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The MASTS small grant scheme enabled me to attend The European Aquaculture Conference (EAC) this year

from the 20th-23rd October in the modern and vibrant city of Rotterdam, Netherlands. EAC brings together a

wide range of international aquaculture experts from academia and industry to share ideas about innovation,

sustainability and management within all types of aquaculture. Therefore, this was the perfect opportunity for

me to present a poster on my 3rd year PhD results about the biochemical recovery of fish farm sediments. The

conference also gave me a chance to find out more about all the new developments and cutting edge techniques

currently being used in research and industry. I had a fantastic time and gained some really useful information

which will certainly help me progress my career in aquaculture research.

The conference was extremely well organised and provided a wide range of talks and posters from the

development of geoduck (a giant saltwater clam) farming in Canada to the use of automated underwater vehicles

to monitor and measure aquaculture impacts. Each morning stimulating key note speeches were given from

influential members of the aquaculture community, including the head of marketing from a major supermarket

chain and the Director of the EU Bioeconomy Directorate. On the last night of the conference I attended the

President’s reception where we were treated to a delicious buffet of Dutch dishes and a great performance from

a lively jazz band.

An unexpected result from attending this conference is that I now have more confidence, direction and

motivation to complete my PhD in the coming months. Thank you very much MASTS for supporting my trip

and helping me to make it happen.
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QUANTIFYING SULPHUR CHEMISTRY DURING THE ENRICHMENT AND SHORT TERM
RECOVERY OF FISH FARM (SALMO SALAR) SEDIMENTS
J. Gosling*, K. Black, H. Stahl, K. Crocket
SAMS, Scottish Marine Institute, Oban, Argyll, PA37 1QA, Scotland, UK

Introduction
To achieve a sustainable aquaculture industry the factors governing sediment recovery beneath fish farms

need to be better understood to improve environmental impact modelling. Salmon fish farm cages are an open
system, allowing the majority of the organic waste and inorganic nutrients to flow into local ecological systems
(Hargrave et al. 2008). As a result they are heavily regulated to reduce potentially damaging environmental
effects. To more effectively predict, monitor and mitigate fish farming impacts, better quantification of the
biochemical processes that occur during sediment enrichment and recovery is essential.

When the oxygen demand caused by input of organic matter exceeds the oxygen diffusion rate from
overlying waters, sediments become anoxic and anaerobic processes dominate. In marine systems, sulphate
reduction is the most important anaerobic process for the degradation of organic material. This is critical for the
benthic faunal community as the end product, sulphide, is toxic. Benthic fauna contribute significantly to
organic matter degradation in the sediments and to the maintenance of a “healthy” sediment environment
through mixing and irrigation processes. Sulphide can have several fates in sediments with a limited amount
being stored as insoluble metal sulphides and most of the remainder undergoing repeated oxidation-reduction
cycles. Sulphur cycling is therefore intimately linked to sedimentary oxygen demand (Chang et al. 2014;
Muslow et al. 2006).

The goal of this research is to better quantify sulphur biochemistry in the highly reducing sediments
typically found beneath fish farms; to further our understanding of the role that sulphur plays during fish farm
recovery. The relationships between, oxygen, pH and hydrogen sulphide concentrations ([H2S]) were
investigated using state-of-the-art microelectrodes during the short term recovery processes that occur in
response to sediment enrichment.

Materials and Methods
Fifteen sediment cores (Craib corer: Ø 60mm, 3mm tube thickness, 110mm length) and 3 sediment grabs

(Van veen grab, 0.1m2) were taken from a Scottish salmon farm cage edge in August 2014.
Three different enrichment treatments were added to the cores: a high enrichment treatment, a medium

enrichment treatment and a low enrichment treatment. The high level treatment equated to an average 3 month
fish farm feed waste to the sea floor, based on a yearly average of 15 000g-1m-1yr-1. The treated cores were
submerged in a seawater filled free flow incubation tank at 10˚C throughout the experiment.  

Three sediment profiles were taken simultaneously using a specialised hydrogen sulphide gas
microsensor (0-10mM H2S) an oxygen microsensor and a pH microsensor (Unisense, all 50µM tip size) twice a
week for 3 months. The cores were profiled from 1cm above the sediment to a depth of 2cm at a resolution of
200µm. Average profiles were used to calculate the rate of change in [H2S] (r∆ [H2S]), partitioning of total free
sulphides (TFS), sediment oxygen demand and the sediment diffusive boundary layer (DBL) thickness over the
study period.

Results/Conclusions
The magnitude and maintenance of [H2S] within the sediment core profiles were highly correlated with

enrichment level. All cores showed minimal hydrogen sulphide concentrations prior to the addition of
enrichment treatments. The untreated reference cores showed very little change throughout the experiment, and
the ‘just sediment’ control cores showing only a slight increase in [H2S] in the first 2 weeks of the experiment
(<300µM). Hydrogen sulphide concentrations in the highly enriched cores showed a dramatic increase within
the first week of the incubation period, maintaining a concentration of ~2000µM for weeks 2-7 until a peak of
~3000µM in week 8 declining to values <500µM in weeks 9-11. The medium enriched cores also showed a
dramatic increase in [H2S] within the first week to a peak of 800µM, declining to values <500µM in week 4.
The low enriched cores achieved a [H2S] peak of ~300µM in week 2 decreasing rapidly to <50 µM in week 4.
More detailed results regarding the r∆ [H2S], DBL, partitioning of TFS, oxygen and pH profiles will be given at
the conference.
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