimator of the population mean (Cochran, 1977; Williams, 2000;
Woodruff, 1971; Pennington, 2002).

Let j be an indicator for the length-class, and i an indicator for location. Then:

provides an estimate of the standard error of the mean proportion of length class j.

Then, let set A denote the length classes which together constitute the 90% Highest
Density Interval of the mean length—frequency, and N, the number of length classes
in set A. Then the average coefficient of variation in the 90% HDI is given by:

ovolya
NA cA pj

Example given, for length intervals of one centimetre:
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NL.15Standardisation and harmonization of methodology

NL.15.1 Survey techniques

Glass eel monitoring

Gear Location Frequency Time Period
liftnet Den Oever daily 5hauls every 2 hours ~ ~March—
(1x1 m; mesh 1x1 between 22:00-5:00 May
mm)

10 other locations along the =~ weekly 2 hauls at night-time

coast




248 |

EIFAC/ICES WGEEL Report 2010

Passive monitoring programme. main rivers and Lake [/sselmeer

Gear Location Frequency Period

Summer fykes (4) 34 locations in main rivers, estuaries and continuous  ~May—
(stretched mesh 18-20 lakes September
mm)

Fykes (4)
(stretched mesh 18-20
mm)

Active monitoring programme.: main rivers

Gear Location Frequency Period
bottom trawl ~50 locations in main rivers 10 min trawl, ~1000 ~May-
(channel; 3 m beam; m transect September
15 mm stretched

mesh)

Electrofishing (shore 20 min, 600 m

area) transect

Active monitoring programme. Lake [/sselmeer

Gear Location Frequency Period
Electrotrawl (open 20 locations in Lake IJsselmeer, 10 2 hauls per location,  October—
water; 3 m beam; 2 locations in Lake Markermeer, 10 min trawl, ~1000 November
mm bar mesh) m transect

Electrofishing 7 locations in Lake IJsselmeer, 7 locations ~ 2-3 sites per habitat ~ August—
(shore area) in Lake Markermeer, 1-3 habitats per per location September

Beach seine (shore location (sand, vegetation, rock)

area; 18 mm
stretched mesh;

length 20 m)
NL.15.2 Sampling commercial catches
No. eels for Biology
Length- Sampling Locations (sex, life stage,
Area frequency frequency parasites) Period
Friesland 150-200 eels monthly 10 2 eels per 10 cm April-
per sample size class August
Main Rivers 150200 eels monthly 8 2 eels per 10 cm April-
per sample size class August
Lake 1200 (total per ~ May-June 1 (samples 350 April-
IJsselmeer year) August— collected for August
September each fishing
gear: summer
fyke, fyke,
eelbox, longline)
Lake 800 (total per May-June 1 (samples 250 April-
Markermeer  year) August- collected for August

September each fishing
gear: summer

fyke, fyke,
eelbox, longline)
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NL.15.3 Sampling

Nothing to report in this section.

NL.15.4 Age analysis

At present no age analysis is being conducted.

NL.15.5 Life stages

Life stages (yellow, silvering, silver) are visually determined based on colouration of
body and fins and eye diameter. Criteria for life stages are at present not formally
described.

NL.15.6 Sex determination

Sex is determined by macroscopic examination of the gonads.

NL.160Overview, conclusions and recommendations

The availability of data on eel stock and fisheries presented in this report is summa-
rized in Table NL.s. Overall, the larger, State owned waters are reasonably docu-
mented, but the smaller regional waters are not yet. Within the framework of the
implementation of the national EMP, various extensions are being developed.

Table NL.s Overview of the data collection by area, described in this report. + = present, - = ab-

sent, +/- = incompletely present, (+) = present, but inadequate, =under development.

Zeeland,
waters:
open Smaller inland waters
Main close (lakes, polders, small
Area Item Waddensea |Jsselmeer Rivers d rivers)
C capacity + +/- ! + - !
D effort + -l -l + - -1
E catch + + + + -1 +
F cpue - *) *) - - ¥
G surveys + + + + - -l
H age/length - + ! - - !
I'sex, growth - +/-! ! - - !
J other
sampling
K assessment - (+) ! - - !
L precision + !
M
methodology

In conclusion: this report provides an update of all dataseries regarding the eel stock
in the Netherlands. Almost all dataseries demonstrate a further decline of the stock
and fishery; anthropogenic impacts are high, or undocumented. In 2010 the highly
important catch registration for inland fishers was introduced by the Ministry of Ag-
riculture, Nature and Food Quality. In 2011 a range of new eel projects will be im-
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plemented including a Silver Eel Index, Red Eel Model, eel ageing and nationwide
catch sampling programme.
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Reporting Period: This report was completed in September 2010, and contains data
up to 2009 and some provisional data for 2010.

BE.2 Introduction

This report is written in preparation of the EIFAC/ICES Working Group on Eel meet-
ing at Hamburg (8-14 September 2010). Extensive information on the eel stock and
fishery in Belgium has been presented in the previous Belgian country reports (i.e.
Belpaire et al., 2006; 2007; 2008 and 2009) and in the Belgian Eel Management Plan
(EMP). This report should thus be read in conjunction with those documents.

In response to the Council Regulation CE 1100/2007, Belgium has provided a single
Eel Management Plan (EMP), encompassing the two major river basin districts (RBD)
present on its territory: the Scheldt and the Meuse RBD.
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Four international RBDs are partly lying on Belgian territory: the Scheldt
(Schelde/Escaut), the Meuse (Maas/Meuse), the Rhine (Rijn/Rhin) and the Seine. For
description of the river basins in Belgium see the 2006 Country Report (Belpaire et al.,
2006).

Given the fact that the Belgian territory is mostly covered by two internationals
RBDs, namely the Scheldt and Meuse, the Belgian Eel Management Plan was pre-
pared jointly by the three Regional entities, each respectively providing the overview,
data and measures focusing on its larger RBDs. The Belgian EMP thus focuses on the
Flemish, Brussels and Walloon portions of the Schelde/Escaut RBD, and the Walloon
and Flemish portions of the Meuse/Maas RBD.

The Belgian EMP has been approved by the European Commission on January 5th,
2010.

The three Belgian authorities (Flanders, Wallonia or Brussels Regions) will be respon-
sible for the implementation and evaluation of the proposed EMP measures on their
respective territory.

In the next months and years, all eel-related measures proposed in the Belgian EMP
will be fine tuned according to the existing WFD management plans and imple-
mented in such manner by the responsible Regional authorities.

The Belgian EMP focuses on:
For the Flemish region

e the ban of fyke fishing on the lower Scheldt;

e making up an inventory of the bottle necks for upstream eel migration
(priority and timing for solving migration barriers);

e for downward migration: update inventory of draining pumps and fixing
priorities for sanitation;

controlling poaching;

e achieving WED goals for water quality.
For the Walloon region

e avoiding mortality at hydropower stations;

e sanitation of migration barriers on main waterways (especially in the
Meuse catchment).

In the coming years, Belgium will pursue with its neighbouring countries the devel-
opment and implementation of cross boundary eel management plans. These coordi-
nation activities will take place within the International Scheldt Commission (ISC)
and the International Meuse Commission (IMC).

Time-series data

BE.3.1 Recruitment-series and associated effort
BE.3.1.1 Glass eel

BE.3.1.1.1 Commercial

There is no commercial glass eel fisheries.
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BE.3.1.1.2 Recreational

There is no recreational glass eel fisheries.

BE.3.1.1.3 Fishery independent

Glass eel recruitment at Nieuwpoort at the mouth of River Yser (Yser basin)

In Belgium, both commercial and recreational glass eel fisheries are forbidden by law.
Fisheries on glass eel is carried out by the Flemish government. Former years, when
recruitment was high, glass eels were used exclusively for restocking in inland waters
in Flanders. Nowadays, the glass eel caught during this monitoring are returned to
the river.

Long-term time-series on glass eel recruitment are available for the Nieuwpoort sta-
tion at the mouth of the river Yser. Recently new initiatives have been started to
monitor glass eel recruitment in the Scheldt basin (see below).

For extensive description of the glass eel fisheries on the river Yser see Belpaire (2002,
2006).

Figure 1 and Table 1 give the time-series of the total annual catches of the dipnet fish-
eries in the Nieuwpoort ship lock and give the maximum day catch per season. Since
the last report the figure has been updated with data for 2010.

Fishing effort in 2006 was half of normal, with 130 dipnet hauls during only 13 fish-
ing nights between March 3rd, and June 6th. Catches of the year 2006 were extremely
low and close to zero. In fact only 65 g (or 265 individuals) were caught. Maximum
day catch was 14 g. These catches are the lowest record since the start of the monitor-
ing (1964).

In 2007 fishing effort was again normal, with 262 dipnet hauls during 18 fishing
nights between February 22nd, and May 28th. Catches were relatively good (com-
pared with former years 2001-2006) and amounted 2214 g (or 6466 individuals).
Maximum day catch was 485 g. However this 2007 catch represents only 0.4% of the
mean catch in the period 1966-1979 (mean = 511 kg per annum, min. 252-max. 946

kg).

In 2008 fishing effort was normal with 240 dipnet hauls over 17 fishing nights. Fish-
ing was carried out between February 16th and May 2nd. Total captured biomass of
glass eel amounted 964.5 g (or 3129 individuals), which represents 50% of the catches
of 2007. Maximum day catch was 262 g.

In 2009 fishing effort was normal with 260 dipnet hauls over 20 fishing nights. The
fishing was carried out between and February 20th and May 6th. Total captured bio-
mass of glass eel amounted 969 g (or 2534 individuals), which is similar to the catches
of 2008). Maximum day catch was 274 g.

In 2010 fishing effort was normal with 265 dipnet hauls over 19 fishing nights. The
fishing was carried out between and February 26th and May 26th. Total captured
biomass of glass eel amounted 318 g (or 840 individuals). Maximum day catch was
100 g. Both total captured biomass, and maximal day catch is about at one third of the
quantities recorded in 2008 and 2009. Hence, glass eel recruitment at the Yser in 2010
was at very low level. The 2010 catch represents only 0.06% of the mean catch in the
period 1966-1979 (mean = 511 kg per annum, min. 252-max. 946 kg).
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Figure 1. and Table 1. Annual variation in glass eel catches at river Yser using the dipnet catches
in the ship lock at Nieuwpoort (total year catches and maximum day catch per season). In Table 1
the presented data are the total year catches between 1964 and 2010. Data Provincial Fisheries

Commission West-Vlaanderen.

Decade
Year 1960 1970 1980 1990 2000 2010
0 795 252 218.2 17.85 0.318
1 399 90 13 0.7
2 556.5 129 18.9 1.4
3 354 25 11.8 0.539
4 3.7 946 6 17.5 0.381
5 115 274 15 1.5 0.787
6 385 496 27.5 4.5 0.065
7 575 472 36.5 9.8 2214
8 553.5 370 48.2 2.255 0.964
9 445 530 9.1 0.969

Other glass eel recruitment studies

Since 2004, the glass eel recruitment in the Schelde estuary is monitored by a volun-
teer (Figure 2). The sampling station is situated in the freshwater tidal zone of the
estuary, at the effluent of a sewage treatment plant (N51°02'41”"-E4°02’58”)). The
glass eels hide under stones in the effluent canal, where they are caught with a small
handnet. Data that were collected in this way are available since 2004. The number of
sampling days differed between years. In 2004, the sampling started only the 8th of
May, the other years on the first of April. In 2010, no monitoring was possible be-
tween 12 and 28 May.
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Figure 2. Annual variation in glass eel catches at the sampling station in the Schelde estuary. Data
are given as the average number of glass eels caught per day and as the maximal day catch be-
tween 1 April and 31 June. The number of sampling days are given below the x-axis.

BE.3.1.2 Yellow eel recruitment

BE.3.1.2.1 Commercial

There is no commercial fishery for yellow eel in inland waters in Belgium. Commer-
cial fisheries for yellow eel in coastal waters or the sea are negligibly small.

BE.3.1.2.2 Recreational

No data available.

BE.3.1.2.3 Fishery independent

On the Meuse, the University of Liege is monitoring the amount of ascending young
eels in a fish-pass. From 1992 to 2009 upstream migrating eels were collected in a trap
(0.5 cm mesh size) installed at the top of a small pool-type fish-pass at the Visé-Lixhe
dam (built in 1980 for navigation purposes and hydropower generation; height:
8.2 m; not equipped with a ship-lock) on the international River Meuse near the
Dutch-Belgium border (290 km from the North Sea; width: 200 m; mean annual dis-
charge: 238 m? s'; summer water temperature 21-26°C). The trap in the fish-pass is
checked continuously (three times a week) over the migration period from March to
September each year, except in 1994. A total number of 32 157 eels was caught (bio-
mass 1.955 kg) with a size from 14 cm to 85 cm and a mean value of 31.6 cm corre-
sponding to yellow eels (data up to 2004). The study based on a constant year-to-year
sampling effort revealed a regular decrease of the annual catch from a maximum of
5613 fish in 1992 to a minimum of 423 in 2004 (Baras et al., 1994; Philippart et al., 2005;
Philippart and Rimbaud, 2005) (Figure 3).

The data for 2005 and 2006 were low: respectively 758 and 559 (Philippart, 2006),
whereas 661 eels were caught in 2007 (Philippart, pers. comm.). In 2008 2625 eels
were caught (Philippart, pers. comm.). This sudden increase might be explained by
the fact that recently (20/12/2007) a fish pass has been opened at the sluice of Bor-
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gharen-Maastricht, which enabled passage of eels situated downward the sluice. In
2009 the number of eels are <600, which is low.

In 2010 (incomplete data) eel numbers were at the lowest level (n = 248) ever recorded
since the start of the controls (1992, n = 5613). This result continues the decreasing
trend in the recruitment of young eels in this part of the Meuse which was particu-
larly marked from 2004 onwards. This warrants a study to see whether eels fail to
reach the Meuse in the Liege region by ascending the Albert channel through the
Lanaye locks.
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Figure 3. Variation in the number of ascending young yellow eels trapped at the fish trap of the
Visé-Lixhe dam between 1992 and 2010. Data from University of Liége (J.C. Philippart) in Philip-
part and Rimbaud (2005), Philippart (2006) and Philippart (pers. comm.). 2010: Data incomplete.

BE.3.2 Yellow eel landings

BE.3.2.1 Commercial

See 3.1.2.1.

BE.3.2.2 Recreational

No time-series available. See Section 6 for an estimate of the harvest of eel by recrea-
tional fishers.

BE.3.3 Silver eel landings

BE.3.3.1 Commercial

There is no commercial fishery for silver eel in inland waters in Belgium. Commercial
fisheries for silver eel in coastal waters or the sea are negligibly small.

BE.3.3.2 Recreational

No time-series available. Due to the specific behaviour of silver eel catches of silver
eel by recreational anglers are considered low.

BE.3.4 Aquaculture production

There is no aquaculture production of eel in Belgium.
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BE.3.5 Stocking
BE.3.5.1 Amount stocked

Stocking in Flanders

Glass eel and young yellow eels were used for restocking inland waters by govern-
mental fish stock managers. The origin of the glass eel used for restocking from 1964
onwards was the glass eel catching station at Nieuwpoort on river Yser. However,
due to the low catches after 1980 and the shortage of glass eel from local origin, for-
eign glass eel was imported mostly from UK or France.

Also young yellow eels were restocked; the origin was mainly the Netherlands. Re-
stocking with yellow eels was stopped after 2000 when it became evident that also
yellow eels used for restocking contained high levels of contaminants (Belpaire and
Coussement, 2000). So only glass eel is stocked from 2000 on (Figure 4). Glass eel re-
stocking is proposed as a management measure in the EMP for Flanders.

In recent years the glass eel restocking could not be done each year due to the high
market prices. Only in 2003 and 2006 respectively 108 and 110 kg of glass eel was
stocked in Flanders (Figure 4 and Table 2). In 2008 117 kg of glass eel from UK origin
(rivers Parrett, Taw and Severn) was stocked in Flemish water bodies. In 2009 152 kg
of glass eel originating in France (Gironde) was stocked in Flanders.

In 2010 (April 20th, 2010) 143 kg has been stocked in Flanders. The glass eel was
originating in France (area 20-50 km south of Saint-Nazaire, small rivers nearby the
villages of Pornic, Le Collet and Bouin). A certificate of veterinary control and a Cites
certificate were delivered.

Glass eel restocking activities are not taking account of the variation in eel quality of
the restocking sites.
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Figure 4. and Table 2. Restocking of glass eel in Belgium (Flanders) since 1994, in kg of glass eel.

Decade
Year 1980 1990 2000 2010
0 0 0 0 143
1 0 0 54
2 0 0 0
3 0 0 108
4 0 175 0
5 0 157.5 0
6 0 169 110
7 0 144 0
8 0 0 117
9 0 251.5 152

Stocking in Wallonia

For the Walloon region, no new data were made available for 2008, 2009 or 2010.
Stocking is assumed to be nihil.
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Table 3. Restocking of yellow eel in Belgium (Walloon region) over the period 1999 to 2007, in kg
of yellow eel. For 2000 and 2001 data were provided as partly biomass and partly numbers. In this
case total restocked biomass was calculated using an expected mean weight of 10 g for eels
<15 cm, of 20 g for eels 15-25 cm and 100 g for eels >30 cm. (Data Service de la Péche, Walloon
Region).

Decade

Year 1980 1990 2000 2010
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BE.3.5.2 Catch of eel <12 cm and proportion retained for restocking

Catching eel <12 cm is not allowed in Belgium. Minimal size for recreational fisheries
is 25 cm in Flanders. Catching of eel in Wallonia is prohibited.

BE.4 Fishing capacity

BE.4.1 Glass eel

Commercial and recreational fishery for glass eels is not allowed in Belgium.

BE.4.2 Yellow eel

Professional coastal and sea fisheries

Following a global European downward tendency, the Belgian fleet consisted at the
start of 2009 of a total of 100 motorized vessels, with a power of 60 620 kW and a
gross registered tonnage of 19 007 GT (De Belgische Zeevisserij Aanvoer en Besom-
ming 2008). The national fishing fleet represents 0.1% of the European fleet, 1.1% of
the European tonnage and 0.9% of the total engine power (2005 data). The fleet con-
sists mostly of beam trawlers, the remainder being otter trawlers. There are data
available on fishing effort. But as mentioned before, eel catches through professional
and coastal fisheries are negligible.

Estuarine fisheries on the Scheldt

Fishing capacity has decreased from 1999 onwards and the fisheries has been closed
in 2009. The estuarine Scheldt fisheries around 2000 was performed by two boat
trawlers (one beam trawler and one otter trawler) and by ca. 30 semi professional
fishers fishing with fykes (estimated at 150 fykes). The trawl fisheries was focused on
eel, but since 2006 boat fishing has been prohibited, and only fyke fishing was permit-
ted until 2009. The number of licensed fishers fishing with fykes decreased from 17 in
1999 to nine licences in the last three years. See Figure 5 for a time-series between
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1992 and 2009. A licence allows a fisher to use a maximum of five fykenets, which
means that at most 45 legal fykenets are used in the estuary. Since 2009 no more li-
cences are issued, which is as a measure of the Eel Management Plan of Flanders to
reduce catches. A new Decree (Besluit van de Vlaamse Regering van 5 maart 2010)
was issued to regulate the prohibition of fyke fishing in the lower Seascheldt.
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Figure 5. Time-series of the number of licensed semi-professional fishers on the Scheldt from
1992 to 2009 (Data Agency for Nature and Forests).

Recreational fisheries in the Flemish Region

The number of licensed anglers was 60 520 in 2004, 58 347 in 2005, 56 789 in 2006,
61 043 in 2007, 58 788 in 2008 and 60 956 in 2009. The time-series demonstrates a gen-
eral decreasing trend from 1983 (Figure 6). However in 2007 there was again an in-
crease in the number of Flemish anglers (+7.5% compared with 2006). From an
inquiry of the Agency for Nature and Forests in 2008 among 10 000 recreational an-
glers (36% feedback) it appeared that ca. 7% fish for eel.
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Figure 6. Time-series of the number of licensed anglers in Flanders since 1980 (Data Agency for
Nature and Forests).

Recreational fisheries in the Walloon Region

For the Walloon region, no new data were made available for 2009. See the 2008
Country Report for a time-trend of former years (Belpaire et al., 2008).

Recreational fisheries in the Brussels-Capital

The number of licensed anglers is approximately 1400 (Data Brussels Institute for
Management of the Environment).

BE.4.3 Silver eel

See Sections 3.3.1 and 3.3.2.

BE.4.4 Marine Fishery

See Section 4.2. Professional coastal and sea fisheries.
BE.5 Fishing effort

BE.5.1 Glass eel

There is no professional or recreational fisheries on glass eel.

BE.5.2 Yellow eel

See Section 4.2 for the number of recreational fishers and the proportion of eel fishers.

BE.5.3 Silver eel

There is no professional or recreational fisheries on silver eel.
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BE.5.4 Marine fishery

Marine fisheries on eel is negligible and not documented.

Catches and landings

BE.6.1 Glass eel

Commercial and recreational fishery for glass eels is not allowed in Belgium.

BE.6.2 Yellow eel

Catches and landings-estuarine fyke fisheries on river Scheldt

Fyke fishing for eel on the lower Scheldt estuary is prohibited now. Since 2009 no
more licences for fyke fisheries on the river Scheldt are issued, which is as a measure
of the Eel Management Plan of Flanders to reduce fishing capacity. Before 2009 an-
nual catches of eel by semi professional fyke fishers was estimated between 2.8 and
12.4 tons. This is thus reduced to zero in 2009 and 2010.

Catches and landings-recreational fisheries in Flanders

Based on a inquiry by the Agency for Nature and Forest in public waters in Flanders
in 2008, recreational anglers harvest on a yearly basis 33,6 tonnes of eel (Vlietinck,
2010). This figure holds for 2009 too (Vlietinck, pers. comm.). There is no distinction
between the catch of yellow eel and silver eel, but due to the specific behaviour of
silver eel, it is considered that these catches are mainly composed of yellow eel.

Other earlier estimates were 121 tonnes per annum and 43 tonnes per annum
(Belpaire et al., 2008).

It is worth mentioning that based on this inquiry in a population of recreational an-
glers (Vlietinck, 2010), the majority (77%) of anglers are in favour of a restriction in
the fishing or the harvest of eel (in the framework of the protection of the eel). 27% of
the respondents are in favour of (among other options) the obligatory release of
caught eel as management option (Figure 7).



EIFAC/ICES WGEEL Report 2010 | 265

08%

@ No new limitation in fishing and

0,
W 12% harvest

B Obligatory catch and release

O Limitation in fishing period

O Maximum limit of two eels per

= 27% fishing day

M Increase of minimal size limit
(25 cm -> 40 cm)

O No response

018%

020%

Figure 7. Results of a 2008 inquiry among 10 000 Flemish recreational anglers for their preference
in management options for restoring the eel stock. 36% (N = 3627 anglers) responded (Vlietinck,
2010).

Catches and landings-recreational fisheries in Wallonia

No new data available for recreational fisheries in the Walloon Region. See Belpaire et
al. (2008) for an overview. In the Walloon region, fishing of eels is prohibited since
2006 (Walloon Government, 2006). By modification of the 1954 law on fishing activi-
ties, there is an obligation to release captured eels whatever their length. So from 2006
on, recreational catches of eel in Wallonia should be zero.

Recreational fisheries in Brussels-Capital

No information on eel catches.

BE.6.3 Silver eel

There is no professional or recreational fisheries on silver eel.

BE.6.4 Marine fishery

Marine fisheries on eel is negligible and not documented.

BE.7 Catch per unit of effort

BE.7.1 Glass eel

Commercial and recreational fishery for glass eels is not allowed in Belgium.

BE.7.2 Yellow eel

There are only rough estimates about the catches of eel by recreational fishing. These
data are based on a inquiry (N=3627 responses) by the Agency for Nature and Forest
in public waters in Flanders in 2008 (Vlietinck, 2010). Recreational anglers harvest on
a yearly basis 33,6 tonnes of eel. 6.6% of the recreational fishers (N=58 788) are eel
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fishers. So 3880 eel fishers are catching 33.6 tons, or an average eel fishers are fishing
8.7 kg eel per year.

BE.7.3 Silver eel

There is no professional or recreational fisheries on silver eel.

BE.7.4 Marine fishery

Marine fisheries on eel is negligible and not documented.

Other anthropogenic impacts

In Belgium, the eel stock is considerably impacted by an overall poor water quality
(especially for Flanders), and by a multitude of migration barriers (draining pumps,
sea sluices, dams, weirs, impingement by power stations and hydropower units).

Water quality

Improvement of water quality by installing purification units is an ongoing process
(within the objectives of the Water Framework Directive). As an example the installa-
tion of an important purification unit in 2007 on the River Senne (north of Brussels)
purifying the wastewaters of the capital, has lead to an impressive increase in the eel
population in river Senne and Rupel during 2008 and 2009. Due to a temporary clo-
sure of the water treatment plant (for technical reasons) end of 2009 all eels disap-
peared, subsequent monitoring demonstrated that the eel population restored
approximately six months after restart of the plant.

Restoring migration possibilities

On April 26, 1996, the Benelux Decision about free fish migration was adopted. The
Decision sets that the Member States should guarantee free fish migration in all hy-
drographic basins before January 1, 2010. Recently, the 1996 Benelux decision has
been evaluated. The general conclusion is that a lot of barriers have been removed,
but also that the timing is not achievable and that the focus should be on the most
important watercourses. On June 16, 2009 a new Benelux Decision (M (2009) 1) was
approved. According to this new Decision, Member States commit themselves to
draw up a map indicating the most important watercourses for fish migration.
Hereto, the Research Institute for Nature and Forest (INBO) drew up a proposal for
this prioritization map based on ecological criteria (Figure 8).

The proposal for the new prioritization map accounts for both the distribution of EU
Habitat Directive species and the recommendations of the eel management plan. In
addition, the Benelux Decision allows accounting for regionally important fish.
Therefore, we also accounted for the distribution of the rheophilic species for which
Flanders has developed a restoration programme (dace, chub and burbot).

The total length of the prioritization network of Flemish water courses is 3237 km
(almost 15% of the total length of the watercourses in Flanders). Besides the barriers
on the selected watercourses, also pumping stations and hydro turbines on unse-
lected water courses should be taken into account. Depending on their location and
functioning, pumping stations and hydro turbines may have a significant impact on
the survival of downstream migrating fish and eel in particular. The results of a sur-
vey of pumping stations in Flanders will be used to draw up a list of the most harm-
ful pumping stations. This list will then be added to the prioritization map.
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The prioritization map gives an overview of the water courses that should be barrier-
free in order to preserve the populations of the target species. Hereto a distinction is
made between obstacles of first and second priority. Obstacles of first priority are
those located on the main rivers of the major river basins (Scheldt and Meuse). 90% of
these barriers should be eliminated by 2015, the remaining 10% by 2021. In Flanders,
the highest priority is given to the obstacles on the River Scheldt and to the obstacles
that should be removed first according to the eel management plan. The remaining
obstacles on the water courses of the prioritization map are assigned to the second
priority. These obstacles will be divided into three groups. 50% of these should be
removed before December 31, 2015. 75% should be removed before December 31,
2021 and 100% by December 31, 2027.

Additionally, water courses of special attention were selected. These are water
courses that have important fish habitat, but where the removal of migration barriers
is not a priority. These water courses are important for the restoration of the eel stock,
have an ecologically valuable structure or are located in a sub-basin where Habitat
Directive species occur. They are not part of the prioritization map and have no tim-
ing for the removal of existing migration barriers. However, downstream migration
should be guaranteed in these water courses and if an opportunity arises, the existing
fish migration barriers should be removed.
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Figure 8. Fish migration prioritization network of Flemish water courses (blue) and water courses

of special attention (grey) following the Benelux Decision “Free migration of fish” M(2009)1.

Restoring glass eel migration possibilities at the sluices of Nieuwpoort (mouth of river Yser)

A study was conducted aiming to analyse glass eel migration and to evaluate possi-
ble mitigation alternatives at a tidal barrier system of the IJzer river mouth in Flan-
ders. Glass eel were sampled during tidal rise with stownets and liftnets to study
their distribution over the study area, while a fykenet was used to evaluate the im-
pact of limited barrier opening on glass eel migration. Glass eel migrating at the bar-
riers appeared to have arrived during a previous tidal cycle, while a density peak was
observed in the tidal flow during the last hour before high tide. Limited barrier open-
ing during tidal rise appeared to be a cost-efficient and effective mitigation option to
improve upstream glass eel migration, without significant penetration of seawater
(Mouton et al., 2009).
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Impact of pumping station, type Archimedes screw, on silver eel mortality

The INBO investigated the impact of a pumping station with Archimedes screws on
the silver eel migration (Buysse ef al., in prep). Archimedes screws are believed to be
less harmful compared with other types of pumping devices (centrifugal pumps,
screw pumps, submersible pumps). The ‘Isabellagemaal’ pumping station is located
on the Leopold Canal and has a total capacity of 14 m3s? to drain a large polder area
in Flanders. Passage through a large (3,6 m3s) and smaller (1,6 m3s') Archimedes
screw was monitored. In total 173 eels were caught between October and November
2009. With 125 individuals, passage through the larger pump was highest. Mortality
rates for the large and smaller pump were respectively 17 and 19%. These data dem-
onstrate that also Archimedes screws may have a substantial impact on the quantity
of silver eels succeeding in leaving polder waters for their reproductive journey to the
ocean.

Figure 9. Deadly injured silver eels after passage through the Archimedes screw (Buysse et al., in
prep).

New threats for the eel population of the Meuse RBD

From 1989 to 2007 all the mobile weirs on the Meuse in The Netherlands (seven
weirs) and in Belgium downstream of Liege (two weirs) have been equipped with
modern fish passes allowing an efficient upstream migration of all fish species in-
cluding reintroduced Atlantic salmon and juvenile eels as illustrated by the study
carried on in Visé-Lixhe. This 25-year huge effort to improve fish upstream migration
in the Meuse from The Netherlands to Belgium is now being jeopardized by the
building of two new large hydropower plants in The Netherlands; one in Borgharen-
Maastricht (permits already given to the company) and one in Roermond (proposal).
The sites are located in a strategic international migration route; the Meuse at the Bel-
gian—Dutch border. The hydropower plant in Borgharen will be built in the place oc-
cupied by a river-like fish-pass (in operation since December 2007), which will be
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replaced by a vertical slot pool fish-pass with unknown performance for small eels.
The major impact of this hydropower plant will likely be on the downstream migrat-
ing silver eels (descending from Belgium) because of the absence of any efficient
downstream fish-pass. The permit given for this hydropower plant by the Dutch au-
thorities clearly imposes strict conditions and measures for migratory fish protection.
But the problem is what will happen (complete or partial stopping, installation of
new protection systems, other solutions) if the hydropower plan is constructed and
the fish protection facilities are not working adequately. In such a critical situation
more detailed impact studies should have been conducted in order to design a more
fish (eel) friendly hydropower plan based on current advanced knowledge of eel mi-
gratory behaviour and best available fish (eel) protection technologies (design of wa-
ter intake, fish friendly turbines, large downstream migration fish pass, etc.).

BE.9 Scientific surveys of the stock

BE.9.1 Glass eel

See Section 3.1.1.3 Glass eel recruitment at Nieuwpoort at the mouth of River Yser
(Yser basin).

BE.9.2 Yellow eel

Fish stock monitoring network in Flanders

Since 1994, INBO runs a freshwater fish monitoring network consisting of ca. 1500
stations in Flanders. These stations are subject to fish assemblage surveys on regular
basis (on average every 2 to 4 years depending of the typology of the station). This
network includes all water types, head streams as well as tributaries (stream width
ranging from 0.5 m to 40 m), canals, disconnected river meanders, water retaining
basins, ponds and lakes, in all of the three major basins in Flanders (Yser, Scheldt and
Meuse). Techniques used for analysing fish stocks are standardized as much as pos-
sible, but can vary with water types. In general electrofishing was used, sometimes
completed with additional techniques, mostly fyke fishing. All fish are identified,
counted and at each station 200 specimens of each species were individually weighed
and total length was measured. As much as possible biomass (kg/ha) and density (in-
dividuals/ha) is calculated. Other data available are number (and weight) of eels per
100 m electrofished river bank length or number (and weight) of eels per fyke per
day. The data for this fish monitoring network are available via the website
http://vis.milieuinfo.be/.

A temporal trend analysis has been performed based on a dataset including fish stock
assessments on locations assessed during the periods 1994-2000, 2001-2005 and 2006—
2009. 334 locations were assessed in those three periods (30 on canals and 304 on riv-
ers). In this time spam there is an increase in the proportion of locations where eel are
present (Figure 10). This is a similar trend as for the figures with presence/absence of
fish in general. Presumably this is the result of the ongoing efforts to increase the wa-
ter quality in Flemish rivers, resulting in an increase in the number of rivers with a
water quality sufficient to allow fish life. However, the proportion of rivers where eel
is present is still only 33%. In contrast ca. 90% of locations on canals eels have eels.

If the presence of eel seems to increase, a different trend is apparent for eel abun-
dances. Figure 11 shows that eel abundances (in terms of catch per unit of effort) are
decreasing considerably during this time spam.
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Figure 10. Presence of eels from 334 locations in canals and running water between 1994 and 2009
(the same locations were fished in the three periods) (Source G. Van Thuyne, INBO).
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Figure 11. Frequency distribution of the abundance of eels (number of eels/100 m EF and number
of eels/fyke/24 u) on sites where eels are present in canals and running waters between 1994 and
2009 (the same locations were fished in the three periods). (Source G. Van Thuyne, INBO).

River Scheldt fish monitoring at the power station of Doel

The Catholic University of Leuven and INBO are following the numbers of impinged
fish at the nuclear power station of Doel on the Lower Scheldt. The numbers of im-

pinged eels are given in Figure 12.

There is a clear decrease in numbers of eels between period 1991-2001 (red) and pe-
riod 2002-2009 (green); this is not necessarily reflecting the real state of the stock on
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the River Scheldt, but might be the result of a change in sampling procedure between
both periods. Since 2003, sampling has been standardized to a three hour time spam
around low tide, which was not the case for the sampling during the earlier period.
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Figure 12. Time trend in the quantities of eels impinged at the Doel power station on the River
Scheldt nearby Antwerp (1991-2010). Quantities are expressed as number of individuals per m?
water. Data period 1991-2001 (red) from Maes et al. (2005); period 2002-2009 (green) from Wam-
bacq (2010). Data KU Leuven and INBO.
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Yellow eel telemetry study in the Méhaigne (Meuse RBD)

In 2009, University of Liege started up a telemetry study on 50-80 cm yellow eels in
the Méhaigne, tributary of the river Meuse. The objectives are the evaluation of home
range, mobility, habitat choice, impact of alterations of water regime by hydropower
stations and the assessment of up and downstream migration. This study aims to
study habitat choice of eels in support of the management of river habitat in Walloon
rivers. In March—June 2009, radio-tagged eels (505-802 mm; 220-1226 g) occupied
longitudinal home ranges ranging from 2 m (0,002 ha) to 341 m (0,3 ha) and displayed
cumulated net movements ranging from 9 to 940 m with an average value of 305 m.
Eels were a little less mobile in habitat with natural flow (more stable) than in habitat
with reduced flow (less stable) due to water abstraction for hydropower generation.
Telemetry data on microhabitat use reveal a strong preference of eels for blocks, un-
dercuts banks and tree roots. Improving the quantity and quality of these types of
microhabitats in the river stretch should help increase the carrying capacity and
hence the eel population density. This management hypothesis remains to be tested
in the field.

BE.9.3 Silver eel

No new data on silver eel escapement are available.

Catch composition by age and length

Not applicable for Belgium as there are no commercial catches in inland waters.
Commercial catches of eel in coastal waters or marine fisheries are not reported.

Other biological sampling
BE.10.1Length & weight & growth (DCF)

Flemish region

Length and weight data of individual eels collected through the freshwater fish moni-
toring network are available via the website http://vis.milieuinfo.be/.

An analysis of the length of yellow eels per catchment has been made for the EMP
and is presented there.

In a submitted paper Verreycken et al. describe the length-weight relationship (W =
al?) in eel (and other species) from Flanders. Nearly 263 000 individual length-weight
(L/W) data, collected during 2839 fish stock assessments between 1992 and 2009, were
used to calculate L/W relationships of 40 freshwater fish species from Flanders. Those
stock assessments were performed by INBO in the framework of the Flemish Fresh-
water Fish Monitoring Network. The study area includes 1426 sampling locations
characterized as lacustrine as well as riverine habitats, including head streams, tribu-
taries, canals, disconnected river meanders, water retaining basins, ponds and lakes.
Eel was the fifth most abundant species in our surveys. The equation was based on
17 586 individual eels recorded for total length and weight (Figure 13).

Following equation was found:

W=0.0011 L3.130
r2=0.98
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Length - weight relation Anguilla anguifla (Flanders 1592 - 2009){n = 17586)
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Figure 13. Length-weight relation of European eel (n = 17 586) sampled over Flanders in the pe-
riod 1992-2009.

In order to ascertain to what extent the log10a and b values calculated for the Flemish
populations fell within the range available from other studies, we compared the
Flemish values with the values available in FishBase (Froese and Pauly, 2010) from
other countries. Flemish a and b values both fell within the 95% CL of the mean Euro-
pean a and b values (Figure 14).

Our data originate in over almost two decades, irrespective of sampling sites, dates
and seasons. Because of the dense sampling network in a small geographic area over
a long sampling period, extremes are balanced out. Therefore and through the fact
that Flanders is situated centrally in Europe, our a and b values may be applicable as
reference marks for an European L/W relation for eel. Moreover, our TL range cov-
ered the whole range between minimum and maximum length in sufficient numbers,
making a and b values valid as mean values for all length ranges (Verreycken et al.,
under review).
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Figure 14. Estimated intercepts (loguwa; Y-axis) vs. estimated slope (b; X-axis) for the logu trans-
formed L/W regression and regression line for European eel from European datasets, as available
in FishBase (Froese and Pauly, 2010), compared with the Flemish populations (m; 1992-2009). Lin-
ear regression equation and 12 are given (n = number of L/W relationships, including Flanders).
(Verreycken et al., under review).

Walloon region

An analysis of the length of yellow eels in some rivers of the Meuse catchment has
been made for the EMP and is presented there.

BE.11.2Parasites and pathogens

Flemish region

No new information compared with earlier reports.

Walloon region

No new information compared with earlier reports.

BE.11.3Contaminants

In last year’s Country Report reference was made to a comprehensive review on lit-
erature on the impacts of contaminants on metabolic functions and on behaviour of
the eel (see last year’s Country Report). This report has now been published (Geer-
aerts and Belpaire, 2010). It includes a figure with the variation in PCB 180 in eel over
eleven European countries (Figure 15).
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Figure 15. Mean concentration of PCB 180 (ng/g b.w.) in 11 countries in European eel muscle as
reported recently (Belgium: INBO Eel Pollution Database
(http://visapp.milieuinfo.be/pages/welcome.do); Denmark: Erichsen and et al., 2000 France: Dur-
rieu et al., 2005;Tapie et al., 2006; Germany: Gaumert et al., 2001; 2002; Bladt and Jansen, 2002;
Krinitz et al., 2002; Gaumert et al., 2003; Bergemann and Gaumert, 2005; Ireland: Santillo et al.,
2005; Italy: Orban et al., 2004; Mancini et al., 2005; Storelli et al., 2007; Norway: Knutzen et al.,
1998; 1999; 2001; Portugal: Bordajandi et al., 2003; Santillo et al., 2005; Spain: Sanchez et al., 1997;
Bordajandi et al., 2003; Usero et al., 2003; Santillo et al., 2005; Alcaide and Esteve, 2007; The Neth-
erlands: Pieters et al., 2005; Hoogenboom et al., 2007; Hoek-van Nieuwenhuizen and Kotterman,
2007; UK: Foster, 2005. The number of sites is indicated (N). (From Geeraerts and Belpaire, 2010;
for full references see this paper).

In last year’s Country Report reference was made to an unpublished study by Roos-
ens et al., who assessed the degree of pollution with the brominated flame retardants
PBDEs and HBCDs in pooled eel samples from 50 locations in Flemish waters col-
lected in the period 2000-2006. Concentrations ofy. PBDE ranged between 10 and
5811 ng/g lipid weight (Iw)yHBCDs ranged between 16 and 4397 ng/g lw, w ith a
median value of 73 ng/g lw. Comparison with previous studies demonstrates that
PBDE and HBCD levels in Flemish eels have decreased rapidly between 2000 and
2008 at some particular sites, but also that alarming concentrations can still be found
at industrialized hot spots. Human intakes of eel by fishers were above reference
doses described in literature to induce adverse effects. The Report is now published
(Roosens et al., 2010), and these data are now submitted for inclusion in the EEQD.

In a new report Belpaire et al. (Belpaire et al., under review) analysed 30 polychlori-
nated biphenyl (PCB) congeners in pooled muscle tissue samples of eel collected from
48 sites in Flanders between 2000 and 2007. There was a large variation between indi-
vidual sites (range 11-7752 ng/g wet weight (ww) for the sum of the ICES 7 PCBs),
eels from the River Meuse basin (mean 1545 ng/g ww) being considerably more pol-
luted than those from the River Scheldt (615) and IJzer (61) basins. Overall, PCB 153,
PCB 138 and PCB 180 were the most prominent congeners; however PCB patterns
varied between the monitored locations. Analysis of the weight percentage of conge-
ners demonstrates obvious differences in PCB composition between sites, indicating
differential sources of pollution. It was demonstrated that atmospheric fallout does
not seem to be the main source of the PCB spread, but instead both local and up-
stream sources linked to industrial activities seem to be the main cause for PCB pres-
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ence in Flanders. These results emphasize the potential significance of PCBs in the
decline of the eel and support (inter)national eel management (e.g. by taking PCB
levels into account when designing glass eel restocking programmes).

On average, five congeners contribute up to 52.7% of the total PCB load (30 conge-
ners). In all samples, these dominant congeners were PCB 153 (17.5%), PCB 138
(11.5%), PCB 180 (8.6%), PCB 187 (7.7%) and PCB 149 (7.4%). In Europe, PCBs 153 and
138 are the most dominant PCB congeners in eels, but the relative abundance of indi-
vidual congeners in the samples vary depending on the origin and country consid-
ered. In the River Garigliano (south Italy) of a total of 20 PCBs, the four most
dominant in eels were PCB 138 (22.9%), PCB 153 (18.9%), PCB 118 (12.4%) and PCB
180 (10.0%) (Ferrante et al., 2010), while in Italian eels from the Lesina lagoon (east
coast) PCB 153 (19.8%), PCB 138 (18.9%), PCB 118 (15.3%), PCB 101 (14.7%) and PCB
180 (12.3%) were the most dominant (Storelli et al., 2006). In Germany, Fromme et al.
(1999) reported PCB 138 (21.7%), PCB 153 (19.3%), PCB 118 (19.2%), PCB 180 (8.7%)
and PCB 101 (6.2%) as most prominent in eels from Berlin. Apparently, Flemish eels
are characterized by a larger proportion of PCB 153 and PCB 180 compared with the
other European countries (Figure 16). Within Flanders, PCB composition also varies
between sites. Considering the levels of the Sum 7 PCBs, eels are not compliant with
the Belgian legal limits for consumption (75 ng/g ww) in 71% of the sites. Regular
consumption of eels from the most polluted sites leads to exceeding the WHO Ac-
ceptable Daily Intake values by a factor 375. Clearly, recommendations to fishers to
avoid consumption of their own catch are not effective; an inquiry among 10 000 rec-
reational fishers in 2008 indicated that annually 33.6 tons of eels are fished in Flemish
waters and taken home for personal consumption (Vlietinck, 2010). The authors
therefore recommend more stringent public health measures to prevent fishers and
their families from consuming their catch. Consumption of wild eels should by all
means be prevented, as it presents risks for human health, especially for local anglers
consuming their catch. The data of this report is now submitted for inclusion in the
EEQD (Belpaire et al., under review).
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Figure 16. Weight % of the ICES 7 PCB congeners based on Sum 7 PCBs in eels from several
European studies. In the case of the Lesina lagoon, PCB ratios were calculated on Sum 6 PCBs, as
PCB 28 measurements were not available in this study (Storelli et al., 2007) (From Belpaire et al.,

under review).

In order to gain insight in the current status of dioxin pollution in Flanders, a baseline
study was conducted in (yellow) eel from 38 locations (Geeraerts et al., 2010). Results
give an indication of the current dioxin concentrations in Belgian wild eel and hence,
in the aquatic environment, relation to the international food safety standards and the
health of the Belgian eel population. Dioxin concentrations in eel vary considerably
between sampling sites, indicating that they are good indicators of local pollution
levels. Levels found in these eel are believed to be representative for all eel in the
catchments in which they were collected (Belpaire et al., 2008). The majority of Flem-
ish eel from this study had levels considered to be detrimental for their reproduction.
Field levels of dioxin and DL-PCBs are therefore suggested as a further contributing
causal factor in the decline of the European eel. Half of the sampling sites demon-
strate especially DL-PCB levels exceeding the European consumption level (with a
factor 3 on average; Figure 17). Human consumption of eel, especially in these highly
contaminated sites, seems unjustified.

The European maximum limit for the sum of dioxins and dioxin-like PCBs (WHO-
PCDD/E-DL-PCB TEQ) in muscle meat of eel and products thereof is expressed in
toxicity equivalents. It is set on 12 pg TEQ g fresh weight. In this study the levels of
this sum varied between 1.14 and 141.86 pg TEQ g. In 42% of the sampling sites the
limit is exceeded (Figure 17). Palstra et al. (2006) reported disrupting effects in the
embryonic development of eel, occurring at levels below 4 pg TEQ kg* gonad. From
this, we may deduce that in most Flemish eel (66% >4 pg) reproduction is impaired
due to the presence of dioxins and dioxin-like PCBs.

The contribution of the DL-PCBs to the total sum (PCDD/F-DL-PCB) is significant
and consistent, regardless of the sampling site (Figure 17). In the Congovaart, the con-
tribution of DL-PCB to the total TEQ is as high as 97% while the lowest contribution
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is found in the Handzamevaart with 72.5%. DL-PCB congener 126 is the most promi-
nent DL-PCB. ZDL-PCBs demonstrate an increasing trend from west to east Flanders
with remarkably high concentrations at the Congovaart (138,53 pg WHO TEQ g
fresh weight) en the Canal Bocholt-Herentals (81,48 pg WHO TEQ g fresh weight).
The XPCDD/Fs did not demonstrate such a trend. The Handzamevaart stands out
with a striking concentration of 9,79 pg WHO TEQ g fresh weight (mean concentra-
tion of XPCDD/Fs is 1,16 pg WHO TEQ g fresh weight). The broad range in LDL-
PCBs and XPCDD/Fs concentrations monitored in the current study is likely due to
the large variety in sampling locations, from highly industrialized areas to small rural
creeks. The Congovaart and the Canal Bocholt-Herentals are well-known for their
high PCB load and they belong to the most PCB polluted waters in Belgium. They
run through an important industrial area including energy production and power
transformation industries, which are possible historical sources of PCB contamina-
tion. The Handzamevaart on the other hand is situated in an agrarian area, known for
its strong pesticide pollution. The high levels of XPCDD/Fs are surprising and a pos-
sible source is unclear.

The highest human exposure risk is through the consumption of fish, containing
more contaminants than most other food products (Leonards et al., 2005). Hence fish
consumption can lead to an increase in (human) body burden. Health effects are ex-
pected through the long-term exposure of the most sensitive part of the population,
i.e. recreational fishers consuming self caught eel from contaminated locations. So,
the Total Daily Intake standard (4 pg WHO TEQ per kg body weight per day (WHO,
2000) aims at lowering the intake of dioxins and related compounds in order to pre-
vent tissue levels from reaching critical concentrations (Hoogenboom et al., 2001).
Thus, in such cases, an advice to limit consumption of fish from such areas may be
the most appropriate risk management option to decrease the intake of dioxins and
related compounds (Geeraerts et al., 2010).
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Figure 17. Concentrations of WHO-DL-PCB-TEQ (black) and WHO-PCDD/Fs-TEQ (white) in eel
muscle tissue from pool samples in Flanders; (—) maximum level PCDD/Fs= 4 pg g fresh weight,
(- -) maximum level PCDD/Fs and DL-PCBs=12 pg g fresh weight (Geeraerts et al., 2010).

Recent work (Reyns et al., 2010) investigates the possible presence of dye residues in
yellow eel muscle. About hundred eels, captured in Flanders (Belgium) between
2000 and 2009 were analysed for 14 dyes, i.e. triarylmethanes, xanthenes, phenothiaz-
ines and phenoxazines. Preliminary results indicate that contamination of eels was
present for malachite green, crystal violet and their respective leuco-metabolites. The
presence of dyes was ascertained in approximately 35% of the sites. Concentrations
ranged typically between 0.25 and 9.51 ng/g ww. None of the dyes are registered for
use as veterinary drugs. Nevertheless, some of them are widely illegally used in fish-
farming industry against protozoan, fungal and bacterial infections. These dyes could
be of concern due to possible toxicological properties, but their effect on the eel is still
unclear. These preliminary findings warrant further investigation on the presence of
these chemicals in our environment, their potential effects on aquatic organisms and
the dietary exposure by humans.

BE.11.4Predators

Flemish region

New information on the occurrence and distribution of the cormorant has been pro-
vided for Flanders in the Belgian EMP.

It was estimated that the yearly consumption of eels by cormorants amounts 5.6-5.8
tonnes for Flanders.
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Walloon region

For the Walloon region, no new data were made available for 2009. See 2008 Report
and the Belgian Eel Management Plan.

BE.12 Other sampling

Information on habitat, water quality, migration barriers, turbines is available in the
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