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Det marine virkemiddelkatalog —vurdering af muslingeopdraet fra
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@get sedimentation af organisk materiale under
opdraetsanlaeggene kan medfgre en lokal forgget
naeringsstoffrigivelse (Carlsson et al. 2009, Holmer et al.
2015).

Muslingeopdraet forbedrer sigtdybde og reducerer
koncentrationen af klorofyl med helt op til 60-70% i
opdraetsanlaegget, afhaengig af muslingernes
filtrationskapacitet og strgmforhold og temperatur (Nielsen
et al. 2016, Petersen et al, 2019, Timmermann et al. 2019,
Maar et al 2020).

Malinger af sigtedybden i muslingeanlaeg viser en
forbedring pa 0,8-1,1, og helt op til 2,3 m (Maar et al 2020).

muslingeopdraettet kan virke som et flydende biogent rev
og dermed gge biodiversiteten i omradet. Muslingernes
filtration kan aendre sammensaetningen af fytoplankton
(Taylor et al. 2024) og tiltraekke praedatorer.



Tidligere studier - modelstudie

Hvad sker der hvis vi gger
produktionen fra 14 til 52
muslingefarme?

 En gget hgst per farm fra 72 — 2000 tons per
farm

* Ingen aendring i koncentrationen af oplgst kvaelstof
og en lille stighing i koncentrationen af P

« 2ndring i koncentrationen af ilt i bundvandet |
sommerperioden stiger med op til 0,2 mg O, I!

« koncentrationen af mikroplankton (Chl a) falder
med 1-2 mg m-3

* vandets klarhed (Secci-depth) stiger med 20-30 cm

* biomassen af bundlevende muslinger falder med
op til 0,1 kg vadvaegt m2
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Figure 7. Spatial changes in scenario MF4 year 2017 relative to MF1. (a) Winter DIN, (b) winter PO, (¢) summer Chl a, (d) summer Secchi depth, (e) summer bottom

Maar et al. 2023
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- Biodiversitet (epifauna & infauna) reference

« Havbundens indhold af organisk materiale samt N og P « Mere N og P under anlaeg end pa reference
* Modelleret sedimentspredning  Tendens til hgjere iltforbrug under anlaeg

+ Muslingebiomasse
« Bundens iltforbrug
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Undersggelsesomrader: 4 muslingeanlaeg i Limfjorden
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Biomasse af muslinger pa hvert opdraet
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Quantifying bivalve phytoplankton depletion in a eutrophic system: g 6
an integrated approach 2 4
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Abstract
The removal of organic particulate matter, predomi ly phytog in eutrophic coastal seas and

estuaries is considered an ecosystem service performed by large bivalve assemblages. Mussel farming has been
proposed as a measure to mitigate eutrophication, as filtration directly reduces the concentration of chloro-
phyll a (Chl a), a primary ecological indicator. Seston depletion is typically assessed by in situ investigation,
which Iy lacks spati poral c ge of relative to greater ecosystem dynamics. To assess
the scale and structure of this service, the present study couples iy nt apy hes, including
moored stations, synoptic transect surveys, tlow cytometry, a preliminary drone survey technique, and satel-
lite remote sensing within and around a large mussel farm. Significant depletion patterns were observed with
all methods, and mixing ;,radxcms could hc detected hundreds of meters beyond the farm, with repeatable
patterns but distinct findi The i ity of the depletion signal was correlated with
mussel bi loads, ambient conditi and hydrodynamic regimes, ranging from 5% to 91% relative Chl
a depletion and Secchi depth increases of up to 2 m. Changes in particle size distributions were impacted in
all downstream areas, as well as phytoplankton diversity. Observed depletion gradients with satellite imagery
were consistent with other measurements and can be used to complement in situ field measurements. The
findings of this study, will inform carrying capacity farm c i and d T of
impact assessment programs on seston removal for bivalve aquaculture.

Nutrient enrichment of coastal seas and estuaries has long

o d dtu.dk burdened coastal marine ecosystems (Bricker et al. 2008), and
2 the effects of eutrophication are expected to exacerbate with
l‘,ﬁgm Supporting Information may be found In the oaline version of  y1oha1 warming (Rabalais et al. 2009). Many key indicators are
i used to assess the ecological condition of coastal waters, such

This is an open access article under the terms of the Creative Commons  gg hghl attenuation, pnm:u'y production, and oxygen concen-
Attribution-NonCommercial-NoDerlvs License, which permits use and dis- % h. i

tribution in any medium, provided the oﬂgmal work is properly cited, the and i ] n
wse is non- and no modii are made. developed over the pasl decades (Friedland et al. 2021). Ele-

vated concentrations of suspended organic matter constitute

Author C DT: C N < 44 s

ogy; Validation; Formal analysis; Funding acquisition; Investigation; Data two primary indicators in many frameworks: chlorophyll

curation; erung odlginal draft; Project HJ: a (Chl a) and Secchi depth (Fleming-Lehtinen et al. 2015). To
; Wnting - review and editiod.  mieate the symp of phication, leveraging bivalve

MML: Methodology; Investigation; Resources; Writing - review and X N
editing. MD: Methodology; Validation; Formal analysis; Investigation; filtration has long been proposed as a means to rapidly
Writing - review and editing. MW: Methadology; Writing - review and  decrease organic matter content and the nutrients contained

le::::g"'MM Rasogirces; Wnlmg r::“»e"’w';nd edithg. C;”P(::‘;;c!_:de:r:;\v therein (Officer et al. 1982; Petersen et al. 2019a). Intensified

and editing. bivalve i can i of organic matter
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Figur fra Taylor et al. 2024



Klaring af vandet — satellit og in situ fluorescens

Gentaget mgnster for muslingernes klaring af

Biomasse vandet

* Fjernelse af fytoplankton ved kobling af flere \
metoder; faste stationsmalinger, synoptiske

transekter, flow cytometri, droner optagelser, og
satellitter ved og omkring Danmarks stgrste

muslingefarm i Vengsund
+ Alle metoder viste betydelig fjernelse af

fytoplankton og klaring af vandsgijle A2
« Kobling mellem rensnings effektivitet, biomasse

af muslinger og vandbevaegelse.

* Fjernelse af fytoplankton (relativ) varierede fra 5-
91% afheaengigt af ovenstaende parametre.

« Sigtdybde forggelse blev fundet op til2 m

« /Zndringer i fytoplankton stgrrelser og arter som 1080
funktion af muslingernes filtrering
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WS I ) Figurere fra Taylor et al. 2024
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