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Introduction
 Freshwater fishes are the major group introduced for 

aquaculture in Europe, including Croatia. 
 It is known that the great bulk of global fish introductions 

and translocations have been carried out for aquaculture 
purposes. 

 Introduction of alien (exotic) fish species is considered to 
be one of the biggest threats to finfish biodiversity. 

 Global aquaculture activities tend to be highly dependent 
on culturing non-native species, with their intentional 
and/or accidental introduction into the wider environment 
being an increasing ecological concern.

 There is still no adequate control of the escapees - from 
fish farms in Croatia. 

 Purpose – to present current situation, consequences and
to give recomendations



In Balkan Peninsula 30 freshwater
fish species

 were introduced intentionally for 
aquaculture

 20 of which are now naturalised in
inland waters. 

In Croatian inland waters 19 fish –
introduced by aquaculture

 15 freshwater alien fish species -
intentionally for aquaculture. 

 4 alien fish species -due to aquaculture 
activities of neighboring countries. 

 some species have ceased to be 
interesting for domestic aquaculture, they 
are released out of the facilities and 

 some of them today pose a major threat 
to the native freshwater ichthyofauna in 
Croatia (eg North American catfish).

Introduced species and current situation





Consequences– impact on fisheries

 Total catch (kg) bream and non-native species

from 2004 to 2011

y = 86,027x - 172580

y = -289,78x + 585938
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Facts
 Under the EC 

regulation on the use 
of alien species in 
aquaculture (EU 
Regulation 708/2007) 
(adopted by the new 
Act on Aquaculture in 
Croatia from 2017) 
important alien 
species in aquaculture 
are regulated



 in Croatia has not been developed clear strategy for alien 
species farming and there is no clear definition of 
diversification of aquaculture production. 

 Eg. market needs? Tilapia? Paddlefish? Why?

 standardized risk assessment tool for alien fish species 
assessment in Croatia – should be developed by
legislation but…

 AS-ISK 

 http://www.cefas.co.uk/nns/tools/ (free to use)

http://www.cefas.co.uk/nns/tools/


Recommendations 
 In order to successfully implement the legislation in 

Croatia, it is necessary to make: 

1. a list of alien freshwater fish species - important for 
farming; 

2. a list of alien freshwater fish species present in farm 
ponds which are not being commercially grown but 
have accidentally entered at production facilities;

3. a list of alien fish species in supply waters, located 
nearby the fish farms. 



Recommendations
 closed recirculating systems (RAS) represent the 

future technology for the potential diversification, 
particularly for the future introduction of alien fish 
species in aquaculture - number of farms which posses
such sistem? Lack of RAS funding?

 lack of farming native fish species (e.g. pikeperch)

 Except for food - could be intended for inland waters 
restocking



Summary
 To establish a alien fish species database, 

 to standardize methodology, 

 to use appropriate fish farming technology

 to develop a clear strategy



Thank you for your attention


