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Rapport etter mottatt studentstipend 
	Studentens navn 
	Malene Mathilde Mørkestøl

	Tittel på oppgave 
	Cotaminant Levels in Turf Algae Along the Southern Coast of Norway: Environmental Conditions and Seasonal Variation

	Beskrivelse 
	I forbindelse med en masteroppgave, ble stipendet brukt til å sende inn prøver av lurv til analyse av metaller og tinnforbindelser (til ALS laboratory group in Oslo). Sammendraget av oppgaven kommer her:

Sammendrag: 

Turf algae blooms are an increasing environmental concern in coastal ecosystems, as they are leading to a uniform landscape dominated by turf, habitat loss, and thus lower biodiversity. In addition, heavy metal pollution and organotin compounds in the marine environment may pose harmful effects on marine organisms, ecosystems, and human health. Turf algae have also been suggested as a potential resource for agricultural fertilizers, making it important to consider their capacity for accumulation of pollutants. 

The aim of this study was to investigate the extent to which turf algae accumulate metals and organotin compounds, and whether spatial and seasonal variations influence contamination levels. Turf samples were collected from three locations along the southern coast of Norway, with three stations sampled at each location. Two of the locations were sampled during both spring and autumn. Chemical analyses were conducted by an accredited laboratory, while statistical analyses, including PCA biplots, were performed in RStudio. 

Overall, the results showed relatively low concentrations of metals and organotin compounds across most stations, with the exception of one marina station that appeared to represent a localized contamination hotspot. The marina stations generally 
contained the highest concentrations of both metals and organotin compounds, whereas the one location without a marina displayed the lowest overall contamination levels. The heavy metal concentrations were generally higher during autumn compared 
to spring. PCA analyses further indicated associations between certain metals and specific stations and seasons. The findings show that turf algae accumulate both metals and organotin compounds to 
levels that could limit their suitability for agricultural applications such as fertilizer. However, the ability of turf algae to accumulate contaminants may also indicate a potential role in the removal of pollution from contaminated coastal environments.
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 Stasjonene der lurvprøvene ble samlet inn vår og høst 2025
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 Noen av prøvene som ble sendt inn til laboratoriet
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Results — Ronekilen

The marina is very strongly contaminated
by copper

The marina is markedly contaminated by
lead

Mercury and cadmium were only
detectible in Ronekilen marina

The Zn values in the marina are somewhat
high, but still classified as insignificantly
contaminated
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Results — Organotin compounds

Ronekilen marina has high

levels compared to the
other stations,

Engekilen and Kringleveien
has either very low.
concentrations or levels
under the detection limit
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Results — potential as fertilizer

Fighest
No treshold e | mesnen | S0
i alue

value for arsenic - - -

in Lovdata’s ] 015 2
o is 100

regulations o 200 650
W | oom | s
W 21 E)
0 5o a0

None of the n o 500

measured metal
levels exceed
the maximum
limit for
agricultural use

100

10

01

001

Limit values for agricultural use

l --III IJIIII
o e v om o=

Aslac

Highestmeasuredvalue 8 Limitvalue (Lovdats)





image8.png
Conclution

Mainly low levels of contaminants except for one hotspot.

Turf algae accumulate contaminants and appear to function as a
natural filter in coastal environments — may indicate a potential
role in the removal of pollution.

Removing turf algae from contaminated areas could improve
coastal conditions by preventing habitat degradation and reducing
contaminant levels.

How to handle it properly as waste must be further researched.
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Results — Fidjekilen

Fidjekilen
Metal | Maina | Marina Inner Inner | Dvergsnes | Dvergsnes
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* Higher metal concentrations were observed in
fall at all stations, except for zinc at the inner
site.

* The arsenic levels in Dvergsnes have the
highest increase, with 25 mg from spring to
fall.

+ Cd and Hg are below the detection limit.
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Results — Engekilen

Engeldlen
Metal | Onika | Owika | Engebrua | Engebrua | Robertsvg | Robertsvig
(mg/kgaw) | spring | fall | spring | fan | spring | fan
A 36 16 17 22 3 13
cd 010 | <010 | <010 | <010 | <010 | <00
or 020 | <020 | 03 057 18 021
Cu 23 06 058 13 19 047
Hg | <oot0 | <ooto | <ooto | <ooto | <ooto | «woto | )
N o8 o 5 5 o o) - msgnicanty contamingie
P <10 <10 <10 11 21 g | Creenmedemcontamnaied
) 31 33 39 84 10 37

Mostly good conditions

At@rvika, some of the metal levels decrease between
spring and autumn

At Robertsvig all of the metal levels are higher in spring
(except Cd and Hg which are below the detection limit)

The zinc values decrease by 6.3 mg from spring to autumn

in Robertsvig
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