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Havet

Mona Johansson, Anna Karlssone~ Mikael Svensson

Havsmiljon ér utsatt for ett hart tryck. Utslapp av
gddande och skadliga amnen i kombination med
overfiske och andra ménskliga aktiviteter har resul-
terat i storskaliga biotop- och ekosystemforiand-
ringar samt utarmning av artmangfalden. Manga
arter dr exempelvis forsvunna fran véra kuster och
hittas nu endast lingre ut dar effekterna av bl.a.
6vergddning dr mindre.

Andelen rodlistade arter dr storre i den marina
miljon dn inom andra livsmiljoer. Samtidigt vet vi
mycket mindre om de marina ekosystemen d4n om
de olika livsmiljéerna pé land, och kunskapsbristen
gor att manga marina artgrupper inte ens kan
bedomas utifrdn rodlistningskriterierna. Vi befarar
dérfor att de stora fordndringar som fortlopande
sker 1 havsmiljon péverkar langt fler arter d4n vad
rodlistan visar.

Mycket gors idag for att forbattra tillstdndet for
havsmiljon och starka dess skydd sdvil nationellt
som inom EU samt genom konventioner som HEL-
COM och OSPAR. Effekterna av 1900-talets miljo-
gifter har avtagit och drabbade djur som silar och
havsorn har under senare ar uppvisat en positiv
trend. Tyvirr finns dock tecken som tyder pa att vi
héller pa att fd in nya miljogifter i naringskedjorna.
Overgddningen har minskat lokalt, nigot som har
lett till battre syreforhallanden och gynnat fore-
komsten av stora alger. Totalt sett pekar emellertid
mycket pa att tillstindet i havsmiljon inte kommer
att forbittras under de nirmaste decennierna, da
det tar tid att normalisera ldget efter de storskaliga
forandringar som skett.

For att vanda utvecklingen kravs en rad fortsatta
atgdrder, inte minst en héllbar férvaltning pa eko-
systemnivd. Vi maste fa battre kunskap om de
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The Sea

Mona Johansson, Anna Karlssone~ Mikael Svensson

The marine environment is under severe pressure.
The emission of eutrophicating and toxic sub-
stances, overfishing and other human activities have
caused large-scale changes in the marine biotopes
and ecosystems, and reduced the species diversity.
Many species formerly found in the coastal areas
now occur exclusively further out, where the effects
of, e.g., eutrophication are smaller.

The proportion of red-listed species is higher in
the marine environment than elsewhere. Our
knowledge of the marine ecosystems is also much
poorer than that of the terrestrial environments,
and the lack of knowledge makes it impossible to
even assess many marine species groups by the red
list criteria. We therefore fear that the ongoing
large-scale changes in the marine environment
affect a much larger number of species than indi-
cated by the Red List.

Today, great efforts are made to improve the state
of the marine environment and reinforce the protec-
tion of it; nationally, within the EU as well as
through conventions such as HELCOM and OSPAR.
The effects of the 20" century pollutants have sub-
sided, and the animals affected by them, e.g. seals
and white-tailed eagle, have recovered in recent
years. There are, however, signs indicating that new
pollutants are entering the food chains. Eutrophica-
tion has decreased locally, which has improved the
oxygenation and benefited the macroalgae. There is,
however, much evidence indicating that the general
state of the marine environment is not going to
improve within the next few decades, as it takes a
long time to normalise the situation.

In order to turn the development, a range of
measures need to be kept up, not least a sustainable
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marina arterna och deras livsmiljéer for att kunna
agera vid forandringar, och vi maste handla enligt
forsiktighetsprincipen just for att vi annu inte har
tillracklig kunskap.

Fordndrade ekosystem - helhetsbilden

Dagens havsmiljo dr resultatet av decenniers utslapp
av naringsamnen och gifter i kombination med hart
drivet fiske och andra mianskliga aktiviteter. Under
senare delen av 1900-talet har effekterna accentue-
rat och lett till storskaliga biotopforidndringar, med
igenslammande hardbottnar, igenvixning av
grunda vikar och férdndringar av de marina ekosys-
temens artsammansittning. I mitten av 1980-talet
resulterade den samlade paverkan i en storskalig
forandring, ett s.k. systemskifte, och i samband med
detta minskade ytterligare manga marina arter kraf-
tigt. Andelen rodlistade arter i marin milj6 dr nu
hogre dn i ndgon annan livsmiljo. Laget dr virst for
tagghudingar och koralldjur, ddr ndrmare halften av
de bedomda arterna ér rodlistade. Fér de marina
storkriftorna dr motsvarande siffra en dryg tredje-
del, medan drygt en fjirdedel av de bedomda mol-
luskerna dr rodlistade. For fiskarna har laget for-
samrats sedan 2005 och ett stort antal marina arter
aterfinns nu pé rodlistan.

De senaste 5-10 dren har antalet rapporter om
forsamringar i havsmiljon 6kat, men dven medve-
tenheten om problemen. En rad positiva 6verens-
kommelser har slutits, och atgirder for havsmiljon
har initierats pa sdvil nationell som internationell
niva.

management of the ecosystem. Our knowledge of
the marine species and their habitats must be
extended in order for us to be able to act at changes.
Because our knowledge is so limited, it is also neces-
sary to apply a precautionary attitude.

Changed ecosystems — the overall picture

The current state of the marine environment is
the product of decades of emissions of eutrophicat-
ing substances and toxins in combination with
highly intensive fishing and other human activities.
Large-scale biotope changes, including sludge sedi-
mentation on hard bottoms, overgrowth of shallow
bays and changes in the species composition of the
marine ecosystems began to appear during latter
half of the 20" century, and in the mid-1980's the
accumulated effects resulted in a large-scale ecosys-
tem shift which caused many more marine species
to decline dramatically. The proportion of red-
listed species is now higher in the marine environ-
ment than anywhere else. Echinoderms and antho-
zoans seem to have suffered most from these
changes; nearly half of the Swedish species within
these groups are currently red-listed. The corre-
sponding figures for the large marine crustaceans
and the assessed marine molluscs are just above one
third and slightly more than a quarter, respectively.
The situation of the marine fish species has deterio-
rated since 2005, and many of them are now
included on the Red List.

The past five to ten years have seen a growing
number of alarming reports on the state of the
marine environment, and the awareness of the
problem has indeed increased. A series of positive
agreements have been made, and both national and
international measures to improve the marine envi-
ronment have been initiated.
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Overgddningen i stort ofordndrad

Hog néringsbelastning och 6kande madngder vixt-
plankton dr ndgra av de storsta problemen i havs-
miljon. Effekterna dr i regel storst vid kusterna dir
overgddningssituationen dr som vérst. I samband
med de senaste arens algblomningar har mangden
vaxtplankton varit sd stor att den inte kunnat kon-
sumeras, vilket har orsakat 6kad sedimentation och
forsamrade syrgasforhéllanden. Detta paverkar
framfor allt fastsittande, filtrerande djur som
svamp- och koralldjur, men dven makroalgernas
djuputbredning péaverkas. Exempelvis har kransal-
gerna raggstrafse Chara horrida (VU) och axstrifse
Lamprothamnium papulosum (EN) forsvunnit fran
djupare bottnar (Blindow 2009).

Tillforseln av kvive och fosfor har inte minskat
ndmnvirt under det senaste decenniet trots stora
insatser. Mycket niring finns dessutom lagrad i sys-
temet sedan tidigare, och dessutom motverkas de
vidtagna atgiarderna delvis av att de senaste drens
okade nederbord medfort en 6kad ndringstillforsel
fran land.

Fisket orsakar fordndringar pa ekosystemniva.

Havsfisket har intensifierats under 1900-talet, bl.a.
till f6ljd av en omfattande teknik- och materielut-
veckling. Traditionellt har mycket av fisket varit
inriktat pd stora rovfiskar sdsom torsk Gadus mor-
hua (EN), langa Molva molva (EN) och hélleflundra
Hippoglossus hippoglossus (EN). Under den senare
delen av 1900-talet minskade bestdnden av dessa
arter mycket kraftigt och som en direkt konsekvens
av detta riktas fisket nu mot tidigare kommersiellt
ointressanta arter pa en lagre trofisk niva.

Det riktade fisket efter rovfisk hotar inte bara
enskilda arter, utan paverkar hela ekosystemet. I
Ostersjon har det lett till en dndrad balans mellan
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Over-all level of eutrophication unaltered

The high load of eutrophicating substances and the
growing amounts of phytoplankton are among the
greatest threats to the marine environment. The
impact is usually strongest along the coasts, where
the eutrophication is most pronounced. The exces-
sive amounts of phytoplancton produced during
the algal blooms in recent years have caused
increased sedimentation and oxygen depletion. This
primarily affects sessile, filter-feeding animals like
sponges and anthozoans, but the depth distribution
of macroalgae is also affected. The stoneworts
Chara horrida (VU) and Lamprothamnium papulo-
sum (EN) have, for instance, vanished at greater
depths (Blindow 2009).

Despite substantial efforts to reduce the levels of
nitrogen and phosphorus during the past decade,
they have not decreased much. Large amounts of
nutrients are already stored in the system, and the
measures taken are partly counterbalanced by the
increased precipitation in recent years, which has
caused an increased influx of eutrophicating sub-
stances from runoff water.

Fishing causes changes at ecosystem level

The marine fishing intensified during the 20™ cen-
tury, partly due to the development of technically
advanced methods and equipment. Fishing has tra-
ditionally been focused on large predatory species
like cod Gadus morhua (EN), ling Molva molva
(EN) and halibut Hippoglossus hippoglossus (EN).
As overfishing caused the populations of these spe-
cies to decline drastically during the latter part of

the 20™ century, the fishing industry has now
turned to previously commercially negligible spe-
cies at lower trophic levels.

The targeted fishing for predatory fish poses a
threat not only to individual species but to the
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vaxt- och djurplankton, fisk, sndckor och kriftdjur
(Alheit m.fl. 2005, Osterblom m.fl. 2007). Mingden
skarpsill Sprattus sprattus och spiggfiskar har okat
till foljd av ldgre predationstryck, vilket lett till 6kad
fodokonkurrens och forsimrad kondition hos fis-
ken. Okad predation p& djurplankton leder till
minskad forekomst och forandrad sammanséttning
av djurplanktonsamhaillet. Bristen pa djurplankton
bidrar i sin tur till en 6kning av mdngden vaxt-
plankton. Avsaknaden av djurplankton leder dess-
utom till att fisken dndrar matvanor och 6kar sin
predation pé sma snickor och kriftdjur, vilket i sin
tur resulterar i 6kade méingder fintradiga alger.

Den omfattande bottentrdlningen paverkar en
rad organismer. En analys av trélfisket under perio-
den 2001-2003 visar att ndstan hilften av Kattegatts
bottnar tralades drligen av svenska fiskare och att en
tiondel av ytan tralades minst tva ganger per ar
(Nilsson och Ziegler 2007). Under senare ar har
trélningen minskat i omfattning, men fortfarande
ar paverkan mycket stor inom de basta fiskeomra-
dena (Lovgren och Skold 2009). Den dterkom-
mande bottentrdlningen gor att det i de flesta fall 4r
helt omojligt for langlivade bottenorganismer att
aterhdamta sig. Mdnga arter som ar karaktéristiska
for djupa mjukbottnar, t.ex. piprensarna Funiculina
quadrangularis (EN) och Stylatula elegans (EN),
aterfinns idag endast i sma trdlningsfria refuger.
Den uppslamning som férorsakas av trdlningen
drabbar filtrerare som svamp- och koralldjur, sam-
tidigt som den leder till f6rh6jda niringsnivéer i
bottenvattnet och dirmed bidrar till 6vergédningen
(Olsgard m.fl. 2008).

Fisket leder till bifangster av ddggdjur och faglar
som fastnar i redskapen och drunknar (Demaster
m.fl. 2001). Bland de utsatta arterna kan nimnas
tumlare Phocoena phocoena (Carlstrom m.fl. 2008),

entire ecosystem. In the Baltic Sea it has caused a
shift in the balance between phytoplankton, zoo-
plankton, fish, snails and crustaceans (Alheit et al.
2005, Osterblom ef al. 2007). The populations of
sprat and sticklebacks have increased as a result of
decreased predation, which in turn has intensified
the competition for food and caused the health of
the fishes to deteriorate. Increased predation on
zooplankton causes changes in the zooplankton
species composition. The shortage of zooplankton
in turn leads to an increase in the amount of phyto-
plankton. It also makes the fish change feeding hab-
its towards an increased predation on small snails
and crustaceans, which in turn leads to growing
amounts of filamentous algae.

The extensive bottom trawling has an impact on
a wide range of organisms. An analysis of the trawl-
ing conducted between 2001 and 2003 shows that
almost half of the bottom area of the Kattegat was
trawled annually by Swedish fishermen, and one
tenth of the area was trawled at least twice a year
(Nilsson & Ziegler 2007). The extent of the trawling
has decreased in recent years, but the impact of
trawling remains very heavy within the best fishing
areas (Lovgren and Skold 2009). The recurrent bot-
tom trawling often makes it impossible for long-
lived benthic organisms to recover. Many species
which are characteristic of the deep sediment bot-
toms, e.g. Funiculina quadrangularis (EN) and
Stylatula elegans (EN), are now found only in small
refuges that escape trawling. The sediment distur-
bance caused by trawling is detrimental to filter-
feeders like sponges and anthozoans. It also causes
increased levels of eutrophicating substances in the
water near the bottom (Olsgard et al. 2008).

Fishing is also responsible for by-catches of
mammals and birds, which get caught in the nets
and drown (Demaster ef al. 2001). Porpoise Phoc-
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alfagel Clangula hyemalis och tobisgrissla Cepphus
grylle.

Klimatférdndringar och forsurning

Temperaturen i kusthavet har 6kat med ca 1'C
sedan 1970-talet. Det varmare klimatet leder till
okad niringstillforsel fran land och minskad salt-
halt i stora delar av Ostersjon. Klimatférandring-
arna riskerar dessutom att gora det littare for nya
frimmande arter att etablera sig i vdra havsomra-
den. Det varmare klimatet kan ocksa vara en bidra-
gande orsak till att kvaliteten pad musslor som foda
verkar ha forsdmrats. Detta kan i sd fall drabba fig-
lar som ejder Somateria mollissima (VU) och alfagel
(EN), och det kan vara en av orsakerna till den dras-
tiska nedgangen av ejder under senare tid. Sannolikt
finns det ocksé en koppling mellan férsamrad
fodokvalitet och den brist pa vitamin B1 som obser-
verats hos flera kusthdckande faglar i form av kraf-
tiga reproduktionsstorningar och for tidig dod
(Balk m.fl. 2009).

Ett mycket oroande problem dr sjunkande pH-
virden till foljd av 6kad CO,-halt i atmosféren.
Under perioden 1993-2007 minskade pH i Katte-
gatt med 0,11 enheter i djupvattnet och i sodra Ost-
ersjon var minskningen 0,20 enheter under samma
period (Andersson 2008). Forsurningen paverkar
arter med skelett av kalk, t.ex. kalkflagellater, fora-
miniferer, kraftdjur, musslor och tagghudingar.

Kombinationen f6rh6jd temperatur och forsur-
ning tros ligga bakom den minskning av bade art-
rikedomen och mingden bottenfauna som konsta-
terats i Kattegatts djupvatten under senare &r.
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oena phocoena (Carlstrom et al. 2008), long-tailed
duck Clangula hyemalis and black guillemot Cep-

phus grylle are examples of species exposed to this
threat.

Climate changes and acidification

The temperature of the coastal sea has risen by
about 1°C since the1970's. The warmer climate
leads to increased amounts of runoff water which,
apart from contributing to eutrophication, also
decreases the salinity in large parts of the Baltic Sea.
The climate changes may also make it easier for
alien species to establish populations in the sea sur-
rounding Sweden. The warmer climate might pro-
vide an explanation for the deteriorating nutritional
quality of mussels. If so, this may be detrimental to
birds like common eider Somateria mollissima (VU)
and long-tailed Duck (EN), and it may be one of the
reasons for the dramatic decline of the Eider popu-
lation in recent years. There is probably also a con-
nection between deteriorating food quality and the
vitamin B1 deficiency which has caused severe
reproductive disturbance and premature death
among several coastal bird species lately (Balk et al.
2009).

One deeply disturbing problem is the increasing
acidity of the sea water caused by the increasing lev-
els of atmospheric CO,. Between 1993 and 2007 the
pH of the deep waters of the Kattegat decreased by
0.11 units, and in the Baltic Sea the decrease was
0.20 units during the same time period (Andersson
2008). The acidification affects organisms with cal-
careous skeletons, e.g. chrysophytes, foraminifer-
ans, crustaceans, mussels and echinoderms.

The combination of rising temperature and
acidification is thought to be the reason behind the
decline in both species diversity and biomass of the
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Gamla miljégifter minskar men nya 6kar

En positiv trend &r att halterna miljogifter som PCB
och DDT har minskat, vilket har bidragit till att
situationen forbdttrats for arter som grasal Halicho-
erus grypus (LC) och havsorn Haliaeetus albicilla
(NT) (Naturvérdsverket 2009). Tyvirr visar sdlar nu
nya tecken pé forsimrad hilsa i Ostersjon dé deras
spéacklager blivit tunnare. Man vet dnnu inte vad
detta beror pd, men fordndringar i fodan eller nya
miljogifter dr tankbara orsaker. Dioxinnivderna har
inte minskat sedan 1980-talet och halterna i fet fisk
som stromming och lax dr sa hoga att de 6verskri-
der griansvirdena for livsmedel inom EU. Snickor
péverkas fortfarande negativt av det hormonsto-
rande dmnet TBT (tributyltenn) frén batbottenfir-
ger, trots att anvdandningen forbjods &r 2003.
Maénga fiskar visar forhojda halter av nya gifter
som t.ex. polyaromatiska kolviten, dstrogena sub-
stanser och bakteriedodande dmnen frdn tvél och
tandkram (Forlin m.fl. 2008). Plastsopor i havet
avger stora mingder giftiga amnen och internatio-
nellt skadas manga havsfaglar nir de dter plastskrap
fran havsytan (Thompson m.fl. 2009, http://chris-
jordan.com/current_set2.php?id=11).

Fysisk exploatering, turism och sjoéfart

Nistan 40 % av Sveriges befolkning bor i kustndra
omraden, och det dr ocksd dir den storsta befolk-
ningsokningen sker (Boverket 2006). Trycket fran
turismen dr storst vid kusterna och i skdrgdrden
(Boverket 2006, Nutek 2008). Exploateringen av
vara kustomrdden leder till krympande och storda
kustbiotoper, 6vergodning, utsldpp och uppslam-

deep water benthic fauna of Kattegat which has
been observed in recent years.

Old pollutants are replaced by new ones

A positive trend is the decreasing levels of pollut-
ants like PCB and DDT, which has contributed to
the recovery of, e.g., grey seal Halichoerus grypus
(LC) and white-tailed Eagle Haliaeetus albicilla
(NT) (Naturvéardsverket 2009). Sadly, the seals of
the Baltic Sea are again showing signs of deteriorat-
ing health; their layer of fat has become thinner.
The reason for this is not yet known, but dietary
changes or new pollutants are possible causes. The
levels of dioxin have not decreased since the 1980's,
and the dioxin levels in fatty fish like Atlantic her-
ring and salmon are so high that they exceed the EU
limits for human food. Snails are still adversely
affected by the hormone disruptor TBT (tri-butyl
tin) from boat hull paints, despite the fact that this
substance has been banned since 2003.

The levels of new toxins, e.g. polyaromatic
hydrocarbons, estrogen-like substances and bacteri-
cidal substances from soap and toothpaste, are
increasing in many fish species (Forlin et al. 2008).
Plastic litter in the sea emits large quantities of toxic
substances, and at an international scale many sea
birds are harmed by ingesting plastic rubbish float-
ing on the surface of the sea (Thompson et al. 2009,
http://chrisjordan.com/current_set2.php?id=11).

Exploitation, tourism and shipping

Nearly 40% of the Swedes live in coastal regions,
and the fastest population growth occurs in these
regions too (Boverket 2006). The pressure from
tourism is also highest along the coasts and in the
archipelago (Boverket 2006, Nutek 2008). The
exploitation of the coastal areas leads to shrinking
and disturbed coastal biotopes, eutrophication,
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ning frdn battrafik. Manga arter har minskat eller
forsvunnit fran kustndra omraden och finns nu
endast kvar i mindre exploaterade omraden samt
langre ut till havs.

De yttre havsomradena och de ordrda utsjoban-
karna dr mycket viktiga refuger for manga arter.
Utldaggning av rorledningar samt vindkraftsutbygg-
nad kan paverka dessa omraden negativt. Haven
runt Sverige dr bland de mest trafikerade i vdrlden.
Utokad 6vervakning med flyg och satellit har mins-
kat de illegala oljeutslippen (Evans 2008), men fort-
farande dodas tiotusentals sjofaglar av olja varje ér.
I takt med att sjotrafiken intensifieras okar dess-
utom risken for olyckor. Hanteringen av barlast-
vatten dr ett problem nir det giller spridning av
frimmande arter. Den ér formodligen en orsak till
spridningen av arter som havsborstmasken Maren-
zelleria viridis, kammaneten Mnemiopsis leidyi och
fisken svartmunnad smorbult Neogobius melanosto-
mus.

Atgdirder for att forbdttra situationen

Under 2000-talet har det slutits en rad 6verenskom-
melser och initierats flera atgirder for att forbattra
havsmiljon. Nationellt finns sévil tydliga miljokva-
litetsmdl som Sveriges aktionsplan f6r havsmiljon.
Genom internationella dtaganden pagédr implemen-
teringen av EU:s art- och habitatdirektiv, ramdirek-
tivet for vatten och EU:s ramdirektiv om en marin
strategi parallellt med arbete inom konventionerna
for skyddet av Ostersjon (HELCOM) respektive
Nordostatlanten (OSPAR). For att arbetet ska bli
framgangsrikt krivs ett tydligt 6vergripande ansvar,
god samordning och en sektorsovergripande for-
valtning.

Det kanske mest uppenbara dr att det krdvs en
helt ny syn pd fiskesektorn. Forvaltningen kan inte
ske pa bara enartsnivd utan maste hantera de stor-
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emissions and sediment disturbance caused by
boats. Many species have declined in, or disap-
peared from, the coastal areas, and now occur only
in less exploited areas and further out at sea.

Outer sea areas and intact offshore banks consti-
tute very important refuges for many species. Con-
struction of pipelines and wind turbines may be
detrimental to these areas. The Swedish shipping
lanes are among the busiest in the world. Extended
monitoring by air and satellite has reduced the ille-
gal discharge of oil (Evans 2008), yet tens of thou-
sands of birds are killed by oil every year. The inten-
sified traffic also increases the risk of accidents. The
handling of ballast water — a potential vehicle for
dispersal of invasive alien species — is also problem-
atic. Ballast water has probably contributed to the
spread of, e.g., the bristleworm Marenzelleria
viridis, the jellyfish Mnemiopsis leidyi and the fish
species round goby Neogobius melanostomus.

Measures (taken and suggested) to improve the
situation

During the 2000's a series of agreements aiming at
improving the marine environment have been
made, and a number of measures have been initi-
ated. On a national level there are clear environ-
mental objectives and an action plan for the marine
environment. International commitments have
resulted in the implementation of the EU Species
and Habitats Directive, the EU Water framework
Directive and the Marine Strategy Framework
Directive as well as measures within the scope of the
Baltic Marine Environment Protection Commis-
sion (HELCOM) and the Convention for the Pro-
tection of the Marine Environment of the North-
East Atlantic (OSPAR). In order for these efforts to
be successful there must be a single authority carry-
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skaliga effekter som niringen har pd ekosystemniva.
Internationellt r fiskefredade omrdden en bepro-
vad skyddsform, och manga studier pekar p4 att
bade miangden och mangfalden av fiskar och andra
marina arter 6kar i och runt sidana omraden (Hil-
born m.fl. 2004).

Ett stort problem i samband med marin forvalt-
ning dr bristen pa kunskap. Idag dr kunskapen
bristfillig om vilka arter vi har, vilken utbredning
de har och hur deras spridning och etablering fung-
erar. Men dven om kunskapen &r bristfillig vet vi att
havet dr utsatt for en storskalig negativ paverkan.
Forsiktighetsprincipen maste gdlla, och vi maste
vaga agera for att bevara havsmiljoerna.

Littillgdnglig information om tillstandet i vara
hav publiceras arligen av Naturvardsverket och
Havsmiljoinstitutet i publikationen Havet (se Vik-
lund m.fl. 2009) samt Fiskeriverket i deras resurs-
och miljooversikt (se Ask & Westerberg 2009).

ing the overall responsibility for the marine envi-
ronment, and organising an efficient co-ordination
between the various social sectors involved.

The most obvious need is an entirely new
approach to the fishing industry. The management
must not only be applied at the individual species
level, it needs to deal with the large-scale impact of
the fishing industry on the entire marine ecosystem.
Internationally the use of no-take zones is a well
established form of protection, and numerous stud-
ies demonstrate that both the amount and diversity
of fish and other marine species increase in and
around such areas (Hilborn et al. 2004).

Lack of knowledge is a major problem in marine
management. At present the information is frag-
mentary concerning what species occur in Swedish
waters, and we know even less about their current
distribution or their patterns of dispersal and estab-
lishment. Our knowledge may be inadequate, but
we do know that the sea is exposed to a large-scale
negative impact. A precautionary attitude must
therefore be adopted, and we need to act boldly to
save the marine environment.

A popular annual report on the state of our
marine environments entitled Havet (The Sea) is
published jointly by the Swedish Environmental
Agency and the Marine Environmental Institute at
the University of Gothenburg (see Viklund et al.
2009). The National Board of Fisheries also issues
an annual overview of the marine resources and
environment (see Ask & Westerberg 2009).
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