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Stenrev som Virkemiddel

;

 Virkemiddel ifm. naeringsstof-
tilbageholdelse (N & P)

« Kategori 3

 Virkemiddel ifm.
naturgenopretning (flora og
fauna)

« Kategori 2 mht. andre
naturveerdier

« Stenrev som naturgenopretning
er veldokumenteret i danske
farvande

Foto: Peter Bondo Christensen
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Hvad er et stenrev?

« Generel betegnelse for omrader med hard
bund

« Omrader med spredte store sten pa den
blgde bund eller

» Egentlige rev hvor, revet haever sig
vaesentligt over den omkringliggende
havbund.

« Stenrev (og andet) hardt substrat er nogle af
havets “oaser”

* Tilstraekkeligt med lys kan potentielt udvikle
teette bestande af makroalger

» Potentielt netto-producenter af ilt

Foto:Peter Bondo Christensen
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Hyllingebjerg,
Liseleje

 Naturligt forekommende (med de habitater, der knytter sig til stenre
« Stenfiskeri i mere end 200 ar (indtil 2010) |
« Alene fra 1960 - 2009 skgnnes 40 km? sten(rev) fiernet fra de indre danske farvande

« Egnet hardt substrat er en begraensede faktorer for, at makroalgerne kan etablere sig i
kystvandene

Bellevue




Makroalger pa stenrev — hvad er deres rolle?

» Strukturskabende

 Store arter og individer t Biologisk diversitet

« Langsomt omseetteligt detritus L

* Robuste fgdenet t Stabile gkosystemer

llitproduktion pa bunden
lItproduktion og forbrug tidsligt forskudt t Forbedrede iltforhold

Reducerer turn-over
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Bundvegetation er basis for God @kologisk Tilstand

 Artsrige habitater
« Basis for lange fadekaeder
* O, produktion

« Sten og vegetation (makroalger og/eller
alegraes) undertrykker re-suspension af
sediment

-

« Samfundene pa stenene spiller en veesentlig
rolle i ilt- og naeringsstofomsaetningen

« Den harde bund spiller en vigtig rolle i det
kystnaere gkosystem
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Tilbageholdelse af naeringsstoffer
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Causative factors

Atmospheric deposition N, fixation

Runoff
and

direct
discharges

Inputs
from
adjacent
seas

Direct effects

\ 4

Indirect effects -
ST —
Zooplankton -« Fish
« Changes in species =5 * Changes in
composition g species composition
= Increased biomass * Less fish below the
halocline
* Mass death due to
oxygen depletion or

Nutrients Phytoplankton

* Elevated winter ~ * Increased production
DIN and DIP - and biomass
concentrations * Changed in species

* Changed N:P:Si composition
ratio * Increased bloom

* Elevated DIP frequency

concentrations = Decreased transparency release of hydrogen

due to release and light availability sulphide

of nutrients « Increased sedimentation ) S

from sediments i of organic matter )

due to oxygen .

depletion

Submerged aquatic

vegetation

« Changes in species
composition

* Reduced depth distribu-
tion due to shading

* Growth of epiphytes and
nuisance macroalgae

= Mass death due to release

of hydrogen sulphide

Macrozoobenthos

* Changes in species
composition

* Increased biomass of
benthic animals on
shallow bottoms above
the halocline due to
increased sedimentation

* Mass death due to oxygen
depletion or release of

hydrogen sulphide,

Oxygen
« Increased oxygen
consumption
due to increased
production
of organic matter
* Oxygen depletion
* Formation or
release of
hydrogen
sulphide

Oxygenated sediments
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Tilbageholdelse af naeringsstoffer
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Causative factors

Atmospheric deposition

\ 4

Indirect effects

Zooplankton Fish

* Changes in species >
composition 2

= Increased biomass

Phytoplankton

~ + Increased production

. and biomass

* Changed in species
composition

* Increased bloom
frequency

= Decreased transparency

* Elevated D
concentrat

Ifnputs and light availability
rc?'m . « Increased sedimentation ) X
:e EJ):Cen 4 of organic matter A

Macrozoobenthos

* Changes in species
composition

* Increased biomass of
benthic animals on
shallow bottoms above
the halocline due to
increased sedimentation

* Mass death due to oxyge!
depletion or release of

hydrogen sulphide,

Submerged aquatic

vegetation

« Changes in species
composition

* Reduced depth distribu-
tion due to shading

* Growth of epiphytes and
nuisance macroalgae

= Mass death due to release

of hydrogen sulphide

Oxygenated sediments
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* Changes in
species composition

* Less fish below the
halocline

* Mass death due to

oxygen depletion or

release of hydrogen

sulphide

Oxygen
* Increased oxyge!

\i/ =

consumption

due to increased

production

of organic matter
* Oxygen depletion
* Formation or
release of
hydrogen
sulphide

DHI




Sten + lys =0,

+ en bedre miljgtilstand?
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Sten + lys = O, + en bedre miljgtilstand?
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Sten + lys = O, + en bedre miljgtilstand?

Kan iltindholdet
pavirkes lokalt .....

naeringsstofferne |
bundsedimenterne
tilbageholdes

o




Sten + lys

O, + en bedre miljgtilstand?
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Kveelstof- og fosfortilbageholdelse?

Causative factors 2
Direct effects

Atmospheric deposition

A 4

N, fixation

Indirect effects

2

Nutrients

RUNGEE Phytoplankton Zooplankton <« Fish
and p ° Elevated winter * Increased production * Changes in species = Changes in
direct DIN and DIP and biomass composition ’ species composition
discharges concentrations + Changed in species * Increased biomass « Less fish below the
* Changed N:P:Si composition halocline
ratio * Increased bloom « Mass death due to
* Elevated DIP frequency oxygen depletion or
concentrations « Decreased transparency release of hydrogen
b due to release and light availability
frqm of nutrients « Increased sedimentatio
::;:cent from sediments

due to oxygen
depletion

Submerged aquatic

vegetation

* Changes in species
composition

Macrozoobenthos

* Changes in species
composition

* Increased biomass of

Oxygen
Increased oxygen
consumption

due to increased

* Reduced depth distribu- benthic animals on production
tion due to shading shallow bottoms above of organic matter
* Growth of epiphytes and the halocline due to * Oxygen depletion
nuisance macroalgae increased sedimentation * Formation or
* Mass death due to release * Mass death due to oxygen release of
of hydrogen sulphide depletion or release of hydrogen

hydrogen sulphide, sulphide

Oxygenated sediments |
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Kveelstof- og fosfortilbageholdelse?

Causative factors 2
Direct effects

Atmospheric deposition N, fixation

A 4

Indirect effects

2

BUnGEH: Nutrients Phytoplankton Zooplankton - Fish
and p ° Elevated winter * Increased production « Changes in species > * Changes in
direct DIN and DIP and biomass composition 2 species composition
discharges concentrations + Changed in species * Increased biomass « Less fish below the
* Changed N:P:Si composition halocline
ratio * Increased bloom * Mass death due to
* Elevated DIP frequency oxygen depletion or
Inputs i * Decreased transparency release of hydrogen
and light availability
frqm * Increased sedimentation
::;:cent of organic matter

Submerged aquatic

vegetation

* Changes in species
composition

* Reduced depth distribu-
tion due to shading

* Growth of epiphytes and
nuisance macroalgae

* Mass death due to release

of hydrogen sulphide

Macrozoobenthos

* Changes in species
composition

* Increased biomass of
benthic animals on
shallow bottoms above
the halocline due to
increased sedimentation

* Mass death due to oxygen

depletion or release of

hydrogen sulphide,

Oxygen
* Increased oxygen
consumption
due to increased
production
of organic matter
* Oxygen depletion
* Formation or
release of
hydrogen
sulphide

Oxygenated sediments @
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Egnede omrader - Generelt

* Lys
- Tilstreekkeligt med lys pa revet til at der er en netto iltproduktion
* lltforhold
« Makroalger ophgrer med at producere ilt og kan dg i forbindelse med iltsvind

* Beereevne
« Bunden skal veere tilstraekkelig stabil til at kunne baere veegten af de udlagte sten.

Egnede omrader — N & P tilbageholdelse

* Vandudveksling
» Vandtransport langs havbunden

 Lave iltkoncentrationer

» Periodevist lave iltkoncentrationer om sommeren, men hvor makrolagernes iltproduktion er tilstraekkelig til at
modvirke iltsvind pa selve revet

* lltproduktion
* lltproduktionen er starre end iltforbruget over sommeren.
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Manglende viden

- Erfaringer med Stenrev foreligger, men ikke specifikt med henblik pa
 Etablering af stenrev i kystneere og naeringssaltspavirkede omrader
« Etablering af stenrev med henblik pa netto iltproduktion
« Etablering af stenrev med henblik pa neeringsstoftilbageholdelse
« Vikender i dag reelt ikke dynamikken nar iltsvind rammer et stenrev med makroalger

» Der foreligger modelberegninger, som sandsynliggar effekterne.
« Mange antagelser inkluderet i modelberegningerne
+ Mulig tvivl om makroalgernes iltproduktion
+ Feedback mekanismer er ikke analyseret tilstreekkeligt

» Anbefalinger
« Modelberegninger bar understgttes af malinger for at fastsla iltproduktionen pa eventuelle specifikke lokaliteter og
vanddybder
» Optimale test vil veere at etablere stenrev i "steps”, sa det gradvist daekker dybere og dybere omrader, og
virkningen lgbende kan males og anvendes til optimering af modelforudsigelserne.
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