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Ecological Benefits 

Socio-Economic Opportunities

Vertical Mussel Reefs is an innovative aquaculture technology, which 
expands the aquatory suitable for marine farming as it can be applied at open 
sea up to a depth of 100m. The reef structure is essentially a welded polymer 
grid forming concentric cylinders, with a diameter of up to 3.30m and height of 
up to 9m (12 with the anchor). It covers 4m2 of seabed and has an equivavent 
surface of about 300m2. The entire structure is submerged and anchored to 
the bottom at depth larger than 17m, so its top is located at least 4-5m below 
the surface. Essentially, the reef is a rigid structure, which allows for stable 
and even attachment of mollusks. The densely folded framework increases 
the effectiveness of the structure as a reef. Another crucial characteristic of 
the design is that it covers multiple layers of the sea.

•	recover bottom communities - gives 
them access to more favorable upper 
layers.

•	restoring marine food chain, the 
mussels consume phytoplankton, 
and intensify its relationship with 
organisms higher in the food chain.

•	provide habitats and breeding sites  
diverse in temperature, salinity, 
pressure and luminosity.

•	filter	 a	 wider	 range	 of	 water	 layers	
unlike	 most	 existing	 artificial	 reefs	
and mussel farms. 

•	new opportunities for aquaculture development in close and open sea, 
boosting directly and indirectly blue growth.
•	recovery	of	fisheries and employment - forms natural zones for restoration 
of	fish	populations:	by	counteracting	overfishing,	bottom	trawling	and	other	
unsustainable	 fishing	 methods	 and	 by	 providing	 niches	 and	 security	 for	
breeding,	growth	and	feeding	suitable	for	young	and	adult	fish.	

•	increased food security - with extensive protein production in the marine 
environment, which is less dependent on atmospheric factors.

•	counteracts climate change by mineralizing CO2 in the carbonate shells
•	reduces	acidification	of	marine	water,	which	protects	other	carbonate	shell	
species,	more	sensitive	to	acidification	-	i.e.	corals,	crabs,	microplankton,	etc.

•	positive effect on coastal and marine tourism by improving coastal water 
clarity and sealife.
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Sustainability is a vital necessity for 
all species, but it could be achieved 
only after we have recovered seabed 
biocenoses damaged by eutrophica-
tion.	The	first	case	study	of	our	pro-
ject is the Black Sea, it is an inner 
marine basin, connected to the world 
ocean through the straits of Borpho-
rus and Dardanelles. Due to intensive 
industrial, agricultural or civil activ-
ity its coastal zones suffer from eu-

The blue mussel has an important 
role in marine food chains that makes 
it potentially a strategic ally in the ef-
fort to remedy damaged ecosystems. 
It	 is	 an	 important	 filter	 feeder	 and	
consumes nutrients and micro-algae 
from the water - 160 000 l/m2 per 
day. Mussel larvae have good self-at-
tachment and thrive best on vertical 
surfaces that provide them with good 
access to food and safety from ben-

trophication. As a consequence the 
phytoplankton biomass increases un-
controllably, leading to hypoxia or an-
oxia, and followed by the formation 
of large dead zones. This process has 
reached colossal proportions in the 
Black Sea and other similar basins 
(North, Baltic and Adriatic Seas) and 
threatens	not	only	the	flora	and	fau-
na of sea and land, as well as human 
health and safety.

thic predators. Their shells addition-
ally expand the reef’s surface for nu-
merous epizoic creatures. Their larva 
phase has an important zooplanktonic 
role, as it is food for the  young of many 
fish	species.	Thus, their presence at-
tracts various other species leading 
to an overall ecosystem boost. 
We believe that man and nature should 
work in symbiosis, expressed in syn-
ergetic economic, social, geopolitical, 

Marine Oases with economic and ecologic significance

•	it covers a minimal area of seabed 
and does not deviate the demersal 
currents.

•	restore light transmission of the 
aquatic environment, thus restoring 
macro-algae and their communities.

•	provide shelter from creeping 
predators (i.e. snails as Rapana 
venosa, m. Stars, etc.) to numerous 
benthic and pelagic species.

•	enrich the zooplankton with larvae - a 
million times more than the number 
of adult reef inhabitants.
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food and feed, climatic and ecological 
benefits.
We have shifted the perspective by 
looking at the challenges of eutroph-
ication as a valuable resource and an 
opportunity for elegant solutions 
and an abundant and sustainable 
future.


