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German summary:
Wege aus der Fischereikrise – WWF zeigt umweltschonende Fangtechniken auf
Es wird zu viel gefangen, was nicht
gegessen wird
Jedes Jahr werden rund eine Million Tonnen oft
vermarktungsfähige Fische zurück in die Nordsee
geworfen1, ungezählte Schweinswale und Seevögel
ertrinken in Stellnetzen und zahllose Jungfische,
Wirbellose und ihr Bodenlebensraum werden gefangen
oder zerstört und verändert. Die Ursache ist die Art und
Weise wie die Fische, die später in den Handel kommen
gefangen werden: Die wichtigsten Nordseefischereien
arbeiten mit Grundschleppgeschirren, die entweder sehr
feinmaschige Netze (Krabbenfischerei), ein sehr hohes
Gewicht (Plattfischfischerei) oder viele Arten gleichzeitig
zum Ziel haben (Kabeljau und Kaisergranat). Im Schnitt
werden von drei Kilo gefangenen Meerestieren ein
Kilo wieder über Bord gegeben2. Das führt zu starken
Veränderungen der Nahrungsnetze, beeinträchtigt
die Schutz- und Nischenfunktion des Seebodens für
Fische und andere Lebewesen und vermindert den
Ertrag kommerziell genutzter Fischbestände erheblich3.
Damit wird eine Kernforderung der Gemeinsamen
Fischereipolitik der Europäischen Union - nämlich die
Minimierung der Umweltauswirkungen von Fischfang
- nicht erfüllt. WWF fordert deshalb die sofortige
Einführung der besten verfügbaren umweltfreundlichen
Fangtechniken.
Auch die im Rahmen des EU Projektes „European
Fisheries Ecosystem Plan, EFEP4“ befragten Fischer
nannten drei Hauptproblembereiche der derzeitigen
Nordseefischerei:
• Der Fischereiaufwand ist zu hoch.
• Die Ein-Arten Fangquoten führen zu Rückwürfen.
• Das Potential an selektiveren Fangmethoden ist
bislang wenig entwickelt.
Die vorliegende Studie „Towards Low Impact Fishing
Techniques“ untersucht den aktuellen Stand der
Entwicklung von technischen Lösungen zur Reduzierung
bzw. Verhinderung von unbeabsichtigtem Beifang in
den Nordseefischereien. Das zentrale Fazit aus dieser
Studie ist, dass heute schon alle Nordseefischereien
umweltschonender gestaltet werden können. In der

Garthe et al. 1996
Garthe et al. 1996, ICES 2008
3
z. B. Stål et al. 2008
4
Hatchard et al. 2006

Regel würden die zur Verfügung stehenden Methoden
den Wirtschaftsertrag nicht wesentlich verringern. Es
gibt u.a. folgende Optionen:
• Die räumliche Begrenzung der Fischerei, Schutz
empfindlicher Lebensräume, in Kombination mit
allgemeiner Senkung der Fischereiintensität.
• Die bessere Fangselektivität durch Berücksichtigung unterschiedlicher Verhaltensmuster von verschiedenen Fischarten (Beispiel Kabeljau/Schellfisch) und Krebsen (Beispiel Kabeljau/Nephrops)
- allerdings erhöht dies das Risiko, die Zielart zu
überfischen.
• Die aktive oder passive Markierung von Stellnetzen
zur Warnung von Meeressäugern.
• Die Verminderung der Eindringtiefe von
Bodenschleppnetzen durch Gewichtsreduktion und
Schwimmhilfen.
• Das Ersetzen von Grundschleppnetzen durch Fallen.
Welche Qualitäten braucht das ideale Fischfanggerät?
Neben einer großen Wirksamkeit auf die Zielart gehören
dazu eine hohe Arten- und Größen-Fangselektivität, eine
leichte und sichere Handhabung, geringe Schadwirkung
auf die zu fangenden Fische und die Umwelt sowie
möglichst umweltfreundliche Materialien und ein
geringer Preis5.
Es gibt eine Methode, alle diese Anforderungen an
den Fischfang zu berücksichtigen, die auch bereits
für einige dänische und schwedische Fischereien
angewendet wurde. Die so genannte „Life Cycle
Analysis“ (LCA) betrachtet ganzheitlich den Energie-,
Zeit- und Materialeinsatz sowie Umweltauswirkungen
und Marktwert der Produkte und kann so ökologisch wie
ökonomisch nachhaltige Fischereien kennzeichnen. Diese
operieren energiesparend eher küstennah, mit kleineren
Fahrzeugen und mit eher leichtem Fischereigerät6.
Für alle Fischereien gilt auch: Größere Maschenweiten
sind ein einfaches und sehr effektives Mittel, um eine
gesunde Bestandszusammensetzung wiederherzustellen7,
und nebenbei den ungewollten Beifang an kleinen
Fischen und Wirbellosen zu reduzieren.

ICES WGFTFB 2006
Thrane 2006, Nilsson und Ziegler 2006
7
Froese und Pauly 2003
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Nordseegarnelenfischerei
Die Fischerei auf die Nordseegarnele (Crangon crangon)
steht in der Wertschöpfung der Nordseefischereien an
dritter Stelle. Mehr als 650 Fahrzeuge entnehmen der
südlichen Nordsee jährlich etwa 25-30.000 Tonnen
im Wert von rund 80 Millionen Euro (2000). Die
Hauptfanggebiete liegen im Wattenmeer und seinen
angrenzenden Gebieten. Befischt werden sandige
bis schlicksandige Böden bis in 20 Meter Tiefe, die
gleichzeitig Fortpflanzungs- und Aufwuchsgebiete einer
Reihe von Fischarten sind. Diese Fischerei arbeitet in
der Regel mit zwei Baumkurren mit sehr feinmaschigen
Netzen (20 Millimeter Steertmaschenweite), die über
und durch die obersten Bodenschichten gezogen
werden. Daher hat die Garnelenfischerei eine sehr hohe
Beifangrate von jungen Plattfischen (Scholle, Seezunge,
Kliesche), Rundfischen (Wittling, Kabeljau) und vor
allem lokal sehr starke Auswirkungen auf das Ökosystem
durch Entnahme von Schlüsselarten. Auf der Basis
des Fischereiaufwands aus den 1990er Jahren wurde
geschätzt, dass durch den Beifang EU-weit jährlich
12.000 Tonnen Schollen, 600 Tonnen Seezungen,
2.000 Tonnen Kabeljau und 1.500 Tonnen Wittling im
Wert von 25 Millionen Euro verloren gehen8.

Möglichkeiten zur Verminderung des Beifangs
Seit 2003 fordert eine EU-weit gültige Verordnung, dass
die Netze für den Garnelenfang mit einem Sortiergitter
oder einem Siebnetz gefahren werden müssen. Damit
kann der Beifang von Jungfischen um mindestens
56 Prozent reduziert werden. Die jüngsten und kleinsten

Schollen werden jedoch weiterhin gefangen, vor allem
im Wattenmeer. Das Europäische Parlament (2008)
stellt fest, dass die Verwendung der Sortiereinrichtungen
wenig oder gar nicht erfolgt, offenbar weil es
Handhabungsprobleme gibt. Auch ist das Verwenden von
Sortiereinrichtungen nicht ganzjährig in den nationalen
Gesetzgebungen verankert. In jüngster Zeit werden vor
allem in den Niederlanden und Belgien Versuche zur
Elektrofischerei auf Garnelen durchgeführt. Dies würde
die Belastungen für den Meeresboden verringern, jedoch
vermutlich durch höhere Fangeffizienz zu weiterer
Überfischung und ökologischen Schäden führen.

WWF Empfehlung:
• Einrichtung fischereifreier Regenerationszonen,
• Vorschrift zur Verwendung von Sortiereinrichtungen
im Netz in allen nationalen Gesetzgebungen sowie
• Durchsetzung der Einhaltung der Europäischen und
nationalen Vorschriften.

Plattfischfischerei
Die Fischerei auf Plattfische wie Scholle, Seezunge
und Steinbutt, findet überall in der südlichen Nordsee,
vorwiegend auf sandigem Untergrund statt. Die flachen
Küstengewässer in und außerhalb des Wattenmeeres
sind Aufwuchsgebiete für diese Arten. Zum Schutz
des Nachwuchses wurde 1989 die so genannte
„Schollenbox“ (entsprechend in etwa der 12-SeemeilenZonen Dänemarks, Deutschlands und der Niederlande),
eingerichtet, in der nur Fahrzeuge mit weniger als 300
PS operieren dürfen.
Plattfische, vorwiegend Scholle und Seezunge, machen
etwa 40 Prozent des Gesamtwerts der aus der Nordsee
angelandeten Fische von nahezu einer Milliarde
Euro (2001)9 aus, und werden überwiegend durch
Niederländische, Belgische und Britische Flotten
befischt, während Deutschland ein besonders wichtiger
Absatzmarkt ist.

Abbildung 1: Typische Fangzusammensetzung in der
Garnelenﬁscherei (Quelle: ICES WGFTFB 2005)
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Die für die Fischerei auf Plattfische wie Scholle und
Zunge hauptsächlich eingesetzten Baumkurren werden
beiderseits des Schiffes ausgesetzt und durch 4 bis
12 Meter breite Balken offen gehalten. Die am oder
im Boden lebenden Fische werden entweder durch
Scheuchketten, oder auf rauem Untergrund durch
Kettenmatten aufgescheucht. Die Eindringtiefe dieser
Ketten kann bis zu 8 Zentimeter betragen wodurch
Struktur und Bewuchs des Seebodens stark beeinträchtigt

9

s. http://www.dfu.min.dk/dfu/dfuvis.asp?id=936

wird10. Gebiete, in denen Baumkurrentrawler operieren,
werden inzwischen als nachhaltig gestört und „gepflügt“
angesehen, vergleichbar einem intensiv bestellten
Acker.
Außer einer erheblich verminderten Biomasse, dem
Schaden für den Meeresboden und seiner Bewohner,
ist die geringe Maschenweite von 80 Millimetern
dafür verantwortlich, dass 90 Prozent der Fische bzw.
40 Prozent des Gesamtfanggewichts zurückgeworfen
werden11. Schätzungen besagen, dass in der südlichen
Nordsee dadurch jährlich 39 Prozent der bodenlebenden
Biomasse entfernt und deren Produktion um 15 Prozent
vermindert wird.12

Möglichkeiten zur Verminderung des Beifangs
Als wichtigstes Prinzip sollte hier festgehalten werden,
dass Baumkurrenfischerei in empfindlichen und
geschützten Gebieten generell nicht gestattet sein
sollte, auch nicht mit den hier aufgeführten technischen
Änderungen. Sollte der Fang von Plattfischen
in diesen Gebieten weiter erlaubt sein, müssten
umweltfreundlichere Methoden, wie Ringwaden oder
bspw. für Schweinswale gut erkennbare Stellnetze zum
Einsatz kommen.
Vor allem Ringwaden („Danish Seine“) bieten sich als
Alternativen zur Baumkurrenfischerei an. Beispielsweise
werden in Isländischen Gewässern die meisten Schollen
mit dieser Technik gefangen13. Auch niederländische
Fischer fangen während des Sommers Schollen mit
„snorders“. Mit diesen leichten Netzen werden auf
ebenem Grund bodenlebende Fische umzingelt und
in den Netzbeutel getrieben, ohne den Meeresboden
zu durchwühlen. Dies ist auch wirtschaftlich eine
gute Alternative, da kleinere Schiffe bei geringem
Energieverbrauch qualitativ hochwertigen Fisch
anlanden können.
Für die Verbesserung der ökologischen Verträglichkeit
der Baumkurrenfischerei selber gibt es keine klaren
Lösungen: Die zerstörerische Wirkung der schweren
Scheuchketten und Kufen der Baumkurren auf den
Meeresboden und die dort lebenden Organismen kann
am wirkungsvollsten durch Gewichtsreduktion und
Umstellen auf andere Scheuchmethoden geschehen.

s. u.a. ICES 2007, Valdemarsen et al. 2007
http://www.ices.dk/committe/acom/comwork/report/2008/
2008/ple-nsea.pdf
12
ICES 2007
13
http://www.ﬁsheries.is/nytjastofnarnir/ﬂatﬁshes/plaice/
10
11

Versuche mit Wasserstrahl- und Bürstenstimulation
zeigten jedoch eine wenig attraktive Verringerung
der Fangraten für Plattfische. Auch die elektrische
Stimulation wird derzeit erprobt (Electric Beam/Pulse
Trawling), deren Umweltauswirkungen insbesondere
auf Fische wie Haie und Rochen, die elektrische Reize
zur Orientierung benutzen, sind noch ungeklärt14.
Viel versprechend ist hingegen der Einsatz von
mechanischen Trennverfahren, die Bodenorganismen
und kleinen Fischen das Entkommen aus dem Netz
erlauben:
Benthos release panel – Die Wirkung basiert auf den um
45 Grad gedrehten Maschen an der Unterseite des Netzes,
die als jetzt quadratische Maschen auch unter Zug offen
bleiben und das Entkommen von Benthosorganismen
und kleinen Fischen erlaubt. Der Wirkungsgrad für
Wirbellose ist jedoch nur 5 bis 10 Prozent und verhindert
weder die Einebnung der Bodenstruktur, noch die
Zerstörung empfindlicher und stark gefährdeter Arten
wie Sandkorallen oder Tote Mannshand.
Die so genannten „Plattfisch-Grundschleppnetze“ mit
Fluchtfenstern aus großen, quadratischen Maschen im
Netzsteert, verringern den Kabeljaubeifang um 30 bis
40 Prozent ohne den Schollen- oder Flunderfang zu
beeinträchtigen. Auch Stellnetze können so verändert
werden, dass der Beifang von Kabeljau sehr stark
verringert wird („Low-profile low cod-bycatch gillnet“).

WWF Empfehlung:
• Einrichtung fischereifreier Zonen insbesondere in
Naturschutzgebieten.
• Umstellung von Baumkurren- auf Ringwaden-,
Stellnetz- und Angelfischerei.
• Baumkurren, falls sie weiter eingesetzt werden dürfen,
müssen mit Fluchtfenstern für Bodenlebewesen und
Jungfisch ausgerüstet sein.

ICES (2006). Answer to Special request on pulse trawl
electrical ﬁshing gear

14
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Kabeljaufischerei
Mit einer Ausnahme empfiehlt der ICES seit 2003 die
Schließung der Fischerei auf Kabeljau in der Nordsee,
trotzdem werden immer noch Quoten von mehr als 20.000
Tonnen verabschiedet und gefangen, bei ungewisser
illegaler Fangmenge und teilweise erheblichen
Rückwürfen. In der Nordsee wird der Kabeljaubestand
derzeit auf etwa 50.000 Tonnen geschätzt. Das ist
gerade ein Drittel der von Wissenschaftlern für Erhalt
und Erholung der Bestände für notwendig erklärten
Biomasse von 150.000 Tonnen.
Ein großes Problem ist die gemischte Weißfischfischerei,
in der Kabeljau als Beifang anfällt, wie bspw. in der
Fischerei auf Schellfisch, Wittling, Kaisergranat oder
Scholle und Seezunge. Insbesondere Grundschleppnetzfischereien auf alle diese Arten haben enorm hohe
Beifangmengen von jungem Kabeljau zur Folge, so dass
der ICES davon ausgeht, dass heute (2008) die Menge
and gefangenem Speise-Kabeljau und die Menge an
rückgeworfenem Jungfisch in etwa gleich groß sind.
Kabeljau wird, wie auch Wittling und Schellfisch, zwar
vorwiegend mit Grundschleppnetzen, aber auch mit
Kiemennetzen und Angeln gefangen.
Grundschleppnetze werden durch Scherbretter offen
gehalten, die zu beiden Seiten des Netzes tief in den
Meeresboden schneiden. Die Spuren dieser Scherbretter
sind selbst auf Satellitenbildern erkennbar15. Vielfach
werden am Boden der Netzöffnung Rollengeschirre,
manchmal auch Ketten angebracht. Damit die
Schleppnetzfischerei auch auf steinigem Grund möglich
wird, kommt das besonders schädliche „Rockhopper“Geschirr zum Einsatz, welches nicht über den Boden
rollt sondern springt und bislang unzugängliche
Refugien für die Fischerei erschließt. Das Netz selber
hat dabei wenig Kontakt mit dem Boden. Somit sind
die qualitativen Auswirkungen auf Meeresboden und
–fauna ähnlich wie bei Baumkurren, im Umfang etwas
geringer. Bei Anwendung von „Rockhopper“-Geschirr
werden insbesondere Korallen und Schwämme zerstört.
Die Schleppnetzfischerei wird für den Rückgang
sowohl von ehemals häufigen Haien und Rochen, als
auch von vielen großen und langlebigen Benthosarten
verantwortlich gemacht, auch für den Rückgang der
Taschenkrebs- und Europäischen Hummerpopulationen
in der Zeit von 1947-196016. Es wird geschätzt, dass die

Grundschleppnetzfischerei in der nördlichen Nordsee
jährlich unselektiv etwa 25 Prozent der vorhandenen
Benthosbiomasse entfernt17.
Vor allem dänische und britische Fischer benutzen
auch Grundstellnetze zur Fischerei auf Kabeljau. Diese
Technik ist eine umweltfreundliche Alternative zur
Grundschleppnetzfischerei, weil sie wenig Energie
verbraucht und keine Schäden am Meeresboden
verursacht. Die langlebigen und nahezu unsichtbaren
Materialien bergen jedoch ein sehr hohes
Gefahrenpotential für tauchende Seevögel, insbesondere
für überwinternde Populationen von Pracht- und
Sterntauchern, tauchenden Enten, Trottellummen und
Tordalken vor der Wattenmeerküste. Auch Schweinswale
können die Netze nicht orten. Allein 2001 kamen 2000
Schweinswale in der Fischerei auf Nordseekabeljau ums
Leben18. Die Anwendung von aktiven (seit 2003 EUweit vorgeschrieben) und passiven Markierungen der
Netze kann den ungewollten Fang von Schweinswalen
reduzieren, nicht jedoch den von Seevögeln. Daher
sollten Stellnetze nicht in Schutzgebieten für gefährdete
Arten eingesetzt werden.
Eine Reihe nationaler und europäischer Regelungen
zielen darauf, Fang und Beifang von Kabeljau
zu reduzieren. Die Regel sind jedoch allgemeine
Maßnahmen wie bspw. Bonussysteme für Fischer,
die sich an Wiederaufbau- und Beifangvermeidungsprogrammen beteiligen.

Möglichkeiten zur Verminderung des Beifangs
Vor allem Ringwaden („Danish Seine“, „Scottish
Seine“) bieten sich als Alternativen zur Grundschleppne
tzfischerei an, die auch hauptsächlich in der nördlichen
Nordsee angewendet werden. Am Grund lebende Fische
werden dabei vom Netz umzingelt und in den Netzbeutel
getrieben, ohne den Meeresboden zu durchwühlen. Dies
ist auch wirtschaftlich eine gute Alternative, da kleinere
Schiffe bei geringem Energieverbrauch qualitativ
hochwertigen Fisch anlanden können.
Es gibt eine Reihe von Möglichkeiten, den Fang mit
Grundschleppnetzen umweltfreundlicher zu gestalten.
Die beste und am wenigsten beeinträchtigende Methode
ist die Umstellung von Schleppnetzen auf Fischfallen.
Die Vorteile sind eine gute Arten- und Größenselektivität,
geringer Schaden an den gefangenen Fischen und damit
ICES 2007
ICES 2008, Book 6, 6.4.2 Cod in Subarea IV (North Sea),
Division VIId (Eastern Channel), and Division IIIa (Skagerrak)
17

s. Nature 447 (2007), p. 123
16
s. Phillippart 1998
15
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hoher Wert, großes Kosten-Nutzen-Verhältnis, da die
Fischereifahrzeuge kleiner und der Energieverbrauch
geringer ist, außerdem geringe Auswirkungen auf die
Meeresumwelt. Dennoch wird diese Technik, obwohl in
einigen Ländern traditionell verankert, fast nicht mehr
angewendet.
In jüngster Zeit werden erneut Experimente zur
technischen Optimierung von Fischfallen gemacht.
Eine hierzu neu eingerichtete ICES-Arbeitsgruppe
empfiehlt schwimmende Fallen, biologisch abbaubare
Materialien zur Vermeidung von Müll, eine bessere
Oberflächenmarkierung sowie die zeitliche und
räumliche Trennung unterschiedlicher Nutzer mittels
Zonierungskonzepten. Insbesondere die Norwegische
Entwicklung einer schwimmenden Fischfalle, die sich
mit der Strömung ausrichtet, scheint zukunftsweisend
zu sein. Auch lassen sich durch ein 2-Kammersystem
möglicherweise Kabeljau (unten) und Schellfisch (oben)
getrennt fangen.
Zur Verbesserung des Grundschleppnetzes kann auch
ein Horizontal Separator Panel verwendet werden,
welches die gesamte Netzöffnung in zwei Hälften teilt,
wobei Plattfische und Kabeljau in die untere Netzhälfte,
Schellfische, die bei Flucht nach oben schwimmen,
jedoch in die obere Netzhälfte schwimmen. Nach diesem
Prinzip arbeitet auch der „Eliminator Trawl“, Sieger des
Internationalen WWF-Wettbewerbs „SmartGear“ von
2007. Dieses Netz hat zusätzlich noch dynamischen
Auftrieb, der die Bodenberührung verringert. Auch
Netze mit sog. BACOMA Fluchtfenster oder T90
Maschen im Steert, verringern den Fang von zu kleinem
Kabeljau erheblich.

WWF Empfehlung:
• Einrichtung fischereifreier Zonen insbesondere in
Naturschutzgebieten.
• Umstellung von Grundschleppnetz- auf Fischfallen,
Ringwaden-, Stellnetz- und Angelfischerei.
• Grundschleppnetze, so sie weiter eingesetzt
werden dürfen, müssen gewichtsreduziert und mit
Trenneinrichtungen zum selektiveren Fang, sowie
Fluchtmöglichkeiten für Bodenlebewesen und
Jungfisch ausgerüstet sein.

Fischerei auf Kaisergranat
Kaisergranat (Nephrops norvegicus) ist besonders
wertvoll auf dem Markt und überdies eine relativ
robuste Krebsart. Derzeit werden aus der Nordsee rund
24.500 Tonnen19 Kaisergranat jährlich angelandet mit
einem Marktwert von etwa 220 Millionen Euro20. Vor
allem in der nördlichen Nordsee gibt es eine gezielte
Fischerei auf Kaisergranat, sonst ist die Art meist nur
eine von mehreren Zielfischarten und wird zusammen
mit diversen Rund- und Plattfischarten gefischt.
Die Fischerei findet hauptsächlich mit Grundschleppnetzen statt, die sehr hohe Beifangraten (50%
des Gewichts bzw. 60% in Anzahlen an Jungfisch21),
vor allem Kabeljau, Schellfisch, Wittling und auch
Seehecht aufweisen, und deren Spuren noch lange auf
dem Sediment sichtbar bleiben. Durch wiederholte
Befischung wird die Bodenfauna sehr stark verändert,
so dass auch relativ robuste Arten wie Seefedern
verschwinden22. Pro Kilogramm angelandetem Kaisergranat werden im Kattegat 4,5 Kilogramm Beifänge
über Bord gegeben, die auf einer Fläche von 33.000
Quadratmetern getrawlt wurden. Mindestens 41 Prozent
der für Nephropsfischerei möglichen Fläche im Kattegat
gilt als dauerhaft gestört23.
Kaisergranat bewohnt schlickige Meeresböden in
geschützten oder tiefen Lagen, deren Fauna nicht an
große physische Veränderungen angepasst ist. Um sich
von Schäden zu erholen, braucht es daher lange Zeit.
Bei der Schleppnetzfischerei auf Nephrops werden
große Mengen benthische Organismen mitgefischt,
die anschließend ohne Überlebenschance wieder
zurückgeworfen werden. Dies führt zu irreversiblen
Veränderungen des bodennahen Nahrungsnetzes bei
verringertem Artenreichtum.

Möglichkeiten zur Verminderung des Beifangs
Die wirksamste Methode, um sowohl den Fischbeifang zu
verringern, als auch die Umweltschäden zu minimieren,
ist die Umstellung von einer Schleppnetzfischerei
auf eine Fallenfischerei. Aus einem umfassenden
Qualitätsvergleich
zwischen
Kaisergranat
aus
einem konventionellen Grundschleppnetz, einem
Grundschleppnetz mit Fluchtfenster und aus Fallen,
2006 and 2007, acc. ICES Advice 2008, Buch 6
10.76 Euro/kg landing value in Danish ports 2006, acc.
Danish Directorate of Fisheries
21
EC Non-Paper (2008)
22
Hily et al. (2008)
23
Ziegler und Valentinsson (2006), Nilsson und Ziegler (2006)
19
20
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gingen die hochwertigen und mit wenig Energie und
Umweltschäden erzeugten Produkte der Fallenfischerei
als „Sieger“ hervor. Für den hypothetischen Fall, dass
dieselbe Menge Kaisergranat wie heute (24.500 Tonnen)
statt mit normalen Grundschleppnetzen zur einen Hälfte
mit selektiven Geräten und zur anderen Hälfte durch
Fallen gefischt würde, könnte die Beeinträchtigung des
Meeresbodens um 62 Prozent, der Fischbeifang um 82
Prozent und letztlich der Spritverbrauch um 42 Prozent
gesenkt werden24.
Square Mesh Selector Panels werden bereits von
der Schottischen Nephrops Flotte eingesetzt, mit 80
bis 99 Millimeter Maschenweite. Die quadratischen
Maschen des Netzes sollen die Flucht kleiner Kabeljau,
Schellfische, Seehechte und Wittlinge erlauben. Große
Maschenweiten an der Bodenseite der Netze helfen
ebenfalls, um die Masse der mit dem Netz an Bord
genommenen Bodentiere zu verringern.
Eine weitere Möglichkeit sind Sortiergitter innerhalb des
Netzes, die jedoch die Handhabung an Bord erschweren
können. In Schwedischen Gewässern ist die Verwendung
des Nordmøre Gitters bereits seit 2004 vorgeschrieben.
Nach Schwedischen Untersuchungen vermindert die
Verwendung des Gitters den Beifang von zu kleinen
Fischen um bis zu 87 Prozent25. Für den gleichen Ertrag
muss am Ende nur halb so viel Fläche befischt werden,
dadurch halbieren sich die Energiekosten und der Ertrag
steigt.
Ebenfalls zur Verminderung des Beifangs wurde der „Cut
away trawl“ entwickelt. Hier wurde die Netzöffnung
verkleinert, so dass Fische wie der Wittling bei ihrer
Flucht über den Netzrand hinausschwimmen. Sie
erzielen eine Verminderung des Beifangs von Wittling
um 50 Prozent.

WWF Empfehlung:
• Umstellung der Nephrops Fischereien von
Grundschleppnetz auf Fallenfischerei,
• Fallen und andere passive Fangmethoden können
auch in gemischten Fischereien zum selektiven Fang
eingesetzt werden (s.o.),
• In gemischten Fischereien mit Grundschleppnetz:
Erhöhung der Fangselektivität durch Fluchtfenster
und Sortiergitter.

WWF-Empfehlungen
WWF schließt aus der Übersicht über Entwicklungen
in der Fangtechnik, dass es jetzt und heute möglich
ist, die in den Nordseefischereien zur Zeit eingesetzten
Fischereimethoden
durch
umweltfreundlichere,
also beifangärmere und Lebensraum schonende
Fangmethoden zu ersetzen.
Eine Umstellung muss nicht teuer sein! Eines der Ziele,
mit denen der Europäische Fischereifonds (EFF) aufgelegt
wurde, ist die Förderung einer nachhaltigen Nutzung der
Ressourcen unter Minimierung der Umweltauswirkungen
der Fischerei. Die Europäische Kommission ruft
Mitgliedstaaten und Industrie ausdrücklich dazu auf,
alle Möglichkeiten zur Finanzierung von Rückwurf- und
Beifang reduzierenden Maßnahmen zu nutzen, u.a.
• Pilotprojekte zur technischen Vermeidung von
Rückwürfen,
• Co-Finanzierung des zu ersetzenden Fischereigeräts
und der Anpassung der Anbord-Bearbeitung der
Fänge,
• Produktentwicklung zur Aufwertung von derzeit
ungenutzem Beifang.
Der WWF zeigt in seinem „Smart Investments“
Bericht (2007) weitere Beispiele über Erfolg
versprechende Initiativen und Wege zur Beantragung
finanzieller Beihilfen. Um global einen starken Impuls
zur (Weiter-) Entwicklung umweltfreundlicherer
Fischfangtechniken zu geben, hat der WWF seit 2004
einen weltweiten Wettbewerb zur Neuentwicklung von
Beifang reduzierenden und innovativen Fanggeräten
ausgeschrieben („Smart Gear“ Competition26). Daraus
ging 2007 der „Eliminator Trawl“ als Sieger hervor,
der mittlerweile in der US Fischerei-Gesetzgebung
vorgeschrieben ist. Auch das „Reflektive Netz“ zur
besseren Ortung von Stellnetzen durch Schweinswale
in der Nordsee war ein Wettbewerbssieger des Jahres
2007.
Auf europäischer Ebene sollte die Vermeidung von
Beifängen und Rückwürfen verpflichtend sein.
Neue Regelungen hierzu sind aktuell bereits in der
Entwicklung. Der WWF hat in der öffentlichen Beratung
der EU-Kommission zu diesem Thema im Sommer 2008
eine detaillierte Position hinterlegt27.

http://www.smartgear.org
http://ec.europa.eu/ﬁsheries/cfp/governance/consultations/
contributions250408/07_wwf_en.pdf
26

siehe 23
25
siehe 19
24
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Immer mehr Verbraucher achten darauf, dass Fische
und Fischprodukte aus umweltfreundlichen Fischereien
stammen. Das vom WWF unterstützte Qualitätssiegel
des Marine Stewardship Council (MSC) ermöglicht
den Verbrauchern, eine gute Wahl zu treffen und sich
für nachhaltig und umweltschonend gefischten Fisch zu
entscheiden.
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WWF Conclusions and Recommendations on the ecosystem effects
of ﬁshing
Minimising the ecosystem effects of fishing is one of
todays key challenges of fisheries management if our
marine ecosystems shall maintain and regain their full
ecosystem service capacities, including the delivery
of fish for our tables (The Royal Commission on
Environmental Pollution, 2004). The impacts span from
changed species compositions and decreasing average
size of the fish communities due to overfishing, to a
continuing degradation of benthic ecosystems caused by
repetitive disturbance, and huge numbers of unwanted
bycatch of seabird, mammals and turtles.
This is not only due to a failure of national and European
fisheries policies, which could implement area or
gear closures, effort and fleet reductions, or a realtime management system for mitigating the negative
ecosystem impacts, but also due to a lack of pressure on
the development and implementation of optimised gears
and research on technological advances, respectively.
Developing less damaging fishing methods is key
solution to all fisheries sectors if the métiers shall have
a long term future. It is however particularly relevant
also for the management of fisheries in those marine
protected areas which will not be closed to all kind of
extractive use.
From the current report it becomes clear that all of
the North Sea fisheries could in fact become more
environmentally friendly. There is a broad range of
options now available to reduce or mitigate the currently
exerted gear impacts on the biota, without necessarily
jeopardizing the catchability of the target species,
including:
• Restrict the spatial distribution of fishing effort –
close to fishing the currently unfished and additional
refuges
• Make use of behavioural differences between fish
and crustacean species for better cleaner catches
– placement of sieves or grids and escape doors into
the nets
• Place baited hooks on longlines outside the reach of
birds and turtles
• Mark fishing gear in such a way that they can be
recognized by cetaceans (active and/or passive
acoustic devices)
• Reduce the weight and penetration depth of towed
gear
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•
Replace towed gear by pots
•
Use the funding possibilities of the European
Fisheries Fund (EFF) for trials and application of
environmentally friendly gear (see Annex 2)
Nonetheless, in particular the current options for reducing
the impact of beam and otter trawls on the seabed are
very limited and the best alternative seems to be in many
cases to replace trawling by static gear fishing with
pots. It should, however, be considered, that increased
selectivity may increase catchability of the target species
to an unsustainable level.
Life cycle assessment (LCA) shows that catching with
pots in fact can not only ecologically a considerable
alternative, but even economically profitable (Ziegler &
Valentinsson 2007). LCA can and should be used both
to compare the environmental performance of different
segments of a fishery and to evaluate the environmental
consequences of introducing new technical regulations
to a fishery for which LCA data are available (see
e.g. Ziegler & Valentinsson 2007). Life cycle analysis
enables true comparisons because it includes costs like
fuel consumption (which means travelling and fishing
time and effort), as well as benefits like product quality
(price and therefore revenue). Profitability of switching
or altering gears is thus not limited to catchability, but
includes time savings through cleaner catches or money
savings through dragging lighter gear or just collecting
the gear, respectively.
Not only regarding the minimized impact on the
environment, but also from a life cycle perspective, the
switch from actively towed to passively collecting gear
seems to be a very promising alternative. Although the
pot fishery is very limited today, there is great interest
in expanding the knowledge on the applicability and
competitiveness compared to the currently used gear
in the North Atlantic. First experimental results on
potting gadoids come from New Foundland (RELEASE
project), whereas in Sweden creeling (fishing with
pots) is harvesting 20 % of the commercial Nephrops
catch. A first technical Workshop on Gadoid Capture
by Pots (GACAPOT) was held end 2006, and ICES
has established a new working group dealing with Fish
Pots for Commercial Fisheries and Survey Purposes
(SGPOT).

WWF Conclusions regarding technical possiblities and effectiveness to reduce the unwanted catch of nontarget organisms:
1. Life Cycle Analysis can and should be used both to compare the environmental performance of different
segments of a fishery and to evaluate the environmental consequences of introducing new technical
regulations to a fishery for which LCA data are available (see e.g. Ziegler & Valentinsson 2007).
2. For each purpose and for each target species, different combinations of material, configuration, and release
panel applications have to be tested in sea trials to find the optimum selectivity for the specific aims (Kynoch
et al., 2006, Madsen et al., 2006).
3. A clear definition of targets, and information on the use of the specific gears is required to enable the
development of a net design which enhances the desired selectivity.
4. The inadequate level of incentive was identified as the main drawback to discard reduction rather than the
lack of technical ability (Catchpole et al. 2006a).
5. Behavioural differences may help to separate target from non-target species e.g. by vertical separation (e.g.
horizontal separator panels use this).
6. Taken the high rates of bycatch in the Crangon beam trawl fishery and the relatively poor results achieved
by the implementation of grids and sieving nets, there is a strong need for additional research on mitigation
measures in this fishing metier.
7. Most of the important North Sea fisheries could be made more selective towards the targeted species
and marketable size fraction. Examples given below are results of successful trials and partly commercial
application which showed that commercial catch rates could rather be retained:
a. Cod fishery: horizontal separator reduces flatfish bycatch effectively (Mieske 2004), “Ex-It” reduces
undersized cod (Glass 2002). Pot fishing for cod may be the most promising alternative to mobile gear:
good catches of high quality fish at no impact on benthos and non-target species may render pot fishing
economically competitive.
b. Plaice and sole fishery: „flatfish ottertrawl“ reduces cod bycatch (Madsen et al. 2006)
c. Whiting: Square mesh selector panel reduces haddock, whiting and cod bycatch, further improvements
possible by careful selection of mesh width, and distance to cod line (Knyoch et al. 2006)
d. Blue whiting: e.g. with Flexi-grid 95 % reduction of cod and saithe bycatch
e. Haddock: The Five-Point-Haddock trawl effectively separates cod from haddock at reduced ground
contact and drag. Pot-fishing may be a good alternative.
f. Norway pout: Sorting grid combined with square mesh window reduces haddock and whiting bycatch
between 37 and 57 %.
g. Nephrops: Creeling was found to be most resource-efficient compared to conventional trawling and
species-selective trawling (using the Swedish grid), maximizing the catch quality and value, minimizing
bycatch, area affected by the fishery and therefore fuel consumption. Selection grids increase the efficiency
of trawls, resulting in less resource use than conventional trawls but higher compared to creels.
h. Pandalus: Cosmos or Nylon grids release almost 100 % of cod and halibut bycatch.
i. Brown shrimp: 90 % reduction in the retention of unwanted bycatch (both fish and benthic invertebrates)
by introduction of sieve net (Revill & Holst 2004)
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WWF conclusions on possibilities to reduce accidental mortality of seabirds, turtles and cetaceans:
1. The elimination of accidental mortality of seabirds, turtles and cetaceans in fishing gear is a priority for
conservation and fisheries management.
2. Solutions do exist, however need to be tailored to each specific fishery.
3. More directed incentives are required to further test and implement those mitigation measures which proved
effective, and to invest more into finding new solutions, respectively:
a. Cetacean bycatch in purse seines can be mitigated by skippers avoiding cetacean pods. Inter-active
pingers and reflective gill-nets as passive alternatives are effective and acceptable mitigation measures
which should be developed towards commercial application. Simpler and more cost-effective solutions
may be possible such as the use of net material which tears apart upon entanglement of a harbour porpoise,
avoidance of gill-netting in areas known to be favoured by cetaceans and reduced soak times.
b. Seabird bycatch in longline fishery for swordfish/tuna can be minimized by night time release of baited
hooks, reduced floating times of hooks/shooting of lines at depth, dyed bait and/or parallel discard of
organic waste for distraction.
c. Turtle bycatch in longline fishery for tuna and swordfish is species and fishery specific. The bycatch
of loggerhead and leatherback turtles can be reduced up to 90 % simply by replacing the broadly used
J-Hooks by so called Circle Hooks, a nearly round shaped hook with increased diameter that cannot be
swallowed by the turtles. Night time release of baited hooks (Loggerhead turtle), choice of bait (fish
instead of squid), reduced floating times of hooks, reduced soak times, avoidance of bycatch hotspots or
coastal areas (see e.g. Gilman et al. 2005) further help reducing incidental turtle bycatch. Catch efficiency
for target species is not reduced by either measure.
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1 Introduction
1.1 General aspects of the study
The mitigation of the adverse effects of fishing on
the marine environment is an urgent task of common
interest. The signs of potential irrecoverable damage of
the integrity of marine and coastal environments call for
immediate responses and effective measures to sustain
and/or recover the ecosystem complexity of the North
Sea (Worm et al., 2006).
The present desk study is aimed at reviewing the recent
research and development on technical mitigation
measures and selective fishing methods to show directions
for further discussions, strategies and improvements. A
key definition of selective fishing refers to a fishing
method’s ability to target and capture organisms by
size and species during the fishing operation allowing
non-targets to be released unharmed (Fisheries Global
Information System, FIGIS, FAO, 2006).
Improved selectivity can be achieved in different ways,
by modifying the gear design and/or operation, and by
using alternative fishing gears. In trawls and gillnets,
mesh size is a well-known measure to regulate the size
of captured organisms. For mobile gears, like trawls and
seines, improved selectivity can also be achieved by
using square meshes in the cod ends and by inserting
filtering grids in front of the cod end. Separation of
targets and non-targets species can also be achieved by
using grid devices (FIGIS, 2006).

Successful technical solutions have also been found to
reduce the capture of non-fish species like mammals,
turtles and seabirds. The capture of dolphins in the purse
seine fishery for tuna has been reduced to an insignificant
level by using a combination of technical changes,
rescue techniques, education of fishers and management
actions. The incidental capture of seabirds in longline
fisheries can be significantly reduced by underwater
setting of the line, night setting and scaring the seabirds
away from the baited hooks (FIGIS, 2006).
To guide decision makers and politicians, a so-called
“Toolbox of acceptable management measures” was
developed through an intensive stakeholder consultation
process led by The European Fisheries Ecosystem Plan
team (EFEP, 2006), an EU funded project. Stakeholders
from all across Europe were interviewed to assess the
most acceptable fishery management measures for
the achievement of sustainable fisheries based on the
health of the ecosystem. The interview partners were
fishers, fishing-related industries, regulators, scientists,
environmentalists, and NGOs.
There was nearly unanimous support for management
employing technical measures
1. to increase the selectivity of gears and to reduce
bycatch by using separator devices, escape hatches
increased mesh size or pingers (acoustic devices) and
reflective nets.

Figure 1: Selective ﬁshing reduces to a minimum the amount of discard while maximizing the marketable ﬁsh caught.
WWF Germany
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2. to limit fishing destruction of some habitat types by
using lighter, less destructive gears.
It was universally accepted by all stakeholders that
the impacts on the following ecosystem components
should be managed by the introduction of new technical
measures and devices:
• Juvenile target fish species
• Non target fish species
• Some birds and all marine mammals
• Benthic habitats
Also the fishing industry recognises the interdependence
of fishing and the health of the marine environment and
accepts the need for concerted actions to reduce the
risks of causing irreversible damage to the essential
structures and functions of the ecosystem (Symes, 2005).
These clear signs of agreement and the demonstrated
willingness of co-operation between all involved
stakeholder-groups should be used as a baseline for the
implementation of technological improvements for the
mitigation of harmful effects of fishing on the North Sea
marine ecosystem.

1.2 Different fishing metiers in the North
Sea and their main effects on the
ecosystem components
Recently, the ICES working group on ecological impacts
of fisheries (WGECO) has assessed the main threats of
North Sea fisheries on the environment (ICES 2006a).
The direct effects of different fishing gears on target
species, non-target species and habitats of the North Sea
are well characterised in most of the cases. In addition,
there are also strong indications for direct and indirect
effects on the food web, as for example the competition
for food between fisheries and marine mammals and birds
(Frederiksen et al., 2004), or changing of the North Sea
fish community structure (Daan et al., 2005).
The magnitude of the interference of fishing with the
marine ecosystem can be illustrated by the volume
of discards: Globally, 27 million tonnes of bycatch
were estimated to be discarded each year (Pauly and
Christensen 1995), of which 789 000 tonnes are discarded
in the North Sea (Camphuysen et al., 1993; Garthe et al.,
1996). Of this, 20 % or 150.000 tonnes consist of benthic
invertebrates. It is estimated that between 20 and 70 % of
the total discarded material may be consumed by seabirds
Figure 2:
Effects of active
ﬁshing obtained
from:
www.motherjones.
com/.../2006/03/
ﬁshing_02.html
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(Blaber and Wassenberg, 1989; Camphuysen et al., 1993;
Evans et al., 1994; IMPACT-II report (Lindeboom and de
Groot, 1998) reviewed in Linnane et al., 2000).
The direct impacts of towed demersal fishing gears on
the benthic habitats are due to the physical disturbances
caused during contact with the seafloor. Effects are the
restructuring of the sediments, the removal of large
features, the reduction of structure-building organisms
followed by a general reduction of habitat complexity
(ICES 2002, 2003). The final extent of the impact is
dependent on following aspects:
• The type of gear
• The temporal and spatial intensity of the fishing
activity
• Synergistic effects of different activities
• The natural level of physical disturbance/depth
• Sediment composition
• The initial level of physical and biological complexity
A further effect is the release of contaminants and heavy
metals caused by the resuspension of sediments during
the process of trawling. This problem refers mainly
to the muddy fishing grounds close to the coast. Not
only contaminants but also nutrients are resuspended
during these processes as demonstrated by field studies
in the North Sea (Trimmer et al., 2005) and laboratory
experiments (Percival et al., 2005).
In general, the impact of otter trawls is considered to be
less severe than the impact of conventional beam trawling
(Collie et al., 2000, de Groot and Lindeboom, 1994).
The deeper the gear is penetrating the seabed, the more
severe is the adverse effect on the habitat and associated
species. The impact of demersal trawling on the benthic
community increases with increasing size and fragility
of the organisms morphology as well as the decreasing
mobility of the benthic organisms. The mortality of
benthic invertebrates is therefore selective and has
already lead to reduced abundance of large species with
low increase rates and to a dominance of smaller species
with high rates of reproduction. This phenomenon has
already been described for a number of areas in the North
Sea (Jennings et al., 2001, Duplisea et al., 2002).
Beam and otter trawling affect the benthic fauna by
passing of the gear directly and, if caught, as bycatch and
discard in the net. Organisms that escape through the net
may also be damaged. (de Groot and Lindeboom, 1999).
Survival and mortality of benthic organisms discarded
during Nephrops trawling have been studied in detail by
Bergmann and Moore (2001 a, b). Their results indicate
that post-trawling mortality of discarded echinoderms

and decapod crustaceans has been underestimated in
the past. Deeper living benthic animals are also affected
by the contact with the otter boards (Rosenberg et al.,
2003). In addition, high amounts of discard have affected
the composition of the benthic communities, leading
to a relative increase in abundance of the scavenger
populations.
The impacts of fishing on commercially exploited
fish species and fish communities are in the first
line mediated by the fact that fishing removes large
specimens, most often top predators, from the marine
environment. In a sustainably exploited fish community,
large individuals and species with large Linfinity should
be well represented, whereas one of the consequences
of overfishing is that large individuals and species with
large maximum length are disproportionately reduced
in the community (Jennings et al. 1998; 1999). Thus,
fishing increases the selective mortality of larger species
and older life stages and no mitigation measure is able to
compensate this ongoing selectivity. The consequence is
a decrease of the mean size of animals in a community
followed by a reduction of reproduction capacity These
effects are similar to those on the benthic communities
which show a reduced abundance of large sessile species
(Tillin et al., 2006).
Apart from the reduction of large fish, beam trawling
produces high bycatch rates of juvenile flatfish, and
other fish species living in close contact to the sediments,
especially in the southern North Sea mixed species fishery.
Otter trawling, which is the principal trawling method
employed in the northern North Sea, targets roundfish
like cod, whiting or haddock with bycatch of roundfish
including undersized target fish as well as flatfish.
Figure 5 and 6 show the modelled distribution of nontarget fish bycatch smaller and larger than 25 cm in the
North Sea.
The pelagic small meshed fisheries (SMF) targeting
sandeel, Norway pout and sprat are competing with the
elder life stages of e.g. cod, saithe, whiting, mackerel
and haddock for the same resources. The food of saithe
and whiting constitutes to 50 % of theses species. Cod,
mackerel and haddock use them to 1-30 % of their total
food (Gislason, 1994). In contrast to the other fisheries,
there is no discard from the SMF, since the whole catch
is landed. Nevertheless, in the fishery for sprat, there is a
high bycatch of small herring and there are high bycatch
rates of juvenile gadoids in the industrial fishery of
Norway pout (ICES, 2006a).
WWF Germany
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Figure 3:
Modelled impact of four major
demersal ﬁshing categories
on the benthic community of
the North Sea. Maps show
total modelled annual mortality
given the distribution of beam
trawl, otter trawl targeting ﬁsh,
otter trawl targeting Nephrops
and Seine gear ﬁshing activity
1998-2002 and per ﬁshing
event mortality rates of 25%,
10%, 10%, and 5% respectively
for each gear type (from ICES
2006a, Fig. 3.5.4.1).

Figure 4: The proportion of large ﬁsh in catches (Source: RIVO).
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Figure 5: Fishing impact on non-target demersal ﬁsh smaller than 25 cm expressed as total catch in tonnes and the mortality as percentage of
the total biomass present in that rectangle (from ICES 2006a, Fig. 3.5.5.2).

Fig. 6: Fishing impact on non-target demersal ﬁsh larger than 25 cm expressed as total catch in tonnes and the mortality as percentage of the
total biomass present in that rectangle (from ICES 2006a, Fig. 3.5.5.2).
WWF Germany
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1.2.1 The sequence of adverse environmental
effects of fisheries
Studies have clearly demonstrated that the first fishing
event has proportionally higher impacts on the marine
environment than the following events (Collie et al.,
2000). Nevertheless, the effects of the following fishing
activities are cumulative. Thus, multiple fishing effects
caused by a low-impact gear may in fact exceed the
damage caused by a single pass of a more heavily
impacting gear (ICES, 2006a).
For that reason, it is very important that low-impact gears
must have comparable catchabilities to conventional
gears. Otherwise the increased effort on fishing
grounds would lead to even higher net-impact on the
environment.
Thus, the present study concentrates on technical
developments which do not lead to significant decrease
of fishing efficiency.
The assessment of the cumulative impact is even more
complicated due to the fact that also the ability of the
ecosystem to recover and the recovery time has to be
taken into consideration. That means that for sensitive
habitats like reef structures closures are the only measure
to mitigate the impacts of fisheries (ICES, 2006a).
Nevertheless large parts of the North Sea are relatively
shallow sandy and muddy grounds of rather high natural
dynamics and recovery potential and therefore, technical
mitigation measures may lead to an adverse effect
reduction of fishery on the ecosystem.

1.2.2 Areas of specific fishing metiers in the
North Sea
Cod, haddock, whiting, saithe, plaice, sole, brown shrimp
and Nephrops are the main targets of the demersal
mixed fisheries in the North Sea, Skagerrak and Eastern
Channel (Rätz et al., 2005). Gadoids and Nephrops are
mainly taken in the northern part of the North Sea by
otter trawling gears while the flatfish and brown shrimp
fisheries are conducted in the southern part mainly by
using beam trawls. Recently, the central North Sea has
been less intensively fished with demersal gears. Pelagic
fisheries mainly target herring and mackerel. These are
all predominantly for human consumption, although a
proportion of the pelagic fish is used for fishmeal and fish
oil production. In addition, there are industrial fisheries
for sandeel, Norway pout and sprat which are used in the
production of fishmeal. Besides these finfish fisheries
20
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there are also fisheries for the crustaceans Nephrops,
Panadalus borealis and brown shrimp (Crangon
crangon). Norway, Denmark, UK and The Netherlands
are the major North Sea fishing nations.

1.3 Status of the North Sea fish stocks
Information on the status of stocks is derived from the
International Council for the Exploration of the Seas
(ICES) who undertakes annual stock assessments in
the North Sea. ICES called for a complete ban on cod
fishing in the North Sea, the Irish Sea, and west of
Scotland between 2003 and 2007 in order to develop
recovery plans to rebuild the stocks. In response to this,
the European Council did adopt a Cod Recovery Plan
in 2004 (Council regulation (EC) 423/2004) which has
been reviewed once since then. The aim of the plan is to
increase the amount of mature fish. The measures include
controls for the setting of total allowable catch (TAC),
fishing effort limitation (number of days at sea, kW days
and gear restrictions) and restrictions on landing ports,
stowage and transport of cod.
ICES has previously concluded that a recovery plan must
include an adaptive element, implying that fisheries for
cod remain closed until an initial recovery of the cod
SSB has been proven. Such an element is not included
in the existing plan. ICES therefore considers the EU
recovery plan as not consistent with the precautionary
approach.
North Sea cod stocks are in a very poor condition
caused by several parameters like high levels of fishing
mortality, high discard rates, low spawning stock
biomass and rising temperature. However, during
2007 it became evident that the 2005 year class was of
above average size. A moderate fishery was considered
tolerable if certain technical and geographical measures
were applied to avoid the catch of immature cod of
the 2005 year class. But currently, the 2005 year class
makes up to 40 % of the discarded cod catch in the North
Sea suggesting that voluntary measures have not been
implemented sufficiently.
The stock size of haddock shows variations due to
the occasional occurrence of a very strong year class.
Although in 2006 the stock was considered within safe
biological limits, currently it is the 1999 year class alone
that supports the haddock fishery. However, another
promising year class recruitment is not predicted for
several years.

The status of the whiting stock is unknown, but with
declining landings and poor recruitment in recent years,
the stock is considered outside safe biological limits.
Also most flatfish stocks are outside the safe biological
limits. Plaice is estimated to be near the lowest observed
level and exploitation rates are considered to be too high.
The development of a recovery plan for this species
has been recommended. For sole the spawning stock
biomass reached a historic low in 1998 and although
some recovery has been observed, recent recruitment is
very poor. The fishing mortality for this species is also
considered to be too high. In contrast to the previous
stocks, the abundance of saithe has increased in recent
years whilst fishing mortality has decreased, and the
stock is considered to be within safe biological limits.
Herring stocks have recovered since the closure of the
fishery in the 1970s and 1980s however, due to very
low recruitment to the North Sea spring and autumn
spawning herring stocks since 2002, ICES again advices
to significantly reduce the fishing mortality (ICES
2007).

The mackerels caught in the North Sea come
predominantly from a larger western group which
spawn outside the North Sea and are only present in the
northern North Sea in the second half of the year. The
sandeel stocks have fluctuated with recent recruitment
being amongst the lowest recorded. Recruitment to the
Norway pout stocks has been very poor in recent years
and landings declined. However, the stocks are thought
to be within safe biological limits. The sprat stocks
are considered to be in good condition, with biomass
increasing in recent years.
The Nephrops and Crangon stocks within the North
Sea are generally thought to be exploited at sustainable
levels, and may even be underexploited in the northern
North Sea. The Panadulus borealis stocks appear to
be stable in some areas (e.g. Norwegian Deep and
Skagerrak) but are uncertain in others (e.g. Farn Deep
and Fladen Ground).
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2 State of the art of the recent research on alternative ﬁshing gears /
techniques
The decline of fish stocks and the strong effects of
fishing gears on seabed, fish and benthic organisms
call for mitigation measures of fishing impact on the
environment and have led to strong research efforts on
low impact fishing techniques during the last decade.
There are different ways to reduce the fishing impact on
the ecosystem, by developing technical improvements of
currently employed conventional fishing gears. Each of
the technical modifications listed below is able to solve
specific regional and gear-specific problems which are
defined in detail in the following sections.
• Escape devices
• Net design
• Mesh design to increase selectivity
• Beam/chain configurations to reduce penetration
depth
• Design of trawl doors to reduce bottom contact
• Modification of weight and size of the gear – seabed
contact/penetration depth into the sediment
• Changed Towing speed
• Use of deterrent devices
• Change of gear towards more sustainable static
techniques like potting

2.1 Mitigating the impact on non-target
organisms - juvenile target and nontarget fish, birds and mammals
2.1.1 Measures to reduce the bycatch of juvenile
target fish and non-target fish
Problems with the unintended catch of juvenile fish
mainly occur in the otter trawl and in the beam trawl
fishery. Pelagic gears and purse seines rigged offshore
target mainly schools of fish and have therefore less
bycatch of non-target fish species than bottom trawls but
nevertheless, the bycatch of non-target juvenile roundfish
as well as marine mammals might be significant in some
cases (ICES, 2006a).
Mitigation of bycatch can be achieved by the modification
of the following factors:
• Material of the gear, mesh design
• Mesh width of the codend
• Codend configuration
• Escape devices (grids, release panels)
• Deterrent devices
• Towing speed
• Improvement of fish detection and identification

For some of the gear modifications and impact mitigation
measures, behavioural differences between target and
non-target organisms are used to improve the selectivity
of the gear.
2.1.1.1 Mesh width of the codend and codend
conﬁguration
Modifications of mesh sizes and cod-end configurations
in order to increase the species and size selectivity of
nets are the two measures which have received the
greatest attention during the last decade. As an EUdirective requires to throw over board as discard any
undersized fish, the mesh size of the cod-end of towed
trawls has to be designed so that it catches as few as
possible undersized fish.
There are numerous studies which investigate the
selectivity of different combinations of cod-end
configurations and the applications of square mesh
panels and /or large-mesh top sheets (Kynoch et al.,
2006, Madsen et al., 2006). Taken together, there is
no universally valid solution to this problem. For each
purpose and target species, different combinations of
material, configuration, and release panel applications
have to be tested in sea trials to find the optimum
selectivity for the specific aims.
Bycatch of gadoids for example can be reduced in
demersal trawls by placing very large meshes or by
reducing the top-panel. Square meshes in the cod-end are
a further measure to increase the selectivity of gadoids
(in Madsen et al., 2006). In contrast, square meshes
decrease the flatfish selectivity compared to diamond
meshes (Figure 4). These examples showed, that a
clear definition of targets, followed by the respective
use of the specific gears might be one step towards the
enhancement of selectivity.

Square Mesh

Diamond Mesh

Conventionally, most otter trawl netting is
made of diamond shaped meshes . Drag
from the codend causes this mesh to
elongate considerably with the result that
the netting traps. The escape area open to
juvenile ﬁsh now becomes closed leading
to a negative effect on selectivity of small
species, juvenile ﬁsh and undersized
targets. Square mesh netting is one
accepted way of improving size selectivity
in codends and extensions. If set correctly,
this mesh allows a constant opening for
the escape of small ﬁsh species

Figure 7: Different mesh shapes
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Due to the fact that gears are very expensive, additional
costs would come up to the fishermen who are already
burdened by increasing fuel costs. But the entrainment
of different gears for different purposes would enable
the fishermen to adapt their fishery to the respective
conditions at the fishing grounds without increased
steaming periods and increased bycatch. One recent
example of the usefulness of the development and
testing of species-selective codends is given by Madsen
and co-workers (2006) who worked successfully on the
development of a specific flatfish ottertrawl to reduce
cod bycatch in the Baltic Sea flounder fishery. One sea
trial was conducted in the Danish plaice fishery in the
Skagerrak and two other sea trials were run in the Baltic
Sea flounder fishery. The catches from the selective
flatfish trawl were compared to catches made with a
conventional flatfish otter-trawl. The selective flatfish
trawl caught more plaice and had reduced cod bycatch,
particularly of undersized cod in the Skagerrak sea trials,
compared to the conventional flatfish trawl. It also caught
more flounder and had reduced cod bycatch during the
two sea trials in the Baltic Sea.
On the other hand, fishery technology is not only
improving selectivity but improving catchability with
deleterious effects for non-target and juvenile fish,
demonstrated by the high amount of bycatch of juvenile
sole in North Sea beam trawl fishery caused by the
improvement of the net material. This big problem has
recently been addressed by the German federal agency
for fisheries. They showed that in beam trawls used for
Dover sole fishery the regulated minimum mesh size of
80 mm lead to a bycatch of 92 % of undersized sole.
Even if the mesh size was extended to 100 mm, 89 % of
the caught sole remain undersized due to the improved
net material technology. Thus, the increase of mesh size
alone does not guarantee a decrease of the bycatch of
juvenile, undersized fish (Dahm, 2006).
A second example for an unsatisfactory mandatory
implementation of a mitigation measure is the Bacoma
cod-end for the Baltic Sea cod fisheries. The Bacoma
cod-end was implemented in 2003 to reduce the high
bycatch rates of undersized cod, following a total ban of
diamond meshes in codends.
The BACOMA codend, developed in the frame of the
EU project BACOMA, is rigged with square mesh
windows with 110 mm mesh width at the upper panel. In
the meantime, additional information is available based
on its use in commercial fisheries. Indeed, there was a

strong reduction of bycatch rates of juvenile cod in the
beginning of the implementation. Only 4 % undersized
cod remained in the net. But also negative consequences
were recorded:
The dependency on a monopolist producer of the
square mesh knotless netting material and the particular
problems of small trawls being obliged to incorporate
the 3.5 meter long escape window without proportional
adaptation are two of the problems (Dahm et al., 2003).
Shrinking of the net material, decreasing the meshwidth
of the square mesh windows was reported as well as a
decreased selectivity following to competent gear repair
(Federal research agency for fisheries, BFAFi, 2004).
Therefore, alternatives to the BACOMA codend, such as
the “T90 codend” (meshes turned by 90° degrees which
stay open due to the position and slope of the knots) were
tested by German and Polish scientists. Recently, the EU
Commission has decided to allow cod-ends made of the
“T90 codend” as an alternative for the Baltic cod fishery
(Wienbeck and Dahm, 2006).
Apart from juvenile bycatch, high flatfish bycatch is the
major problem of the cod fishery in the southern Baltic.
To solve the flatfish bycatch problem, gear experiments
have been carried out with the aim to separate cod from
flatfish already when fish enters the rear belly, using
behavioural differences (Mieske, 2004). Cod keeps a
greater distance from the bottom compared to flatfish.
The aim was to separate cod and flatfish by splitting the
funnel into an upper and lower part with a horizontal
panel. Cod and flatfish separation was best at a panel
distance of 50 cm from the bottom. Thereby, 74 % of the
cod were found in the upper panel, whereas 75 % of the
flounder were in the lower section.
Square mesh selector panels (Linnane et al., 2000)
With the aim of reducing the bycatch of haddock, whiting
and cod in whitefish trawls, square mesh selector panels
have been tested in the North Sea. The use of square
mesh panels proved to be relatively successful leading
to its further use in the Nephrops fishery in the Irish Sea
and the North Sea. In 1992, further trials with square
mesh panels were carried out off the English coast
in ICES areas VIIe and VIIf. The aim was to reduce
discards in a multi-species fishery. The results indicated
discard reductions for whiting and hake but fishermen
expressed concern at losses of marketable fish species
such as squid and red mullet by the application of the
square mesh panel. Further trials demonstrated that with
careful selection of the mesh size considerable reductions
WWF Germany
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of non-target and juvenile fish species could be achieved
and indicated that the additional “sieving” effect of large
mesh panels on the bottom sheet of conventional trawls
also reduced the bycatch of benthic organisms. Similarly
designed large mesh bottom panels were tested off the
west coast of Ireland with monkfish, megrim and hake.
Positive results were obtained but in mixed flatfish
fisheries discard reductions were accompanied by the
loss of marketable sole.
The recent EU standard gear for Nephrops fishery has an
80mm (nominal) diamond mesh codend with 120 open
meshes and an 80 mm (nominal) knotless square mesh
panel 3 meters long positioned in the top sheet at 15 18 meters from the codline. Very recent studies are
working to further improve this gear for the mixed
Nephrops/whitefish fishery by modifying the meshwidth
of the codend and the distances from the codline, where the
square mesh panels are inserted (Kynoch et al., 2006).
2.1.1.2 Escape divices: Grids
Escape devices like grids mounted inside the net (Figure
5) are measures to decrease the amount of unwanted
bycatch of juvenile and non-target fish and/or benthos
organisms in demersal trawl fisheries. Grids were tested
in many mixed fisheries and are most effective when there
is a big difference in body shape between the species to
be separated. Since the bars act as a sieve, grids may
also be used for selecting different sizes. Many complex
designs were proposed to achieve both size and species
separation and there are now several fisheries in which
grid use is mandatory (Stewart, 2001).
The use of grids for bycatch reduction in the Nephrops
and northern shrimp ﬁshery
High levels of bycatch and discarding of small gadoids
were the main problems of the North Atlantic northern
shrimp (Pandalus borealis) fishery (Grimaldo and

Larsen, 2005). After the mandatory introduction of the
Nordmøre steel grid in 1993, the situation improved
(Huse et al., 2003). The Nordmøre grid is inserted in the
cod-end and diverts fish to an escape gap whilst allowing
the smaller shrimp to pass through.
Richards and Hendrickson (2006) evaluated the
effectiveness of the Nordmøre grid in the Gulf of Maine
northern shrimp (Pandalus borealis) fishery using data
collected by fishery observers before and after the
Nordmøre grid was applied. The percentage of bycatch
in the observed tows declined from nearly 50% to about
15% after the Nordmøre grid was applied. The Nordmøre
grid significantly reduced bycatch of eight out of nine
groundfish species examined and of two species groups
(flatfish and roundfish). Catch rates of northern shrimp
increased using the Nordmøre grid (+37%) possibly due
to higher catch rates of large shrimp.
Nevertheless, lighter grids need to be developed, because
the steel grids have an extremely high weight. Grids
made of high density polyethylene (HDPE), commonly
used in Canada since 1993 have been accepted in Norway
since 2001 as an alternative to the steel grids. One of
the disadvantages of these lighter grids is the fact that
they are easily blocked by flatfish, increasing the loss of
shrimps (Grimaldo, 2002).
To enhance the water flow intensity and thereby decrease
the shrimp losses, a new type of grid made of fibre glass
and Polyamide (PA), the so-called „Cosmos grid“,
had been designed and tested by Grimaldo and Larsen
(2005). Differences between the HDPE and the Cosmos
grid were assessed in a field study. Both grids proved
to be very selective with respect to the fish release. The
Cosmos grid released over 95 % of all cod captured.
Similarly, the release of Greenland halibut was very high
(99,6 %).
Figure 8: Example for a
sorting grid

Sorting Grid

Cod-end

Bycatch
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Today the Cosmos nylon grid is in use on board a long
list of shrimp trawlers, and on most fishing grounds
like the Barents Sea, Greenland, Canada and on the
Flemish Cap (GRIDS IN USE: http://www.hampidjan.
is/products/bottom-trawls/sorting-grids/index.asp)
For smaller shrimp boats, presently another type nylon
grid is tested onboard Danish and Canadian vessels.
In addition, there are investigations on other fisheries
where the new grid concept could be implemented for
selectivity and bycatch mitigation purposes.

• There was no significant difference in Nephrop
landings between the standard trawl and trawl with
the grid
• There was considerable loss of cod and other
marketable fish and squid with associated economic
costs when using the grid
• Significantly more cod below marketable size were
retained
• There was no significant overall reduction in discards
(all species combined) when using the grid

The advantages of the nylon grid are summarised by the
producing company as follows: The grid is very light and
easy to work with – and an important precaution for the
deck crew. When shooting the gear, there are no problems
with twisting as when using heavy steel grids. The drop
shaped bars increase the water flow through the grid,
securing optimal catch efficiency. The grid is very easy
and economical to maintain, and has a long lifetime.

Quite different conclusions were drawn by Ziegler &
Valentinsson (2006) in their life cycle analysis of three
fishing methods to catch Norway lobster or Nephrops
in Swedish waters: They found that trawling with the
Nordmøre grid
• produces catches where Nephrops represents 98 % of
the value and 93 % of the weight
• reduces the discard of undersized fish by 87 %, total
discards including undersized Nephrops by 70 %
compared to conventional trawls.
• reduces by half the area swept per kilogram of
Nephrops compared to conventional trawls
• halves the fuel consumption per kilogram of
Nephrops compared to conventional trawls.

The use of a Nordmøre type of grid, the co-called Swedish
grid is mandatory for the Nephrops fishery in Swedish
waters. The legislation was introduced in 2004 with the
aim to significantly reduce the fishing mortality of the
juveniles and adults of local populations of demersal
fish species such as cod and haddock and to protect
habitats sensitive to trawling disturbance (Valentinsson,
unpubl.). The grid allows Nephrops to pass through the
bars of the grid, which are too narrow to allow larger
fish to pass (35 mm bar-distance). Instead these fish
are guided upward to an escape hole. The grid works to
reject all large fish bycatch.
Catchpole et al. (2006a) compared the trawls used in
the English and Swedish Nephrops fisheries, which are
also different with respect to their codend configuration.
English Nephrop trawls use an 80 mm diamond mesh
codend (single-rig), while Swedish trawls use a 70 mm
square mesh codend. The authors came to the following
conclusions on the effects of the Swedish grid:

Catchpole et al. (2006b) studied the problem of discarding
using a multidisciplinary approach to integrate biological,
social and economic data on the basis of the English
Nephrops fishery. The aim was to identify specific
objectives for discard reduction and to identify factors
that inhibit discard reduction. Changes in trawl structure
were detected to be the best solution while having the
least impact on fishing opportunities. The inadequate
level of incentive was identified as the main drawback to
discard reduction rather than the lack of technical ability.
According to the authors, an increased level of incentive
is required to implement effective measures to reduce
discarding in this fishery.
As an alternative to other grid types, Loaec and co-workers
(2006) tested a flexible grid and used polyurethane
polymers to produce lightweight and inexpensive
grids easy to handle and with much improved damage
tolerance. The grid with a 20 mm spacing between the
bars achieved a reduction in juvenile catch of 87% by
weight but also caused a significant loss of commercial
catch.

Figure 9: The „Swedish grid“ as used in the Swedish Nephrops
ﬁshery (Ziegler & Valentinsson 2007, their Fig. 1c)
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One of the winners of the WWF “SmartGear”competition 2006, Kristian Zachariassen, developed a
“Flexi-grid” called sorting grid, built up of tubes and
ropes. Trials performed in the blue-whiting fishery
already showed a decrease of cod and saithe bycatch
of 95 %, while the amount of target organisms is only
decreased by 1 %. This grid has recently been presented
in the ICES working group on Fishery Techniques and
Fish Behaviour (WGFTFB, ICES, 2006).
To reduce bycatch of juvenile gadoids in the industrial
fishery of Norway pout, Eigaard and Holst (2004)
developed a composite gear which combines a sorting
grid with a square mesh window. This window should
retain larger marketable fish otherwise sorted out by
the grid. The trials showed improved selectivity of a
commercial trawl with bycatch reductions of haddock
and whiting between 37 and 57 %. Since the industrial
fishery for sandeel is considered to have only a small
amount of bycatch, the vast majority of the industrial
bycatch in the North Sea comes from the Norway pout
fishery (Eigaard and Holst, 2004).
Thus, grids have the potential to reduce unwanted
bycatch to a high amount and display a future chance to
combine increased selectivity and usability. The potential
decrease in the catch of target organisms must be taken
into consideration by testing the routine application of
specific grids for the respective fishing metiers before
their mandatory implementation.
2.1.1.3 Cod excluder device (Ex-It)
During the period following the collapse of cod stocks
in Iceland, innovative solutions were quested to reduce
cod bycatch. A bycatch reduction device (“Ex-It”)
was developed by the Icelandic industry, science and
Governmental collaboration. This device is now used by
more than 60 % of the fishing fleet in Icelandic waters
and has been demonstrated to effectively reduce the
bycatch of undersized fish (Glass, 2002). Studies on the
effectiveness of this cod excluder grid in the waters of
the northwest Atlantic during the years 2000 to 2002
were performed by US and Canadian organisations with
a bar spacing of 60 mm. Future studies will focus on
bar spacings of 50, 60 and 70 mm. Work is ongoing
but preliminary analysis shows significant reduction in
bycatch of cod with the 60 mm grid. However, there is
also a noticeable reduction in catch of legal sized flatfish.
ed flatfish.
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2.1.1.4 Bycatch reduction in brown shrimp
(Crangon crangon) beamtrawl ﬁshery
Brown shrimp (Crangon crangon) fisheries are an
important part of the European Union’s fishing industry
and are conducted by more than 600 vessels with total
annual brown shrimp landings of around 20,000 tons,
mainly in the southern part of the North Sea (Polet et
al., 2005, ICES, 2006a). With a market value up to 100
million € the brown shrimp fishery is ranging at the
fourth position of all North Sea fisheries (Pascoe und
Revill 1999). The EU projects RESCUE (Research
into Crangon fisheries unerring effects) and ECODISC
(Economic consequences of discarding in the Crangon
fisheries) quantified the yearly bycatch rates as 928
million of plaice, 55 millions of whiting, 42 millions of
cod and 16 millions of sole (Dahm and Wienbeck, 2002).
New technical measures designed to reduce the quantity
of juvenile fish discarded in the Crangon trawl fisheries
were introduced for EU member states in 2003. Through
new legislation all Crangon beam trawlers are now
required to fit a selection grid or sieve net into the trawl.
Studies conducted by the German Federal (Research)
Agency for Fisheries showed the following reduction of
bycatch by the application of sieves and grids:
Table 1: Reduction of bycatch components (in % weight) by
the respective selection equipment (Dahm and Wienbeck, 2002).
Selective
device

70-mmsieving net
20-mm-grid
30-mm-grid

plaice

dab

Marktable
shrimp

Undersized
shrimp

30

11

18

44

30
22

55
23

25
20

24
27

Trials conducted by Revill & Holst (2004) in the 1999
and 2000 brown shrimp fishing season showed that the
use of a sieve net that directs larger animals such as fish
and larger benthic invertebrates out of the trawl net,
resulted in a 90 % reduction in the retention of unwanted
bycatch (both fish and benthic invertebrates), with only
an 8 % loss of the target species. This was the most
successful of the sieve designs trialled, although all of
the designs reduced bycatch by over 56 %.
In the UK, fishermen decided to use sieve nets instead
of sorting grids. A research project, funded by the UK
government has focussed on the efficacy of the recently
introduced technical measures (Catchpole and Revill in
ICES, 2006c). The data collection is due for completion
in April 2007.

2.1.1.5 Electric beam trawls
Gear modifications for bycatch reduction focus either
on catch separation or filtering after species have been
trawled. Because contact can damage the organisms and
stress caused during the capture and escape process may
lead to higher discard and escape mortality, alternative
measures are needed. A proposed measure is the use of
electric pulses as means of stimulating the target species.
This technique uses the different behavioural responses
of target species. The purpose is to avoid the catch of
non-target and undersized species.

May 2006. ACFM adopted the advice and forwarded it
to the EU. The EU’s Scientific, Technical and Economic
Committee for Fisheries (STECF) then assessed it
further and concluded in November 2006: “Although
the development of this technology should not be halted,
there are a number of issues that need to be resolved
before any derogation can be granted”. As it transpired,
however, the EU ultimately rejected this assessment and
introduced a derogation to allow electric beam trawling
on a restrictive basis under Annex III (4) of Council
Regulation (EC) No. 41/2006.

Experiments with electric pulses have been carried out
in the past in many areas in the world. Polet (2003)
studied the potential of electric pulses to develop a
species-selective shrimp trawl for C. crangon. The basic
idea was to invoke selective responses for shrimp with
electric ticklers and to allow non-reacting species to
escape underneath a raised ground rope.

The ICES WGFTFB in 2007 concluded that “any new
technical measure, which utilises electrical stimulation
as a component, should be accompanied by thorough and
rigorous evaluations as to their potential environmental
impact and fishing efficiency at the earliest stage possible.
While we recognise that the electro-fishing flatfish beam
trawl and the electric-shrimp beam trawl differ widely in
design, the ecological concerns are likely to be similar
and workers in this field should take account of such
concerns at the earliest opportunity. We add one note
of caution, in that electric fishing for shrimp in China
has been recently banned as this fishing method proved
difficult to regulate and resulted in stock over-fishing and
unacceptable environmental impacts (ICES 2007).”

They tested the effect of pulse amplitude and frequency
on fish and invertebrates that are frequently caught in the
brown shrimp fishery and their survival rate and found
a strong pulse reaction of brown shrimps. Since most of
the other species regularly caught in shrimp trawls did
not react this way, the authors have suggested a selective
potential of electro-fishing. The tests showed no adverse
effects of the pulse at given intensity on survival and
behaviour of the animals that had been in the electric
field.
Fishing techniques that use electrical stimulus for fish
capture have been banned in the EU since 1988. In 2005
ICES received a request from the European Commission
regarding this regulation specifically dealing with a
request from The Netherlands regarding the use of an
electric flatfish beam trawl system. An expert group
considered the request and reported back to ACFM in

Berghahn et al. (1995) worked on further measures to
reduce the bycatch of juvenile flatfish in the shrimp
fishery, and tested in the field and in the laboratory
the effect of vibrations and changes in current velocity
caused by shrimp trawls. They found that strong and
rapidly rising water currents caused by the bobbins rather
than sediment vibration commonly assumed to be an
important signal in triggering escape of shrimps mainly
triggers the escape reaction, which makes Crangon
accessible to the gear.

Figure 10: Shrimp beam trawl, altered for electro-ﬁshing (Modiﬁed from Polet, 2003, obtained from ICES Report WGFTFB 2007)

WWF Germany

27

2.1.1.6 Bycatch reduction by altering the towing
speed of the vessel
During one of the above mentioned studies, significant
differences with respect to the fish bycatch could be
observed between the two involved vessels. These
differences were not dependent on the different grid
designs but most probably on the different towing speeds
and the effects that it had on the resulting water flow
through both grids. Bycatch of the faster-towing vessel
(3.20 kn) was more than twice as high as bycatch of the
slowly-towing vessel (2.70 kn) (Grimaldo and Larsen,
2005). This, of cause, is a very relevant finding with
respect to both, reduction of fuel consumption which is
a major aim of fishers in times of high fuel costs and
reduction of bycatch. The effects of towing speed on
cod-end selectivity have also been studied by Dahm et
al. (2003). They found a decrease of haddock selectivity
caused by increased towing speed in one dataset, but on
the other hand an increase of cod selectivity in a second
data set. Thus, the results of these experiments did not
support the hypothesis of a causal effect of trawl speed
on the general selectivity of the cod-end.
2.1.1.7 New developments of speciﬁc trawls
The Cut-away trawl
As mentioned above, discarding of roundfish species
As mentioned above, discarding of roundfish species in
many european Nephrops fisheries remains at relatively
high levels, despite the existence of mandatory gear-based
technical measures specifically aimed at mitigating this
phenomenon. The Seafish Fisheries Development Centre,
Hull, in co-operation with Stuarts Nets in Eyemouth,
have recently developed the “cut-away trawl”, which has
a recessed headline sited roughly in-line with the ground
gear. This trawl design is believed to potentially reduce
bycatch of whitefish if used in Nephrops fisheries by
allowing some species of whitefish to rise up and escape
over the trawl as the trawl approaches. This was tested
by Revill et al. (2006) in the Farne Deeps fishery of
the North Sea. They found this trawl to reduce bycatch
of whiting by 50 % (across the length range), without
any loss of Nephrops. This coincides with findings of
Arkley and Dunlin, (2003) who found that the cut-away
trawl may be less effective in mixed species fisheries for
whiting and haddock than existing Nephrops trawls.
The sweepless raised footrope trawl
To protect juvenile and non-target groundfish species
but retain the small mesh fishery, the “sweepless raised
footrope trawl” was developed in the USA. This gear
is based on the raised footrope trawl (RFT), a net that
fishes 1-2 feet off the bottom, originally adapted from a
28
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shrimp trawl seen on the US Northwest coast (Sheppard
2004). By raising the footrope above the bottom, the net
uses differences in habitat preferences and swimming
behaviours between target and non-target species. At this
height, the RFT retains whiting, red hake and dogfish,
that swim above the substrate, while passing over nontarget species such as flatfish, which stay close to the
bottom.
To raise the footrope, a chain sweep longer than the
footrope is attached to the footrope using “drop chains”.
The weight of the chain keeps the net mouth open, while
the drop chains allow the footrope to fish 1 – 2 feet
off the bottom. The sweep is longer than the footrope
to prevent it acting as a “tickler chain” and thereby
encouraging demersal species to enter the net. A more
detailed description of the RFT is provided by NEFMC
(2000). The sweepless design is identical to the RFT
except that the chain sweep is removed and the dropper
chains are made heavier (see also Annex 2).
The Five-Point Haddock Trawl
The Massachusetts Division of Marine Fisheries (DMF)
designed and tested the “Five-Point Haddock Trawl”
(Chosid and Pol, 2007) to avoid unwanted bycatch of
cod.
The net is modelled after a sweepless raised footrope trawl
(see above). This semi-pelagic net rides about 1-2 meters
off-bottom and only contacts the ground with the ends of
five “drop chains” hanging from the fishing line. These
chains maintain the net shape. The height of the fishing
line off the bottom can be adjusted using the bottom leg
or bridle. Furthermore, the drop-chains maintain a stable
height off-bottom over varying speeds.
Field testing comparing the Five-Point Haddock Trawl
and a standard trawl net was conducted in June and July
of 2006 and consisted of 91 combined twin trawl and
alternate trawl tows on a fishing vessel in the Eastern and
Western US/Canada areas of Georges Bank. Catch data,
sensors, and video cameras were used to demonstrate that
the five-point trawl was operating as expected and could
be used to target haddock effectively with low bycatch
of cod.
The results of these trials show that cod catches are
reduced to very low levels compared to the standard
net – a 98 % reduction. Furthermore, haddock, although
patchily distributed, were effectively caught using the
experimental net without significant differences from
the control net. On smoother bottom habitats, higher

haddock catches were generally observed with the
control net. However, the Five-Point Haddock Trawl net
obtained higher haddock catches in rocky fishing areas.
Additionally, this net has the added benefits of almost no
ground contact, minimal bycatch, and reduced drag as
compared with a standard bottom trawl. Cod that would
otherwise have to pass through a separator trawl are
instead just passed over by the five-point trawl, reducing
a source of stress on the fish. Length frequencies were
alike for both the experimental and control nets.
Another solution to separating cod and haddock in the
net has been found with the trawl net horizontal separator
panel, which tries to take advantage of differences in
the behaviours of Atlantic cod and haddock like above
described for cod and flatfish in the Baltic Sea. As a trawl
net approaches the fish, haddock generally swim upward
into the top section above the panel while cod stay low
and swim out through an open-bottom codend. However,
the effectiveness of the separator panel is yet unknown.
Table 2: Percentage reduction in total bycatch by the
experimental Five-Point Haddock Trawl net compared
to a standard haddock trawl net for 10 commercially
important species (Chosid and Pol, 2007)
Species

Atlantic cod
Winter ﬂounder
Yellowtail ﬂounder
American plaice
Gray sole
Windowpane ﬂounder
Four spot ﬂounder
Fluke
Monkﬁsh
Lobster

% Reduction in
Experimental Net

98%
100%
99%
100%
95%
98%
100%
94%
99%
98%

2.1.1.8 Changing from mobile to static gear
Baited pots for catching gadoids
The cod pot fishery, originally developed in Alaska has
recently been tested as alternative harvesting method
in Canada (Walsh et al., 2006), the US, Faeroe Islands
and Norway. The use of baited cod pots may serve as a
means to control selectivity and quality during fishing,
avoiding high bycatch since this technique is size- and
species selective and captures the fish alive. Thus, by
the use of baited pots, fishers obtain high quality fish
and juvenile fish can be released relatively unharmed.

Another advantage is the minimized impact on the
seabed and the benthic habitat compared with demersal
trawl fishery which normally is used to harvest cod and
other groundfish species. Nevertheless, lost pots may
continue to trap and kill animals long after they have
been set.
Preliminary testing of cod pots in Newfoundland has
recently been completed on experimental pots, and
the results were very promising. Research conducted
resulted in promising catch rates, excellent selectivity
and a premium quality product. A running project on
this subject, RELEASES1, funded by the Government
of Newfoundland and Labrador, will be finished in
2008. This study is carried out in collaboration of the
Marine Institute’s Centre for Sustainable Aquatic
Resources (CSAR), the Canadian Centre for Fisheries
Innovation (CCFI), Fisheries and Oceans Canada, the
Canadian Department of Fisheries and Aquaculture and
the commercial fishing industry. In the first phase of the
study the industry will be updated about the various cod
pots and their existing potential to be used commercially.
In the second phase, groups of commercial fishers will be
selected to fish the pots alongside existing commercial
fishing gear. Catches will be monitored as a basis for
determining the suitability of cod pots in everyday
fishing.
Research on pots targeting haddock (Melanogrammus
aeglefinus) and saithe (Pollachius virens) has also been
conducted in the US and Norway. A commercial fishery
for Pacific cod has been established.
Today, there is nearly no pot fishery in the NE Atlantic
for any fish species. The exceptions are sea bass and scup
fisheries but there is growing interest in the North Atlantic
to start experiments with pot fisheries to reduce the
catch of small juvenile fish to rebuilt stocks in the North
Atlantic. At the end of 2006, the International Technical
Workshop on Gadoid Capture by Pots (GACAPOT) took
place in Gloucester, Massachusetts, USA. Further, an
ICES Study Group on the Development of Fish Pots for
Commercial Fisheries and Survey Purposes [SGPOT]
has been formed. This study group has met in April 2007
and concentrated on the following tasks (ICES 2006d):
“Review the current use of fish pots and provide a global
overview of commercial fisheries and assessment surveys
using these gears

1

http://www.releases.gov.nl.ca/releases/2007/ﬁshaq/0208n03.htm
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In order to improve catching efficiency, the group will
identify fundamental research needs on fish behaviour,
in particular:
• Development of methodology for describing fish
behaviour relevant for the capture and escape
process.
• Reactions to different stimuli, including bait
attraction, in the far and near field.
• Efficiency of pot and trap entrances
• Behavioural variation due to biological status and
environmental conditions.”
Baited pots for Norway lobster (Nephrops norvegicus)
An Environmental Life Cycle Assessment calculating
overall resource use and environmental impact of three
methods to catch Nephrops along the Swedish west coast
revealed that creeling is more efficient than conventional
trawling in all traditional impact categories and in the
two additional fishery-related categories seafloor impact
and discarding (Ziegler & Valentinsson 2007).
Creeling (using baited pots) was found to be the most
resource-efficient compared to conventional trawling
and species-selective trawling (using the Swedish grid)
maximizing the catch quality and value, minimizing
bycatch, area affected by the fishery and therefore fuel
consumption. The only deficiencies of creel fishing were
poorer working environment and safety and a potentially
higher risk of recruitment overfishing. However, these
issues were assumed to be handled by technological
development and fisheries regulations, and should not
hamper the development of the creel fishery.
Improvement options were identified and quantified for
the Swedish Nephrops fishery. Ziegler & Valentinsson
2007 calculate for the hypothetical case that the same

Figure 11: The pots as used in the Swedish Nephrops
ﬁshery (Ziegler & Valentinsson 2007, their Fig. 1a)
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amount of Nephrop as caught today came to 50 % from
selective trawls and 50 % from creeling
• 62 % reduction of impact on the seafloor
• 84 % reduction of fish discard
• 11 % reduction of undersized Nephrops
• 46 % less fuel consumption
2.1.1.9 Active trawl control
The Norwegian company Scanmar AS and SINTEF
Fisheries and Aquaculture are developing an active
trawl control system (ICES 2003). The aim is to
precisely control the motion of the trawl in order to
catch the desired fish species without disturbing the
sea floor or hooking obstructions on the seabed. A
computer programme is developed for the calculation
of the trawl door’s orientation (roll, pitch and yaw),
hydrodynamic angle of attack and hydrodynamic slip
angle. These are calculated from the door’s force and
moment characteristics (hydrodynamic point of attack),
and drag and lift coefficients. The inputs are forces
acting in the door’s body-fixed frame (hatchways, foils
and so on) and forces acting in the earth-fixed frame
(warp line forces, bridle/backstrop forces, buoyancy and
gravity). The computer program is capable to calculate
the dynamic response of the trawl door when the forces
(or hydrodynamic characteristics) are changing.
2.1.1.10 Light ﬁsheries
Selective light fishing techniques are relatively common
in Asia, and therefore, studies on the behaviour of
commercial fish species to light effects are in most cases
described for species from these areas, like Japanese
herring and sardine (Kawamura, 1986). There are also
recent studies on Mediterranean species like grey mullet
and seabream (Marchesan et al., 2005), and studies on
Baltic herring (Beltestat and Misund, 1988). Aim of the
light fishery is the selective attraction of specific pelagic
fish species, building schools and moving towards the
light source (Ben-Yami, 1976). This procedure may
reduce bycatch and may in addition lead to a cleaner
catch, which means faster processing and better fish
quality. Further research activities are needed to avoid
potential drawbacks like bycatch of juveniles, etc.

WWF Conclusions regarding technical possibilities and effectiveness to reduce the unwanted catch of
non-target organisms:
1. Life Cycle Analysis can and should be used both to compare the environmental performance of different
segments of a fishery and to evaluate the environmental consequences of introducing new technical
regulations to a fishery for which LCA data are available (see e.g. Ziegler & Valentinsson 2007).
2. For each purpose and for each target species, different combinations of material, configuration, and release
panel applications have to be tested in sea trials to find the optimum selectivity for the specific aims (Kynoch
et al., 2006, Madsen et al., 2006).
3. A clear definition of targets and information on the use of the specific gears is required to enable the
development of a net design which enhances the desired selectivity.
4. The inadequate level of incentive was identified as the main drawback to discard reduction rather than the
lack of technical ability (Catchpole et al. 2006a).
5. Behavioural differences may help to separate target from non-target species e.g. by vertical separation (e.g.
horizontal separator panels use this).
6. Taken the high rates of bycatch in the Crangon beam trawl fishery and the relatively poor results achieved
by the implementation of grids and sieving nets, there is a strong need for additional research on mitigation
measures in this fishing metier.
7. Most of the important North Sea fisheries could be made more selective towards the targeted species
and marketable size fraction. Examples given below are results of successful trials and partly commercial
application which showed that commercial catch rates could rather be retained:
a. Cod fishery: horizontal separator reduces flatfish bycatch effectively (Mieske 2004), “Ex-It” reduces
undersized cod (Glass 2002). Pot fishing for cod may be the most promising alternative to mobile gear:
good catches of high quality fish at no impact on benthos and non-target species may render pot fishing
economically competitive.
b. Plaice and sole fishery: „flatfish otter trawl“ reduces cod bycatch (Madsen et al. 2006)
c. Whiting: Square mesh selector panel reduces haddock, whiting and cod bycatch, further improvements
possible by careful selection of mesh width, and distance to cod line (Knyoch et al. 2006)
d. Blue whiting: e.g. with Flexi-grid 95 % reduction of cod and saithe bycatch
e. Haddock: The Five-Point-Haddock trawl effectively separates cod from haddock at reduced ground
contact and drag. Pot-fishing may be a good alternative.
f. Norway pout: Sorting grid combined with square mesh window reduces haddock and whiting bycatch
between 37 and 57 %.
g. Nephrops: Creeling was found to be most resource-efficient compared to conventional trawling and
species-selective trawling (using the Swedish grid), maximizing the catch quality and value, minimizing
bycatch, area affected by the fishery and therefore fuel consumption. Selection grids increase the efficiency
of trawls, resulting in less resource use than conventional trawls but higher compared to creels.
h. Pandalus: Cosmos or Nylon grids release almost 100 % of cod and halibut bycatch.
i. Brown shrimp: 90 % reduction in the retention of unwanted bycatch (both fish and benthic invertebrates)
by introduction of sieve net (Revill & Holst 2004)

2.1.2 Reduction of accidental catch of
mammals, turtles and birds

2.1.2.1 Mitigation of marine mammals bycatch by
purse seines

Bycatch of large marine animals in fishing nets or on
longlines are undesirable as they may seriously reduce
population numbers. Fishing gear is often damaged in
these processes and therefore fishermen show great
interest in methods of scaring these animals away from
the nets. Most problems occur in the use of bottom set
gill nets, drift gill nets, long-lines and pelagic trawls like
purse seines.

Purse seines are nets that are weighted on the bottom
and floating on the surface of the water column. Along
the bottom of the net are a series of purse rings, through
which the purse line is pulled which enables the closure
of the bottom of the net. Purse seine fishing vessels target
schools of fish which are encircled and rounded up to
highest possible density. In larger fishing operations,
extra vessels are used for support. The purse line is
WWF Germany
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closed and the net is hauled. The target species are any
schooling fish, including herring, mackerel, salmon and
tuna. Purse seines are capturing any animal within the
reach of the net and are therefore well-known for high
levels of dolphin bycatch due to spatial associations
between dolphin and tuna. Mitigating dolphin bycatch
in purse seine gear was undertaken by a combination of
changes in fishing methodology and gear configuration.
Purse seiners have to avoid dolphin pods. In addition,
dolphins may escape from the enclosed purse seine via the
process called ‘backing down’, in which the boat turns,
changing the net shape from a circle to an oval, and then
the net is pulled beneath the dolphins. Moreover, purse
seine nets can add Medina-panels, sections of fine mesh
that prevent dolphins from becoming entangled in the
gear, placed in areas where dolphins would most likely
interact with it while trying to escape. These mitigation
techniques have successfully reduced dolphin bycatch
in purse seine gear (Anonymous, 2002, Project GloBal,
Global Bycatch assessment of long-lived species2).
2.1.2.2 Mitigation of seabird, turtle and mammal
bycatch by long-line ﬁsheries
Longlining is a passive fishing gear with four basic
elements:
1) the mainline,
2) the snoods (branch lines),
3) the hooks and
4) the baits.
The mainline is extending from the fishing vessel. Baited
hooks are attached to the snoods which are branching
out from the mainline. The length of the longlines varies
from 15 km to over 100 km and may carry up to 2000
hooks at each mainline. The longlines are always drifting
near or below the surface for the setting period which
may take several hours. Target species of longlining
are highly migratory species including tuna, sharks,
swordfish and halibut.
The bait on the hooked longlines attracts not only the
target species. Seabirds, turtles, sharks and marine
mammals consider the bait as an easy meal. These
animals can subsequently be injured or even die after
being caught on the hook. When the mainline is set during
daytime and at slow speed, birds attack the bait and get
captured by the hook and subsequently drowned as the
lines submerge. Death by longlines is one of the primary
causes in the world wide decline of sea birds (Valeiras
2
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and Caminas, 2003, Dunn and Steel, 2001). Sea turtles
may suffer internal damages from the hook, which may
be aggrevated with removal. Marine mammals may
ingest the hook or become entangled in lines.
Mitigation measures to prevent bycatch include
longlines with integrated weight (IW), which sink faster
than normal, unweighted (UW), longlines and have the
potential to reduce the numbers of killed birds. The
relative differences in the number of white-chinned
petrels and sooty shearwaters killed on UW longlines and
IW longlines containing 50 g/m beaded lead core were
investigated in 2002 and 2003 in the New Zealand ling
(Genypterus blacodes) autoline fishery by Robertson et
al. (2006). Effects on catch rates of target and non-target
fish species, and operational aspects of the use of IW
gear, were assessed. A single bird scaring streamer line
was deployed on all sets of longlines. Compared to UW
lines IW lines reduced the mortality of white-chinned
petrels by 98.7 %. The authors´ conclusion was that
the use of IW longlines and streamer lines in autoline
fisheries yield major conservation benefits to seabirds
interacting with these fisheries worldwide.
Bycatch in longline fisheries can be mitigated by altering
any kind of fishing factors, including where and when
lines are set, the type of bait, and shape of the hook.
For instance, interactions with marine mammals can
be lowered by not fishing near certain oceanographic
features, such as the continental shelf. Seabirds can be
discouraged from feeding on bait by using dyed bait and
attaching streamers to lines.
The following mitigation measures have been
implemented in the Japanese longline fisheries to
reduce the immense amounts of seabird bycatch which
is extremely high close to the main breeding colonies
(JNCC3):
• Night setting to reduce the bycatch of diurnal species
such as albatrosses. However, species that forage
at night, e.g. white-chinned petrels (Procellaria
aequinoctialis), will still be at risk.
• Discarding offal during line setting to keep birds
away from the baited hooks. This has been successful
in some areas, but where setting occurs over extended
periods of several hours it becomes impractical.
• Weighting lines to increase sink rate. This is suitable
for manual longlining only. When fishing in deep
waters or poor weather, however, the weighted lines
tend to break more often.
3
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• Line shooters, which are increasing the sinking
rate. This method has been found to half the seabird
bycatch.
• Dying of the bait (blue) to make it less visible
has reduced albatross contact with baits by 90%
(Anonymous, 2002). However, this is only feasible for
those fisheries using artificial baits.
• Underwater setting funnel or chute, which guides
lines down to a certain depth, significantly reduces
seabird bycatch.
• Bird scaring devices, such as a line with suspended
streamers mounted on a pole at the vessel stern is
considered the most effective in the North Atlantic
fisheries.
As with other mitigation strategies, the effectiveness and
commercial viability of a turtle avoidance strategy may
be fishery-specific, depending on the size and species
of turtles and target fish and other differences between
the fleets. It is a priority to conduct trials and implement
measures in particular in fleets that set the gear in the
shallow depths (swordfish fishery) where the likelihood
of incidental catches is highest (Gilman et al. 2005).
Turtle mortality around the Azores can be reduced by
night time sets, fast sinking rates of the baited hooks
and by using circle hooks, which are less likely to
cause internal damage (Project GloBal), may however
significantly increase the rate of blue shark bycatch
(Bolten and Bjørndal 2003). Circle hooks have the
potential to reduce the mortality of sea turtles captured in
many (but not all) pelagic longline fisheries, and should
be field tested in a rigorous experiment before they are
required in any fishery (Read 2006). Blue-stained bait
did not lead to reduced attractiveness in field trials
(Swimmer et al. 2005). Furthermore, the avoidance of
bycatch hotspots and the avoidance of near-coastal
longlining will effectively reduce the incidental catches
(Báez et al. 2007).
2.1.2.3 Mitigation of marine mammals and birds
bycatch in gill nets
Two different types of gillnets are responsible for the
high numbers of marine mammals accidentally caught:
drift gillnets or drift nets which are kept high in the water
column by the use of buoys, and set gillnets, which are
anchored by weights at the seafloor. Both have large
rectangular meshes. The size and shape of the mesh
changes according to the size of desired fish, and are
making the gear somewhat selective. Fish swim into
the net and are caught in the mesh with their gills. After
a net has been in the water for a time period, typically

referred to as “soak time”, it is retrieved and the catch is
collected.
Gillnets are considered one of the greatest threats to
the survival of marine mammals, sea turtles and some
types of sea birds, including loons. Marine mammals
become entangled in the gear, and, as they are airbreathers, drown when unable to come to the surface for
breathing. Harm to seabirds, diving for food, follows a
similar pattern. The problem is aggravated by the length
of time the nets are left to soak, reducing the potential
for survival. Current studies indicate that more than 2 %
of the harbour porpoise population in the central-south
North Sea are caught per year. These bycatch rates are
supposed to be unsustainable (Tregenza et al., 1997) as
they exceed the population growth.
There are several gear modifications, devices and
alternative techniques developed or already tested and
implemented to reduce the bycatch and mortality of
marine mammals in trawl and static gear fisheries:
• Pingers
• Barium sulfate reflective nets
• Other deterrent devices
2.1.2.4 Pingers
Pingers, acoustic devices for deterring marine mammals
from approaching fishing gears show much promise,
although there is some evidence of adaptation of marine
mammals to the sound (Stewart, 2001). Pingers are
designed to keep cetaceans and dolphins away from static
fishing nets. To be effective, the pingers need to be audible
for the respectice animal. Therefore they emit pulses in
the sensitive hearing range of the harbour porpoises and
the bottlenose dolphins. This sensitive range is different
for different species. Depending on the type, pingers
emit pulses which vary from 5 kHz up to 160 kHz,
with harmonic frequencies up to 180 kHz. A harmonic
frequency is a frequency or a mode of vibration. These
harmonic frequencies are deterrent for dolphins. The
pulses are emitted as sweeps. A sweep is a tone which
varies in frequency. Sweeps are unpleasant for most of the
animals and therefore increasing the effectiveness of the
pingers (Lockyer et al., 2001).
In 2003, the European Commission tabled a proposal
to reduce the accidental capture of cetaceans in fishing
gears. On the basis of this proposal the European Council
4
COUNCIL REGULATION (EC) No 812/2004 of 26 April
2004 laying down measures concerning incidental catches
of cetaceans in ﬁsheries and amending Regulation (EC) No
88/98
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adopted a regulation on (i) a step by step reduction of the
use of driftnets from 2005 on until complete prohibition
in 2008, (ii) the mandatory use of pingers on fishing nets
and (iii) the monitoring of bycatch through an observer
scheme. However, the mandatory use of ‘pingers’ will
only apply to gear deployed by vessels greater than 12m
in length and there will be no on-board observer scheme
for fisheries using ‘pingers’ (Joint Nature Conservation
Committee, JNCC - source).
There is some concern that the use of pingers will enhance
the noise pollution of the Seas. Therefore interactive pingers
have been developed which only emit sound, if cetaceans
are approaching the nets. Other problems potentially caused
by the use of pingers and that should be investigated were
identified by the HELSINKI COMMISSION (HELCOM
Nature Protection and Biodiversity Group on their Sixth
Meeting St. Petersburg, Russia, 24-28 May 2004) as:
• Do harbour porpoises become habituated to pingers so
that bycatch is not reduced in the long term?
• Will the use of pingers displace the harbour porpoises
from too large areas of their habitat? Can this problem
be solved by use of interactive pingers or other acoustic
methods, or by regulation of the distribution of fishing
gear within each area?
• Are fish deterred?
• How should pingers be designed and used in order to
make its use easy for fishermen?
2.1.2.5 Barium sulphate reﬂective nets
A research project in Canada (St. Andrews Biological
Station, St. Andrews, NB) studied the potential for
increasing the sound reflective properties of fishing nets
to enable porpoise to identify a net from greater distances,
and under harsh weather conditions. The application of
sound reflective nets would lessen concerns that the use
of acoustic devices augment already alarming underwater
noise. Eight commercial demersal gillnet fishers
participated in an experiment near Grand Manan, New
Brunswick in 1998 and 2000. In this area high incidental
bycatch of harbour porpoises occurred. The experiment
compared two types of nylon mono-filament gillnet. The
control nets were made of 100 % nylon as used regularly
worldwide. The second type contained fine barium sulphate
particles (BaSO4) to enhance sound reflection. The nets
were brought out in similar locations, at comparable water
depths with similar soaking times. In 1998, 46 reflective
nets and 103 control nets were deployed. In 2000 they set
185 reflective and 364 control nets. Twelve porpoises were
caught in control nets in 1998, eight in 2000. In both years,
no harbour porpoise got caught up in the reflective nets.
34
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It has been determined that harbour porpoises can detect
a regular nylon mesh at a distance of three to six metres.
However, sonar returns from targets such as entangled fish
may mask the weaker echoes from the nets. The barium
sulphate nets were found to be three times more reflective
than standard nylon, and provide a stronger reflective
acoustical signal that may enable the porpoise to avoid
entanglement. The reflective nets are stiffer than regular
nets, but this stiffness may help to avoid easy entanglement.
The nets are slightly more expensive, but are 30 % more
durable than regular nets. The new reflective netting had
no effect on the commercial catch rates, and actually
decreased also the number of seabirds caught in the nets.
To clarify whether the reduction in bycatch was either
due to the stiffness of the net or to the detectability of the
material Koschinski et al. (2006) studied the swimming
pattern of harbour porpoises in the vicinity of two nets,
one barium sulphate net and one control net in the
coastal waters off Vancouver Island. They found that the
distribution of click intervals shifted to longer intervals
when the BaSO4 net was used, indicating a greater target
distance. It was estimated that porpoises are able to
detect BaSO4 nets 4.4 metres before standard nylon nets.
However, the factor of improved detectability only applies
when harbour porpoises do use their sonar, which is not
always the case. In a subsequent test the authors showed
that the echolocation activities of the harbour porpoises in
the research area could be enhanced with the aid of sine
tones at low sound levels. The fact that these warning
signals are not as loud as those of conventional „pingers“
could contribute to a reduced noise pollution caused by
acoustic harbour porpoise deterrents whose use will be
obligatory in the EU.
2.1.2.6 Mitigation of marine mammals and seabird
bycatch in midwater trawls
Introducing separation grids
The bycatch and associated mortality of megafauna has
been considered as a major problem in several pelagic
fisheries (Zeeberg 2006). In some areas and fisheries,
dolphins and seals appear to be particularly susceptible
to get caught up and killed by midwater trawls, for
example in the pelagic pair trawl fishery for sea bass
(Couperus, 1997; Morizur et al., 1999). Measures such
as the inclusion of a grid to enable dolphins to escape the
net upwards are being tested to alleviate this problem.
In 2001, The UK Department for Environment, Food and
Rural Affairs (Defra) has initiated a project at the Sea
Mammal Research Unit, St. Andrews, aimed at building
and testing a cetacean bycatch reduction device, suitable

for use in pelagic nets in the Celtic Sea and the western
English Channel. In the framework of the project
“Reduction of cetacean bycatch in pelagic trawls” the
applicability of an exclusion grid in the pelagic fishery
as a potential means of minimising dolphin bycatch has
recently been tested: An exclusion grid with an escape
hole was placed at the entrance to the sleeve of the net to
intercept dolphins swimming towards the rear of the net
well before they would likely become hypoxic.
Bjornar Isaksen of the Institute of Marine Research
designed this grid suitable for use in the bass pair
trawls. He used a stainless steel rigid grid design with
four internal bars set at 22 cm apart. The spacing was
decided based on anatomical measurements of 241
common dolphins made by the Institute of Zoology.
Video recording was applied to get information about the
behaviour of the dolphins as well as the target organisms.
The video recording suggested that behaviourally bass
would be unlikely to be affected by the presence of the
grid. A few fish found their way out of the escape hole
by pushing through the escape net. A slightly heavier
leadline holding the escape cover shut initially helped to
reduce the number of such escapes.
After dolphins were incidentally caught in the anterior
part of the net, it was considered to move the exclusion
grid further to the net entrance. This should exclude
animals from any part of the net and would be the most
certain way of preventing capture in the net. The trials
showed that dolphins were still being caught. They were
all alive when they reached the grid location, which was
about midway between the shark’s teeth (where the large
4 metre meshes begin) and the extension piece, or roughly
30 m from each. When confronted with an escape hole
dolphins tried to get out and were able to do so, but most
of them did not approach the escape hole or the grid but
remained further forward. It is now planned to make
the escape hatch easier to detect and to introduce other
escape avenues further forward. It will also be tested
how far towards the entrance a physical barrier can be
placed, until it becomes a serious impediment to fishing
(Northridge et al., 2006).
2.1.2.7 Deploying acoustic deterrents: Pingers in
midwater trawls5
At present acoustic methods are considered one of the
few realistic options with regards to the mitigation
of incidental catches of cetaceans by pelagic trawls.

Commissioned by BIM (Irish Sea Fisheries Board),
a prototype pelagic acoustic deterrent (AQ528) was
developed by Aquatech Subsea Ltd. and tested onboard
Irish commercial tuna trawlers in 2002, 2003 and 2004.
Relatively low levels of cetacean bycatch occurrence
make it difficult to assess the success of the system.
While the results suggested this device provided a
technically feasible strategy, during the course of the
sea trials, it became apparent that the set-up requiring
manually activation was impractical from a commercial
perspective.
Thus the option of automatic activation was deemed
worthy of investigation and under the NECESSITY
project a device was developed that automatically
responds to the presence of cetaceans in pelagic trawls.
The new Pelagic Trawl Interactive Pinger now emits a
wide band deterrent signal in response to echo locating
animals. The system distinguishes cetacean noises from
other acoustic emissions associated with fishing gear or
fish finding equipment by recording and analysing click
interval and click length. The recording feature of the
new system may also assist in assessing the effectiveness
of the device in pelagic trawls.
With respect to the status of technical mitigation measures
to avoid incidental bycatch of marine mammals in static
and trawl fisheries, ICES (Graham and Nothridge, 2005,
ICES annual report) came to the following conclusions:
“The sporadic nature of bycatch makes accurate
assessment of the nature and extent of bycatch as
well as the development of solutions problematic. A
better understanding of the behavioural interactions of
marine mammals with fishing gears is needed. Cost
implications of Bycatch Reduction Technology needs
to be fully assessed before introduction into legislation.
This will be a major issue for developing countries.
Acoustic solutions such as the use “pingers” are still in
their infancy. More consideration of the construction,
practical handling and deployment of such devices is
required. Simple changes in fishing tactics may provide
simpler solutions. For example simple modifications to
gill nets such as thinner netting twines or staples may
allow animals to break free. Unaccounted mortality
and damage needs further investigation. In this respect
seal predation on fishing gear seems to be a particular
problem. Solutions are needed at a métier level – the
“one solution fits all” approach will not work.”

(Project NECCESSITY) http://www.bim.ie/templates/text_
content.asp?node_id=788 Irish Sea Fisheries Board)
5
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WWF conclusions on possibilities to reduce accidental mortality of seabirds, turtles and cetaceans:
1. The elimination of accidental mortality of seabirds, turtles and cetaceans in fishing gear is a priority for
conservation and fisheries management.
2. Solutions do exist, however need to be tailored to each specific fishery.
3. More directed incentives are required to further test and implement those mitigation measures which proved
effective, and to invest more into finding new solutions, respectively:
a. Cetacean bycatch in purse seines can be mitigated by skippers avoiding cetacean pods. Inter-active
pingers and reflective gill-nets as passive alternatives are effective and acceptable mitigation measures
which should be developed towards commercial application. Simpler and more cost-effective solutions
may be possible such as the use of net material which tears apart upon entanglement of a harbor porpoise,
avoidance of gill-netting in areas known to be favoured by cetaceans and reduced soak times.
b. Seabird bycatch in longline fishery for swordfish/tuna can be minimized by nighttime release of baited
hooks, reduced floating times of hooks/shooting of lines at depth, dyed bait and/or parallel discard of
organic waste for distraction.
c. Turtle bycatch in longline fishery for swordfish and tuna is species- and fishery-specific and can be
minimized by nighttime release of baited hooks (Loggerhead turtle), choice of bait, reduced floating times
of hooks, reduced soak times (Loggerhead turtle), circle hook design (Loggerhead turtle), avoidance of
bycatch hotspots or coastal areas (see e.g. Gilman et al. 2005). Catch efficiency for target species is not
reduced by either measure. However, a holistic assessment of the effects of e.g. circle hooks needs to take
place before implementing a mitigation measure.

2.2 Reduction of habitat and benthos
destruction
Relevant for the extent of habitat and benthos destruction
on a given ground are the following technical parameters
of demersal fishing gear operation:
1. Weight of the gears
2. Size of the gear
3. Trawl door design and tickler chain configuration
4. Towing speed
5. Release panels

Beam trawling is among the most destructive fishing
methods to seabed habitats, reducing biomass, production
and diversity of benthic communities (Kaiser and de
Groot, 2000). The shelf areas of the North Sea are most
affected by this fishery. This is reflected by the largescale reductions of benthic production and the local
extirpation of vulnerable benthic species (Rumohr and
Kujawski, 2000).

The benthos and habitat destruction caused by beam
trawling is mainly effected by the shoes of the gear
and the tickler chains or chain mats. Tickler chains are
iron chains in front of and attached to the groundrope
or the shoes of the beam trawl. All these devices are
aimed at stimulating the fish to leave the bottom and
thus, increasing their catchability. The destruction of
the habitat structure and the high mortality of various
benthos organisms are the negative side effects of this
practice. The benthos bycatch usually is sorted out
during the processing of the catch and discarded with a
poor chance of survival.

Beam trawls are used mainly for shrimp and flatfish
fishing. The mouth of their nets is kept open by a beam
on the upper side, made of wood or metal, which may be
four to 12 meters long or even more. They are used either
with single or with a double rig. Several variations of
the basic beam trawl have evolved in different locations.

There are two main causes of direct benthos mortality
during beam trawling:
1. The contact with the shoes, tickler chains or chain
mats may cause direct mortality.
2. During the hauls in the net, and during processing
and discarding, mortality may occur.

2.2.1 Beam trawling
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These may include beam trawls fitted with two or more
wheels to ease the passage of the gear over the seabed.
A few are fitted with a full width roller or steel shoes for
the same purpose. The mesh size of beam trawls varies
between 80 mm mainly in the southern North Sea and
100 mm in the central and northern part of the North
Sea (2003, FIGIS Fishing Techniques Fact Sheets FAO
– FIGIS, ICES, 2006)
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2.2.1.1 Alternatives for the mitigation of Cause 1
The most effective way to reduce benthos mortality
during beam trawling is to control the direct contact with
shoes, tickler chains or chain mats (Bergman and van
Santbrink, 2000ab). Removing the ground gear and using
other approaches such as wheels, water jets, dropper
chains, brushes and etc., to drive target species out of
the substratum could do this. Other possible mitigation
measures include6:
1. Reduction of the weight of the gear
2. Lifting the gear (doors, shoes) during trawling: The
replacement of beam trawling by other less impacting
fishing methods like the sweepless raised footrope
trawl (SRFT), already introduced in this study may
offer some potential.
3. Replacing the gear with less impacting
modifications
2.2.1.2 Electric beam trawls
Electric beam trawls use electrical pulses to stimulate
target species.
Electric beam trawls use electrical pulses to stimulate
target species. The effects of the gear on ecosystems,
fish, invertebrates and on the survival rates of discarded
animals are not fully understood and should be subject to
comprehensive evaluation. Ecological concerns should
be considered at the earliest opportunity (ICES 2007).
Effects on non-target species
Experiments showed that pulse trawls reduce the catch
of benthic invertebrates by 51 %. Replacing the tickler
chains by electric pulses has shown potential to reduce
invertebrate mortality (ICES, WGFTFB, 2006, van
Marlen et al., 2001). The mortality of shallow burrowing
in-fauna decreased (sea potato from 49% to 5%, artemis
shell from 38 % to 6 %) whilst the mortality of helmet
crabs increased. The catch of undersized soles could be
reduced by 22 % (ICES, WGFTFB, 2006). Compared to
the traditional beam trawling with heavy tickler chains,
the pulse trawl system showed less impact on the sea
bottom and its fauna. However, it is not clear whether
the gear could damage fish and whether the application
of electric pulses would reduce the survival rates of
discarded animals. An important prerequisite is the
ongoing research on adverse effects of electric trawling
and concerning the optimal currents and frequencies to
reduce adverse effects on non target animals as far as
possible.

Effects on catchability
For sole, ICES (2006) found (1) a reduction in catch
rates of undersized sole and (2) an increase in catch
rates above the minimum landing size compared to the
traditional beam trawl. For plaice, in contrast, they found
a decrease in catch rates for all length classes (ICES,
2006). These data were obtained with research vessels.
An additional feasibility study onboard a commercial
beam trawler showed a 22 % reduction for sole and a 35
% reduction for plaice at marketable size, compared to
the traditional beam trawls, which indicates a sufficient
loss of catch rates.
Other effects
In this trial a considerable reduction in fuel consumption
(around 40 %, ICES 2006) was found, which could for
one thing be of growing interest for fishermen in times
of high fuel costs and for another thing increase the
catching effort, especially if fishers have to compensate
for a loss in catch rates. Besides these comparably well
characterised effects, some other aspects need further
investigation:
Fish damage, survival rates of discarded animals and
effects on sharks and rays
There are indications from freshwater studies, that
electrical pulses may damage fish. Damage may occur to
fish that had contact with the gear but were not caught.
It may lead to mortality caused by stress, hemorrhaging,
respiratory failure, and spinal damage. In most of the
cases, the exposed animals die several days after the
exposure to the electric gear (Dolan et al., 2002).
In addition, there might be effects on highly electrosensitive fish like sharks and rays. Therefore, ICES
suggested conducting aquarium tests to assess the effect
of the pulse system on elasmobranches (ICES, 2006).
The pulse trawl is a potential alternative for tickler chain
beam trawls to reduce the impact of bottom trawling on
seabed and benthos. Even though the electric devices
have been used as survey tools in freshwater since
decades and in some non-commercial fisheries since the
1960’s, commercial marine fisheries did not use it at all
due to technical problems (ICES, 2006). Linnane et al.
(2000) reviewed the potential drawbacks of electrical
stimulation in everyday commercial fishing, as worked
out in numerous research programmes:

See also experiments in http://www.ices.dk/reports/
FTC/2004/WGFTFB04.pdf
6
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• The need for an extra cable between the vessel and
the fishing gear.
• Problems with crew safety when in contact with
electrified parts of the system.
• Losses in fishing time in cases of a system
breakdown.
• Rather high investment and maintenance costs.
In their opinion, the following aspects were responsible
for the limited introduction of electric fishing into
commercial marine fisheries:
• Fishermen showed lack of interest.
• The system was not robust, leading to loss of fishing
time.
The electrical beam trawl has been banned by the EU
under EC regulation 850/98 in the context of the EU
intention to reduce fleet capacity. Now, under the pressure
of minimising the impact of fisheries on the environment
and due to the immense increase of fuel cost, the EU is
reconsidering the potential use of electric fishing gear
in commercial fisheries. In that context, ICES recently
evaluated the potential effects of the use of pulse-trawl
electric fishing gear in the plaice and sole fisheries
(ICES, 2006) with the above mentioned results.
2.2.1.3 Water jet beam trawls
Another potential alternative for the relatively large
number of tickler chains used in conventional beam
trawls, particularly to catch sole is the use of waterjets for stimulation. The german federal agency for
fish research (BFAFi) in Hamburg started experiments
with water jet stimulation in 1996. The project was in
co-operation with the private company Meyer & van
der Kamp GmbH & Co. KG Jadesand, Varel. A first
prototype was tested in 1996. Using video techniques
the mechanical effects of the jets on a sandy bottom
were recorded. The conventional beam was replaced
by two beams connected to enlarged vertical trawl head
plates and trawl shoes. Water pressure was delivered
by two electrically driven motors of 55 kW. They were
incorporated into the beam and powered by an electric
cable. A total of 16 nozzles were attached to a lower
beam, to which rubber tubes were connected to allow
flexibility when hitting obstacles on the sea bed. In a
later version, the nozzles were made of separate units
connected with rubber hosing and brought back closer
to the groundrope in order to shorten the time between
stimulation and footrope passage (Linnane et al., 2000).
Trials performed in 2000 showed lower catches of all
targeted flatfish species (Sole 30 %, plaice 50 % and
dab 81 %) compared to the conventional beamtrawl
38
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with tickler chains. With removed jets 16 % sole, 44 %
plaice and 57 % dab were caught less. Thus, the waterjets stimulated the target organisms but catch rates were
far below those obtained with conventional beam trawls
(Lange and Mentjes, 1998).
2.2.1.4 Other technical modiﬁcations
Different changes of beam-trawl design had been tested
by the Netherlands policy-related research on alternative
trawl design for the reduction of unwanted catch (Fonds
and Blom, 1996). The following changes were tested:
a) Net with brushes as a replacement for tickler chains
b) Net with a separating panel
c) Bigger meshes in the codend
d) Net with large mesh top panel
e) Net with large mesh bottom panel
The use of brushes as a replacement for tickler chains
lead to a catch decrease of target fish to 70-80 % of the
standard net catches. The incorporation of a separating
panel appeared to work during daytime fishing. Bigger
meshes placed in the codend lead to a reduction in the
number of both undersized and marketable flatfish caught
whereas a large mesh top panel proved to be effective in
releasing whiting and cod. Bigger meshes in the codend
or large mesh top panels did not significantly reduce
the catch of benthos. Preliminary results indicated that
where large mesh top panels were used the penetration
depth may be increased presumably due to a decrease
in the lifting power of the gear. Nets with a large mesh
bottom panel showed negligible differences in catches for
flatfish and in catches for benthos and debris compared
to standard trawls during these trials (Fonds and Blom,
1996 in Linnane et al., 2000).
2.2.1.5 Alternatives for the mitigation of Cause 2
Benthos release panels
The benthos release panel in beam trawls is a potential
measure to reduce benthos discard and mortality. Release
panels are fitted to the undersides (bellies) of beam
trawls. Aim is to allow caught benthic invertebrates to be
released unharmed near the point of first capture (Revill
and Jennings, 2005).
Benthos release panels had been tested by Fonteyne
and Polet (2002) who demonstrated, that square mesh
release panels with a mesh size of around 150 mm,
fitted to the aft belly of a beam trawl release benthos
organisms which otherwise suffer high rates of discard
mortality. Current studies by Revill and Jennings (2005)
have tested seven different designs of release panels on
their benthos release efficiency but also on their catch

efficiency of target organisms. Two of them released
most of the invertebrates that entered the beam trawls
without releasing the target species. The survival rate
of the released crustaceans, molluscs and echinoderms
were close to 100 % in most of the cases.

of capture, avoiding displacement to potential unsuitable
habitats. Thus, the use of release panels would lead to
a reduction of environmental impact without affecting
the profitability. However, the smothering effect on the
sediments will remain.

The panels consist of 150x6 mm ø single polyethylene
square mesh and 150x5 mm ø double polyethylene
square mesh, respectively and reduce bycatch by
75 to 80 %. The benthos release panels allow the
invertebrates to escape immediately close to the place

The response of fishers, using these panels in trials in
the UK Brixham and Cornish fishery was generally
positive with much cleaner catch and better quality of
the caught target fish. In that context a second point has
been discussed by the authors:
Fig. 12: .
The benthos release panel
in a commercial beam
trawl (from: Fishing gears
with mitigating ecological
impacts, DEFRA-project,
ﬁnal report, Figure A17)

Fig. 13:.
Location of the square
mesh benthos release
panel in the beam trawl
(from: Fishing gears with
mitigating ecological
impacts, DEFRA-project,
ﬁnal report, Figure A2)

DEFRA Project
MF0706, http://www2.
defra.gov.uk/science/
project_data/
DocumentLibrary/
MF0706/MF0706_
2773_FRP.doc
7
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“Release of benthic organisms provides benefits to the
fishers, since the catch can be sorted out more quickly
and the target species are less likely to be damaged by
invertebrates during capture and hauling.”
False bellies
The additional use of so-called false bellies, fitted to
the underside of panels to prevent the net material from
chafing, reduced the release efficiency by nearly 50 %
(Revill and Jennings, 2005).
A benthos release panel is unlikely to reduce mortality
rates of large sessile fauna, such as corals, sea fans,
polychaete reefs or fan mussels as such structures may
be irreversibly damaged by initial contact with the
ground gear. For that reason, closure is the only possible
mitigation measure to save these structures from harm
caused by demersal fisheries.
Figure 14: Escape panels reduce the incidental catch of benthic
invertebrates in standard beam trawls. (in: Fishing gears with
mitigating ecological impacts, defra-project, ﬁnal report)

WWF conclusions on possibilities to reduce impacts of beam and otter trawls on benthic habitats and
species:
1. Beam trawling is among the most destructive fishing methods to seabed habitats, reducing biomass,
production and diversity of benthic communities
2. There are no clear technical solutions to modifying the trawl so that the impact on the seabed is reduced
while catching target fishes as efficiently as before.
3. More investigations and incentives are required to replace beam trawling gear.
4. Benthic habitats and species are best protected if passive gear was used instead of trawls sweeping the
seabed.
5. The in situ release of benthic organisms may not significantly lower the mortality rate and does not alter the
negative impact of the trawl on the seafloor.
6. Electric beam trawls can to date not be considered an acceptable alternative because of huge knowledge
gaps regarding effects on habitats, fish, non-target species and sharks and rays as well as on discarded
organisms.
7. Otter trawling is not less damaging to the benthic environment than is beam trawling.
8. There are technical modifications to the otter gear which reduce the impact on the benthic organisms and
which should be developed to commercial application and implemented in all relevant fisheries:
a. Northern shrimps can be fished by semi-pelagic trawls, as well as by trawls with only 9 instead of 31
bobbins on the footrope. In both cases the contact to the seafloor is significantly reduced leading to fuel
savings as a result of reduced drag while catch rates remained the same.
b. For whiting, a Sweepless Raised Footrope Trawl (SRFT) should be used
c. „Wheeled“ footgear should replace the normal rockhopper gear - however, the avoidance of rough
terrain may provide for the necessary refuges for certain fish species to maintain their commercial
exploitation.
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2.2.2 Otter trawling
The main impact of otter trawling on the seafloor is
caused by the otter boards. Stronger effects are mediated
by so-called rockhopper gears, used in environments
with complex structures. All other, additionally applied
configurations of the gear like rollers on the ground gear,
tickler chains, etc., increase the damage caused by otter
trawling and will at least exert the same damage like
beam trawling (ICES, 2006a).
2.2.2.1 Semi-midwater trawling
In a running research project (“Reducing Seabed Contact
of Trawling: A Semi-Pelagic Trawl for the Gulf of Maine
Shrimp Fishery”, Project Leader: Pingguo He, University
of New Hampshire), a gear is designed and model tests
are conducted of a semi-pelagic shrimp trawl with doors
off the bottom while leaving the trawl on the bottom.
Tank tests have resulted in a new three-bridle trawl with
longer bridles. Tests showed that the semi-pelagic trawl
was able to stay in contact with the seabed when trawl
doors were as much as 30 feet off the seafloor. A followup project, funded by the Northeast Consortium in 2002,
testing the new semi-pelagic shrimp trawl at sea in the
Gulf of Maine pink shrimp fishery is being completed.
The results of that project showed similar catch rates of
shrimps while the new gear operated in a semi-pelagic
mode. However, changing water depth and turning during
towing resulted in less desired trawl positions relative to
the seabed, and could have resulted in the loss of catch.
Fine adjustment of warp lengths was not possible due to
inability of separate control of winches in small inshore
vessels in Gulf of Maine. More details of field tests of
the semi-pelagic trawling will be available in that report
which will be available in 20068.
2.2.2.2 Reducing the number of contact points by
the limited use of bobbins
Weighted bobbins are attached to the “foot rope” of the
gear to keep the net open and on the seabed. They vary
in their design depending on the substrate characteristics
of the sea bed which is being fished, varying from small
rubber discs for very smooth, sandy ground, to large
metal balls, up to 0.5 meters in diameter for very rough
ground.
In 1999, the Fisheries and Marine Institute in St. John’s,
Newfoundland and Fishery Products International Ltd.

Jointly initiated a project to evaluate and to reduce
seabed impact of offshore shrimp trawls (He & Foster,
2000). It was tested in sea trials whether seabed contact
of the conventional shrimp trawl could be reduced
through a reduction of the number of footgear bobbins,
without significantly altering catch performances of the
gear. The test gear was a shrimp trawl with 9 bobbins of
24” and 21” diameter instead of 31. The conventional
footgear weighed 5,698 kg in air and 2,984 kg in water,
the modified one weighed 2,187 kg in air and 1,306 kg in
water. The trials showed that there were no differences
in the geometry or stability of the trawl between the
two gears. The number of tracks left on the seabed by
the bobbins was reduced and the total altered area was
reduced by 70 % when the number of bobbins was
reduced from 31 to 9.
Sea trials were conducted during a commercial fishing
trip of a 60 m shrimp factory freezer trawler. Fishing was
conducted at depths between 270 and 367 metres. A total
of 17 tows were completed targeting the northern shrimp
(Pandalus borealis). There were no clear differences in
catch rates between the control gear with 31 bobbins and
the experimental gear with less number of bobbins. Under
good sea and ground conditions, the nine-bobbin rig
provided enough weight to keep the ground gear steadily
on the seabed. However, on adverse sea and ground
conditions, the lightweight experimental gear resulted
in poor seabed contact. Although poor seabed contact
is generally believed to negatively affect shrimp catch
rates, no clear relationship was demonstrated between
seabed contact and catch rates during the experimental
period. Gear damage occurred in the experimental gear
mainly at the location where the seabed was rough and
underwater current was strong.
Thus, the nine bobbin gear altered only 4 % of the
seabed between the wing ends, a five-fold reduction
when compared with the area of seabed altered by the
31-bobbin control gear. Preliminary sea trials indicated
that the footgear with less number of bobbins may result
in:
• fuel savings as a result of reduced drag
• no change in gear geometry
• no change in catch rates
• potential escape of non-targeted animals under the
footgear

extracted from: Summary of Completed Cooperative
Research Projects Funded by the Northeast Consortium,
January 2006
8
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but also in:
• net damage on rough bottom
• chain may sag and dig into the bottom if incorrectly
rigged
• potential escape of targeted animals under the
footgear
The status of the gear is experimental (CSAR, Centre for
Sustainable Aquatic Resources, Newfoundland, 2006,
Pingguo He)
2.2.2.3 The Sweepless Raised Footrope Trawl
(SRFT)
This trawl, already mentioned above as a measure to
enhance species selectivity has also the potential to
reduce the seabed impact due to its raised footrope.
2.2.2.4 Gear with weighted rollers
This gear has a series of weighted rollers on the
groundrope, replacing the rubber ground rope or
bobbins of a standard ottertrawl (Ball et al., 1999). This
design should allow the trawl to move over, rather than
go through, the seabed. A second aspect is the fact that
the action of the rollers appears to stimulate fish to rise
from the seabed, negating the requirement for additional
stimulation. Preliminary fishing trials indicated no
reduction in commercial catch. Due to reduced ground
fiction, there is potential also for a reduction in fuel
consumption during trawling.
2.2.2.5 Alternatives for the rockhopper gear
Rockhopper gears are used in the bottom trawl fisheries
in areas with rocky grounds for example in Faeroe Island
trawl fisheries. Their use allows for fishing in rough
terrain which was previously avoided to save the nets.
To reduce the strong bottom impact caused by these gears,
different configurations of wheels or rolling gears have
been tested. The aim was to develop modifications that
could roll instead of hop in the towing direction (He et
al., 2004). The configurations tested were pairs of rubber
disks mounted on an axle and attached to the fishing line
at a fixed angle. These pairs of discs tipped over easily
due to tidal currents, and were unacceptable. The most
successful rolling gear consisted of a single 22 cm wide
rubber disk with a steel axle attached to a bracket. The
brackets were then attached to the footrope with a steel
pin. Between the wheels, there was a combination of
discs and rollers that were smaller in diameter than the
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height of the wheels. In this configuration, each wheel
can rotate independently, and maintain orientation in the
towing direction. Testing of this rolling gear showed a
reduction in target species compared with the rockhopper
gear, but it showed clear reductions in sand clouds as
documented by video recordings. The design seemed to
be workable and practical, and further tests are planned.
Similar experiments on roller ground gears are being
carried out in Norway (E. Grimaldo, unpublished).
Other configurations are:
• Steel bobbins (Pelters Co. Ltd.):
Footgear rigged with steel-bobbins. There is no
apparent evidence that the bobbin gear has less impact
on the seabed, although it is widely suggested (further
experiments/ field studies are needed to verify this).
• Self spreading foot gear:
A series of rubber plates are placed under the
fishing line to produce increased wingspread (under
development by SINTEF, 2004). The self spreading
footgear is lighter than traditional footgears. The
rubber plates flip horizontally in response to the
rocks. Wings are 15-20 % more spread and there is
little escape of target organisms under the footgear.
The ICES-FAO Working Group on Fishing Technology
and Fish Behaviour summarised the mitigation measures
against seabed impact of mobile gears (He et al., 2004).
In their opinion, gear modifications which have less
seabed effects include measures to reduce seabed
contacting area/points of trawl foot gears, use of semipelagic trawls for shrimps, provision of dropout aftbelly openings in beam trawls, adoption of “sweepless”
trawls for whiting, and “wheeled” foot gears replacing
rockhoppers. Electrical stimuli may in their opinion be
employed in beam trawls to replace traditional heavy
tickler chains for some species, and the use of electric
pulses in scallop dredges has also shown promise.

3 Conclusions
Recent observations made by Røstad and co-workers
(2006) that fish are attracted to vessels at day and
night and independent from the noise of the vessels, in
fjords and in the open ocean, show that fish abundance
estimates might be higher than the real abundance of the
fish in the North Sea. Taken the decreasing population
sizes of commercial fish species, the real situation might
therefore even be worse than all prognoses. Concerns
about the impact of bycatch of juveniles on target stocks
are expected to increase in the future, and therefore the
focus of innovation in fishing technology will continue
to be on the development of selective gears. It is expected
that better knowledge of organism behaviour and
technological developments will increase the success of
such developments (FIGIS, 2006).
However, this leaves the problem of unwanted impacts of
fishing operations on the marine ecosystem unattended,
i.e. through physical damage to benthic habitats and
species, and bycatch of seabirds, mammals and turtles.
Much more effort needs to be directed towards mitigating
these effects, which will in many ways contribute to
the deterioration of the state of the targeted fish stocks.
Therefore, the ideal gear has been defined by Mike Pol at
the ICES WGFTFB meeting 2006 based on discussions
and presentations during a meeting of a topic group on
alternative fishing gears as follows: It should be highly
species-selective, knowable size-selective, should not
unnecessarily harm the fish, should have low impact
on the physical environment, should be durable and
constructed of sustainable materials, should have high
efficiency, should be safe to humans, should have no
impact on non-target species and be low cost.
At the EFEP stakeholder consultation stakeholders
identified several aspects of fisheries and their
management which in their opinion have contributed to
the current problems of fishery and fishers in the North
Sea (EFEP, 2006):
• The effort of the North Sea fleet is too large
• The rigour of the CFP single stock quota management
encourages discarding in the North Seas mixed
fisheries.
• Selective fishing techniques for reducing bycatch and
discarding are under-exploited.
The results of the EFEP stakeholder consultation
showed that management of technical measures to
reduce bycatch, discarding and habitat destruction
were supported universally by fishers, fishing related
industries, regulators, scientists, environmentalists,

and NGOs. The EFEP defines measures for the “way
forward” in North Sea fisheries. One central aspect is
the application of less damaging fishing methods as
there are more selective and lighter gears and direct
measures to reduce the problems of bycatch and discard.
In their opinion, technical measures can, in part, be
used to achieve this, but the use of closures may also be
necessary.
Based on this review of the current state and new
developments of the fishing technology, the following
aspects should be considered in the framework of the
further improvement and implementation of new, lowimpact fishing technologies:
1. The funding for research on gear technology needs
to be redirected from only optimizing catchability to
minimizing environmental impacts
2. A close co-operation between scientists, governments
and commercial fisheries in alternative technology
development, testing and implementation should
be encouraged by the EU. There are several EU
research programmes running on this topic and the
most promising methods should not only be tested
on research vessels, but also and already at a very
early stage on commercial vessels to avoid problems
as raised in the case of the mandatory introduction
of the BACOMA cod-end in Baltic Sea cod fisheries
(see page 18).
3. Financial support should be granted to fishers who
participate in trials with new, low-impact fishing
technology on a voluntary basis prior to mandatory
implementation.
4. There are indications that the current “days at sea”
regulation leads to faster towing speed which on the
one hand may enhance bycatch and on the other hand
increases the fuel consumption. Thus, fishers as well
as the environment might be negatively affected by
these regulations.
5. Plans for mitigating the unwanted fishery effects on
the marine environment, (smothering, disturbance,
bycatch) should be developed and implemented on
the basis of the different fishing metiers, the different
target organisms and the used gears.
6. A Bycatch Managing Programme for the North
Sea is recommended which should incorporate
all stakeholders who take an active part in marine
fishery aspects. Models such as that by Herrmann et
al. (2006) on gear-specific catch and discards might
be helpful in that context in the future
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7. Monitoring and observer programmes are required to
examine the effects and improve the technology of
low impact fishing gear
8. Education and training should be aspired like
programmes to instruct fishers and crew members on
proper techniques for the recognition, handling and
release of non-target species and the use of potential
mitigation measures.

9. Incentives should be created to foster stakeholders
involvement in the development and testing of
methods to reduce bycatch and habitat destruction.

First conclusions on the ecologic and economic potential of the alternative fishing technologies
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constant;
improvement;
deterioration;
research needs for cleariﬁcation and/or further improvement;
not relevant in that case
not comparable to bottom trawling

Bycatch Reduction Device (Panels, sieves, grids, depending on targets and metiers)
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5.2 Main demersal fisheries in the Southern North Sea by target species and possible alternative fishing methods
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BECAUSE investigates the quantitative role
of species interactions as a first step towards
the implementation of the ecosystem approach
into fisheries management. The focus is on
simple but critical interactions in the upper
trophic levels of marine food webs. This
refers specifically to the interactions between
exploited prey fish populations, exploited
fish predators and wild life such as sea birds
and marine mammals dependent on the same
prey fish populations. In most European
shelf ecosystems fish predator populations
are severely depleted, and this has released
predation pressure on prey fish populations
substantially. In part, man has taken over the
role and harvests this part of the prey fish
production either for human consumption or
for reduction to fish meal. An exact quantitative
understanding of these interactions becomes
essential, once recovery plans for the over
fished predator stocks become operational and
effective.

INCOFISH is devoted to conduct specifically Work packages:
targeted strategic research suitable to contribute Shifting Baselines
to the goals set by the World Summit for • Examine the patterns of long term change in selected
Sustainable Development in Johannesburg,
coastal ecosystems and thereby establish targets for
such as restoring healthy fish stocks and
the restoration and sustainable use of living marine
ecosystems by 2015
resources.
• Identification, validation and assembly of historical
data (e.g. biomass, mean size, maturity, fecundity)
relating to key aquatic resources in selected large
marine ecosystems (LMEs);
• Collation, analysis and dissemination of the historical
data collected and processed in (1);
• Establish baselines against which the current status
of aquatic resources and LMEs can be evaluated and
restoration goals can be set.

Critical
Interactions
BEtween Species and
their Implications for a
PreCAUtionary FiSheries
Management in a variable
Environment- a Modelling
Approach, 2004-2007

Integrating
Multiple
Demands on Coastal
Zones with Emphasis on
Aquatic Ecosystems and
Fisheries, 2005-2008

BECAUSE

INCOFISH

Coordinator

Dr. Rainer Froese,
FB Marine Ökologie,
Fischereibiologie
The Leibniz Institute of
Marine Sciences at the
University of Kiel (IFMGEOMAR)

Several projects are aimed to quantify and reduce the Prof. Dr. Axel Temming
bycatch of marine mammals in fisheries by
Institute of Hydrobiology
• Technical gear modifications
and Fisheries Science,
• The use of deterrent devices
Centre for Marine and
• Changes of fishing strategies
Climate Research,
Hamburg University
Germany

Subject

Title

Project
Acronym
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Project
Acronym

Title

Subject

• Explore patterns of response of impacted
ecosystems, testing hypothesis on resilience and
impact of fisheries on ecosystems.
• Contribute to the exploration of ecosystem
attributes in a two-level strategy, one within each
model exploring impact of fishing, compatibility
of conservation and exploitation under sustainable
use of the ecosystems, resilience, among others.
The second level will be a meta-analysis, searching
patterns of response of aquatic ecosystems (to
human activities, ecosystem attributes, structural
and functional behaviour, etc...) (interacts with
WPs 1, 2 & 7)
Marine Protected Areas
The „MPA“ workpackage will improve the basis for
planning of MPAs with a view to reconciling demands
especially of fisheries, biodiversity conservation and
industrial uses including coastal aquaculture:
• Compile data from three selected case studies of
MPAs, compare and contrast the stated objectives,
operation, and known effectiveness of the MPAs
with respect to location, resource and other
factors;

Biodiversity Mapping
• The „Biomap“ workpackage will provide authoritative
knowledge about the occurrence of marine species in
space and time and in response to climate change
Ecosystem Modelling
The overall goal of the „Ecosystem Modelling“ work
package is to provide standardized ecosystem models for
all selected ecosystems.
• Compile and make available all data relevant for the
construction of models for the selected LMEs (interacts
with WP-1)
• Construct standardized ecosystem models
• Work closely with WP 5 on the size and placement of
protected areas.

Coordinator
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Subject

One of the main objectives of the EU project
RECOVERY is to improve the species selection
of trawls deployed in the mixed human
consumption fishery in the North Sea. Given
the poor state of the North Sea cod stock, the
project is specifically focused on reducing the
(by-)catch rates of cod.
Project results will be integrated into a nationally
financed investigation on (i) the amount of cod
by-catch in the Danish Norway lobster fishery
and (ii) the technical modification needed to
reduce these by-catches. The Norway lobster
fishery is one of the most valuable fisheries in

Title

Cod stock recovery in the
North Sea...

Project
Acronym

RECOVERY

Here, DIFRES concentrates on the selectivity of otter Bob van Marlen
trawls, addressing
E-mail: bob.
• behavioural responses of different species to vanmarlen@wur.nl
approaching trawls as well as during the catching
process, within trawls, by means of hydroacoustics and
underwater water video observation,
• use of specific behavioural patterns of cod to redesign
trawl characteristics to improve escape possibilities,
and
• testing of developed trawls in a flume tank and under
commercial fishing conditions.
Additionally, RECOVERY is developing a species selective
trawl for the Norway lobster fishery in the Irish Sea.

• Conduct simulations of existing MPAs where
feasible with respect to stock benefits/costs, and
derive objective criteria for the placement of
MPAs in all three case studies;
• Consider possible alternatives for design of MPA
networks in the shelf systems, develop conceptual
models for the planning of MPAs on continental
shelves, and apply these to the selected case
studies.
Coastal Transects
To develop a framework for compilation and analysis
of data for the understanding of interactions and flows
in the coastal zone;
To provide coastal managers with a decision-making
framework and communication tool for integrated
management plan for coastal areas
Indicators for Sustainable Fisheries
Identify, apply, and evaluate the use of indicators that
have the potential to end overfishing.
Valuation of Coastal Ecosystem Products and
Services
Impact of Ecotourism on Ecosystems
Legal Instruments for Sustainable Fishing

Coordinator
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In the framework of this project, a simulation This project investigates the influence on selectivity Daniel Priour
Ifremer
model will be developed to assess the selective process in cod-end of:
properties of cod-ends in towed fishing gears. 1. Netting materials
France
2. Effects of sea state, vessel, trawl gear and cod-end
3. Fish morphology and behaviour

Development of
predictive model of codend selectivity

Aud Soldal
C. Sundtsgt. 64 Box
1870 Nordnes
5817 BERGEN CEDEX
Norway

PREMECS II

The objectives of the project are:
1) to develop sampling techniques that overcome current
biases in escape mortality estimation
2) to test these techniques directly against previous
protocols in order to establish the validity of the new
methods
3) to develop a methodology to compare the cod-end
selectivity, and survival, of gadoid fish escaping at
the surface in a side-trawler fishery with that of fish
escaping at depth
4) to estimate the number of repeated encounters with
trawls on intensively fished grounds
5) to study the effect of repeated gear encounters on
escape mortality
6) to determine if gadoid escape mortality varies
throughout the year and identify its cause
7) to develop models for including escape mortality data
in stock assessments and predictive modelling
8) to determine the sensitivity of these stock assessment
and predictive modelling techniques to escape mortality
data and the impact on the fisheries management
process
9) to report the project work and results to the fishing
industry, the public and the European commission.

This project is aimed to answer the question
how undersized gadoids may escape from
the trawl and quantifies their mortality rates.
Escaping fish are sampled during several phases
of trawling. Field studies are conducted by a
Scottish trawler at the Westcoast of Scottland.
The goal of the EU project SURVIVAL is (i) to
describe the escape process by which undersized
cod, haddock and whiting leave a trawl and
(ii) to estimate the mortality rates for fish that
are selected in different ways (e.g. selection
through cod-end meshes while trawling vs.
hauling). The studies require application of
advanced techniques to sample escaping fish
during various phases of trawling.

Denmark, however, at-sea sampling indicates
relatively high by-catch rates of undersized
cod. The project started in the summer of 2003
and is being conducted in close cooperation
with the Danish Fishermen organization, with
the potential to address unsolved problems in a
follow-up EU project presently under contract
negotiation.

An assessment of
mortality in fish escaping
from trawl cod-ends
and its use in fisheries
management

Coordinator

SURVIVAL

Subject

Title

Project
Acronym
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Subject

This project addresses current selectivity
and bycatch issues in Nephrops and pelagic
fisheries. The project started in 2004 and lasts
for 38 months.
Main objective is the development of
effective and acceptable gear modifications
and accoustical deterrents to reduce discard
and bycatch of non target fish and cetaceans
as well as alternative fishing tactics in cooperation with the fishery industry. Biological
effects and socio-economics repercussions are
determined. During sea trials in the Kattegat
and Skagerak Nephrops fishery, a significant
decrease of discard had been observed by
the implementation of a developed escape
window. EU legislation requires the use of this
window in Nephrops fishery from February
2005 on. The EU-project NECESSITY works
on the improvement of selectivity of Nephrops
trawls.

Title

NEphrops and CEtacean
Species Selection
Information and
TechnologY

Project
Acronym

NECESSITY

NECESSITY will develop ways of modifying trawls to Netherlands Institute
enable by-catch species to escape from the trawl unharmed. for Fisheries Research
The project will:
(RIVO)
• Study the behavioural characteristics that make small
cetaceans (i.e. porpoises and dolphins), and certain fish
species or age groups vulnerable to capture in trawl
fisheries
• Develop alternative fishing strategies, or fishing gear
modifications, to reduce the by-catch in trawl fisheries
• Consider the biological and socio-economic
ramifications of modifying the fishing gear and
practices
• Transfer the information gathered to other fisheries
subject to similar concerns
Contribution to policy development:
• By reducing by-catch, NECESSITY will help the EU
meet its commitments under the Common Fisheries
Policy “to protect and conserve available and accessible
living marine aquatic resources”
• By reducing by-catch of cetaceans, NECESSITY will
support the EU Council Regulation requiring Member
States to take steps to ensure that incidental capture
does not have a negative impact on cetacean species
• The socio-economic aspects of the project will help
“provide for rational and responsible exploitation, on
a sustainable basis”
It will increase understanding of the consequences of
adopting or varying particular fishery management
measures

The cod-end geometry is investigated trough flume tank
tests, sea trials and numerical modelling. Fish morphology
is quantified trough sea trials. Fish cod-end escape
behaviour is studied with sea trials and modelling

In order to develop the predictive model, the knowledge
is improved on:
1. Cod-end geometry in commercial conditions
2. Fish cod-end escape behaviour
3. Fish morphology

Coordinator
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Subject

is aimed to provide European policy makers
with improved tools for the identification,
design and management of MPAs. Information
will contain improved scientific advice on
MPA impacts on fisheries and socio-economic
consequences.
Marine protected areas (MPA) are seen as
an instrument for improving both fishery
management and marine environmental
protection. Although such benefits are often
easily identified, little empirical evidence exist
to demonstrate the real effectiveness of MPAs.
This is due to insufficient information and
instruments for MPA design, monitoring and
evaluation.
PROTECT directly addresses the policy priority
for assessing the potential of marine protected
areas for marine environment protection
and fisheries management, as expressed in
Elements of a Strategy for the integration of
environmental protection requirements into the
Common Fisheries Policy (COM 2001.143)
PROTECT will support the EU in pursuing
its objectives for the conservation of marine
biodiversity and the establishment of MPAs,
as agreed in the Convention on Biological
Diversity in Rio de Janeiro (1992), at the UN
Environment Summit in Johannesburg (2002)
and at the OSPAR-HELCOM Ministerial
conference in Bremen, June 2003

Title

Marine Protected Areas
as a tool for ecosystem
conservation and fisheries
management

Project
Acronym

PROTECT

PROTECT seeks to provide European policy-makers
with improved tools for the identification, design and
management of MPAs. It will bring together the collective
expertise of 17 leading European marine research institutes
who will:
• Evaluate the potential of MPAs as a tool to protect
sensitive species and habitats against the effect of
fishing
• Develop scientific methods and information products
to design and evaluate the effect of MPAs
• Co-operate with other EU-funded projects, such as
EMPAFISH
• Organise a series of thematic workshops and compile
reports that will draw from experience and lessons
learnt from specific case studies

Project deliverables
• Design and tests of fishing gear and cetacean exclusion
devices – December 2004
• Development of cost-benefit analysis (CBA) methods
and models – September 2005
• Modified fishing gear selectivity trials – December
2006
• Sea trials of acoustic deterrents – June 2006
Assessment of cetacean behaviour and reactions to
deterrents – June 2006
Danish Institute for
Fisheries Research
(DIFRES), co-ordinator:
Erik Hoffmann (eh@dfu.
min.dk)

Coordinator
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DEGREE will:
• Develop new fishing gear (otter trawl, beam trawl,
dredges) that reduce the adverse effects on the seabed
and benthic communities
• Quantify the potential reduced effect on habitats and
benthic communities
• Assess the socio-economic consequences of introducing
these gear in established fisheries
Contribution to policy development:
• The development of modified, low-impact fishing
gear will help the EU and Member States to meet
their international obligations for the protection of the
marine environment, habitats and species
DEGREE will inform fishery management decisionmakers about environmental protection and the socioeconomic consequences of individual decisions
In order to achieve its objectives of supporting SME
participation in FP6 research activities in the selected
industrial sector, the FISH project will provide in-depth
assistance services such as technology audits, mediation
for project participation, broader awareness, assistance and
dissemination services to SMEs within the 12 participating
countries. (Norway, Iceland, Greece, Cyprus, Italy,
Portugal, Spain, France, Poland, Sweden, The
Netherlands)
The FISH project will dedicate its main awareness activities
around the major European Exhibitions for SMEs within
Fisheries and Marine Resources.

Information collected and gear developed
by DEGREE will assist the EU in meeting
numerous aspects of declared fishery policy,
such as ‘adopting measures to reduce the impact
of fishing activity on marine ecosystems’
(Council Reg. 2371/2002)
Start date: 1 February 2006

The FISH project aims also to break down
the barriers between SMEs and RTD players
and researchers by using analysis and
audit methodologies based on earlier EC
funded projects as well as experiences from
national technology transfer programmes and
schemes. This is done to assess SMEs needs
and to increase their capability to adopt new
technologies by participating in EU projects.

The FISH project will
support the participation
of Small and Mediumsize Enterprises (SMEs)
in EC FP6 research
activities within the
industrial sector of
Fisheries and Marine
Resources.

ETI FISH

The EMPAFISH project is aimed to:
• Investigate the potential of different regimes of
MPAs in Europe as measures to protect sensitive and
endangered species, habitats and ecosystems from the
effects of fishing.
• Develop quantitative methods to assess the effects of
marine protected areas
• Provide EU with a set of integrated measures and
policy proposals for the implementation of MPAs as
fisheries and ecosystem management tools.

The EMPAFISH webpage (www.um.es/
empafish) has been created, from which a
number of documents produced within the
project are available at different accessibility
levels (from restricted to accessible to the
general public).
The European Symposium on Marine
Protected Areas as a Tool for Fisheries
Management and Ecosystem Conservation
will take place 25-28 September 2007
(www.mpasymposium2007.eu).

Subject

Development of
fishing Gears with
Reduced Effects on the
Environment

Title

DEGREE

EMPAFISH

Project
Acronym

John A. Bjorgen
SINTEF Techn. and
Society
N-7465 Trondheim
Norway

Bob van Marlen
Netherlands Institute
of Fisheries Research
(RIVO)
Fax: +31 (0)255 564
644
Website: www.rivo.dlo.
nl

Coordinator
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Fishing Technology in the An ICES symposium has been held in Boston
21th century
(New England), USA in November 2006.
http://ices2006boston.org/ Scientific under-standing is necessary to
mitigate the negative aspects of commercial
fishing while protecting the right to continue
fishing operations. The objective of the
symposium is to attract contributions from
around the world to address issues relating to
bycatch and discard from commercial fishing
operations and to fishing gear impact on
sensitive habitats and marine resources, as well
as on the performance of fishing gears used
in fisheries-independent scientific surveys
to estimate the resources. Collectively these
issues have not been addressed since the world
symposium in St. Johns, Newfoundland in
1988.

Symposium

Subject

Title

Project
Acronym
In parallel each ETI Fish participant will support and assist
a number of national SMEs to identify their needs for RTD
activities. Throughout the project, best practice cases will
be benchmarked and disseminated by the partners across
Europe within the selected industrial sector of Fisheries
and Marine Resources.
Convener:
Chris Glass (USA) and
Bob van Marlen (The
Netherlands)

Coordinator

6 Glossary (Lockwood, 2002)
Species mentioned in this study
Common Name

Scientiﬁc Name

Bass
Blue whiting
Cod
Crab, edible/brown
Dab
Dogfish, lesser spotted
Dolphin, bottle-nose
Dolphin, common
Dover sole
Flounder
Haddock
Herring
Lobster
Mackerel
Megrim
Monkfish (anglerfish), white
Monkfish, black
Mullet, red
Nephrops
(also: Dublin Bay Prawn, Langoustine,
Norway Lobster, ‘Prawns’ or Scampi)
Norway pout
Orange roughy
Plaice
Pollack
Porpoise, common/harbour
Saithe (coley)
Salmon, Atlantic

Dicentrachus labrax
Micromesistius poutassou
Gadus morhua
Cancer pagurus
Limanda limanda
Scylliorhinuscanicula
Tursiops truncatus
Delphinus delphis
Solea solea
Platichthys flesus
Melanogrammus aeglefinus
Clupea harengus
Homarus gammarus
Scomber scombrus
Lepidorhombus whiffiagonis
Lophius piscatorius
Lophius budegassa
Mullus surmuletus
Nephrops norvegicus

Sandeels
Seal, common
Seal, grey
Shrimp, brown
Shrimp, pink
Shrimp, northern
Skate, common
Skate,long-nose
Sprat
Squid
Trout, sea, migratory or brown
Turbot
Turtles:
Leatherback turtle
Loggerhead turtle
Tuna
Whales, balean
Whales, toothed, e.g. killer
Whiting

Ammodytidae
Phoca vitulina
Halichoerus grypus
Crangon crangon
Pandalus montagui
Pandalus borealis
Raja batis
Raja oxyrhincus
Sprattus sprattus
Loligo spp.
Salmo trutta
Scophthalmus rhombus

Trisopterus esmarkii
Hoplostethus atlanticus
Pleuronectes platessa
Pollachius pollachius
Phocoena phocoena
llachius virens
Salmo salar

Dermochelys coriacea
Caretta caretta
Thunnus spp.
eg Baleanoptera spp.
eg Orcinus orca
Merlangius merlangus
WWF Germany
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BACOMA

Baltic Cod Management

BFAFi

Bundesforschungsanstalt für Fischerei

BIM

Irish Sea Fisheries Board

CCFI

Canadian Centre for Fisheries Innovations

CFP

Common Fisheries Policy

CSAR

Centre for Sustainable Aquatic Resources, Newfoundland

Defra

UK Department for Environment, Food and Rural Affairs

DMF

Massachusetts Division of Marine Fisheries

EC

European Commission

EFEP

European Fisheries Ecosystem Plan

EFF

European Fisheries Fund

EU

European Union

FAO

Food and Agriculture Organization of the United Nations

FIGIS

Fisheries global information system

HDPE

high density polyethylene

HELCOM

Helsinki Commission

ICES

International Council for the Exploration of the Sea

IW

Integrated Weight

JNCC

Joint Nature Conservation Committee

kHz

kiloHertz

kW

kiloWatt

NE

North East

NEFMC

New England Fishery Management Council

NGO

Non Governmental Organisation

PA

Polyamide

RFT

Raised footrope trawl

RIVO

Netherlands Institute for Fisheries Research

SMF

Small meshed fishery

SRFT

Sweepless Raised Footrope Trawl

TAC

Total Allowable Catch

UK

United Kingdom

UW

Unweighted

WGECO

Working Group on Ecosystem Effects of Fishing Activities

WGFTB

ICES - FAO Working Group on Fishing Technology & Fish Behaviour

WWF

World Wide Fund for nature

WWF Germany

8 Annex
Annex 1: The European commissions position
The common ﬁsheries policy technical measures
Fisheries in EU waters and by EU vessels in international waters are covered by different technical measures
regulations, one for each of the areas of the Mediterranean (Council regulation 1626/1994), the North
Sea (including Kattegat and Skagerrak) and the Atlantic (Council regulation 850/1998), the Baltic Sea
(Council regulation 88/1998) and the Antarctic (regulation 600/2004). The three regulations concerning the
Mediterranean, the North Sea and the Baltic Sea are currently being revised. Another regulation covers technical
measures in fisheries for highly migratory fish around the world. In addition, technical measures for the
NAFO regulatory area are included the annual TACs and Quotas regulation. Each set of measures is adapted
to the specific characteristics of the area concerned.
Given the nature of fisheries and the extension, over the years, of European Union waters it is not surprising
that the regulations on technical measures have evolved in an ad hoc manner. For example, the main legislation
concerning the North Sea originally consisted in a set of rules set up in 1986. After some 20 amendments it
was replaced, in 1997, by a new regulation (Council regulation 850/1998) which came into effect in the year
2000. Rules were simplified and adapted to the current needs of the industry and to promote conservation of
fish stocks.
The new regulation has now been amended eight times and it has become very complicated and difficult to
read. There is therefore a need for once again to revise and simplify the technical measures.
Sound technical measures and proper implementation
These measures form part of the long search for greater conservation of fish resources. Their impact is being
monitored and the situation will be reviewed.
Past experience has shown that loss of fishermen earnings due to greater selectivity is generally lower than
initially feared. In some cases, better prices can compensate for lower production. Fishermen also adapt their
activities to make the most of available opportunities. In the medium term, selective fishing techniques benefit
fishermen, consumers and fish stocks. Inspections at sea cannot be expected to check every fishing operation
so their effectiveness is, by nature, suboptimal. The Commission believes that cooperation between decisionmakers and the industry in setting up sound technical measures and in implementing them correctly will be
beneficial both for fish stocks and for the industry.
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Annex 2: Promoting sustainable fishing initiatives under the European Fisheries Fund (EFF)
The European Fisheries Fund provides funding for the development, trial and implementation of environmentally
friendly fishing methods. This opportunity should be used much more often by fishermen or fishing
communities to implement environmentally friendly fishing gear. The EFF provides substantial opportunities
to the European fisheries sector. Running for seven years, a budget of 3,849 billion was set in 2004 for the
EFF. Furthermore, EU Member States will provide co-funding to projects and this will significantly increase
the amounts available for the fisheries sector. If spent wisely, the EFF money can significantly contribute to the
long term viability of the industry, while also contributing towards the protection of the marine environment
and the recovery of fish stocks.
In June 2007 WWF published a report on smart investments and sustainable Fishing Initiatives (WWF 2007:
Smart Investments – Promoting Sustainable Fishing Initiatives under the European Fisheries Fund). This report
gives guidance on how to apply for EFF money and shows examples of past and ongoing best practice projects
from Europe and other parts of the world. Several of these projects include aspects of development, testing and
application of low environmental impact fishing gears as introduced in this report
Who can beneﬁt from the EFF
The EFF Regulation does not explicitly define those eligible for funding. EU Member States are however
requested to inform potential beneficiaries of the possibilities offered by the programme and of the rules and
methods governing access to financing. In this regard, the EFF Regulation specifically names organisations
involved in the fisheries sector. These include all activities of production, processing and marketing of
fisheries and aquaculture products, professional organisations, economic and social partners, bodies involved
in promoting gender equality and non-governmental organisations, including environmental organisations. For
specific measures only ñ like training or assistance in purchasing vessels – beneficiaries have to fulfil further
criteria.
How to apply for funding
Further information on how to apply for funding is best obtained through liaison with national administrations
responsible for the implementation of the EFF. These are usually the Ministry of Agriculture or Ministry of
Fisheries. In some countries, such as Germany, the administration in charge is at the state or regional level
Prior to submitting any ideas and project proposals, fisheries stakeholders should consult
the national strategic plan and operational programme to learn more about the national priorities and the
funding available under each Priority Axis. This will also fully explain the steps required to complete the
application process. Also recommended for a successful bid is entering into dialogue concerning the proposal
with the national EFF administrator.
EFF Priorities
According to the European Commission, the EFF focuses specifically on:
Supporting the major objectives of the Common Fisheries Policy (CFP), particularly those agreed during its
reform in 2002. These include securing the sustainable exploitation of fisheries resources and achieving a
stable balance between these resources and the capacity of the EU fishing fleet.
Strengthening the competitiveness and economic viability of operators in the sector.
Promoting environmentally-friendly fishing and production methods.
Providing adequate support to those employed by the sector.
• Facilitating the diversification of economic activities in fisheries areas.
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To achieve these objectives, the EFF sets out the following five “Priority Axis”:
1. Adapting the Community fishing fleet to the available resources.
2. Aquaculture, inland fishing, processing and marketing of fisheries and aquaculture products.
3. Measures of common interest (e.g. sustainable management, conservation, market trans-parency,
partnerships).
4. Sustainable development of fisheries areas.
5. Technical assistance to enable the delivery of EFF aid.
For each priority, a wide range of measures are eligible for funding.
Under Priority Axis 3, aid will be made available for projects contributing to the sustainable management
or conservation of fisheries resources, strengthening transparency in the market or promoting partnerships
between scientists and players in the fisheries sector. Examples of such projects include the protection of the
environment within the framework of Natura 2000; the promotion of products using fishing methods with
low environmental impact; the labelling and certification of products caught or farmed using environmental
friendly methods; pilot projects aiming to develop and test methods to improve selectivity and reduce bycatches, discards or damage to the environment.
Priority Axis 4 acknowledges that the European fisheries sector is characterised by the depletion of fish
stocks, reduced catches, falling income and job losses. This has a considerable impact on the fisheries areas
concerned which often have few alternative employment opportunities. Consequently, Priority Axis 4 will
support the areas concerned to reduce their financial dependence on the catching sector. Similarly to the
LEADER and PESCA Initiatives, driven by a territorial bottom-up approach, EFF funding can be used to
promote the development of measures addressing the specific development needs of concerned fisheries areas.
Projects could include the restructuring, redirecting and diversifying of economic activities. This could be
achieved by promoting ecotourism, by protecting coastal and marine environments or by protecting the natural
and architectural heritage in fisheries and coastal areas.
As none of the measures of the EFF are compulsory, each Member State is able to decide on its national
priorities and on the measures to be funded. As a result, the impact of the EFF in its current form is mainly
determined by the EU Member States, according to their national programmes, and by the project proposals
from various fisheries stakeholders. Therefore it is critical that Member States and stakeholders, which are
directly affected by the negative environmental and social consequences of over-fishing, act with the utmost
of responsibility. This can only be achieved by ensuring that the opportunities offered by the EFF are used to
implement meaningful projects that will promote responsible practices in fisheries.
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Rebstöcker Straße 55
D-60326 Frankfurt a. M.
Germany
Tel.: +49 69 79144 - 10
Fax: +49 69 79144 - 231
E-Mail: info@wwf.de

WWF is one of the world’s largest and most experienced independent
conservation organisations, with almost 5 million supporters and a global network
active in more than 90 countries.
WWF’s mission is to stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature, by
- conserving the world’s biological diversity,
- ensuring that the use of renewable resources is sustainable and
- promoting the reduction of pollution and wasteful consumption.
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