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Abstract 

In contrast to fisheries, aquaculture has grown substantially in several regions of the 
world, and will continue to be a significant employer in food production. With the growth 
of the industry, pressures on the water resource system will increase, and protective 
measures must be taken to permit its sustainable use. In modern aquaculture with 
carnivorous species, improved diet formulation leading to reduced nutrient output is 
one method of choice effectively employed in European and other industrialized countries, 
where efficient methods for effluent treatment in land-based fish culture systems have 
also been developed. The use of recirculation systems will become more important for a 
number of applications, especially for rearing juvenile fish for stocking. However, 
know-how on required system components and their interactions needs to be improved to 
tailor their application to species-specific requirements. Environmental regulations, their 
control and enforcement, is one issue of increasing worldwide importance. While in some 
countries aquaculture is over-regulated, the lack of enforcement in many tropical 
countries of even existing regulations is counterproductive to the needs of the industry 
itself. There is also room to improve cost-effective treatment methods for effluents for 
intensive fish culture systems. This paper deals mainly with experience gained under 
European conditions. 



Introduction 

Whereas the world catch of fish has decreased or levelled since the end of 

the 1980s, world aquaculture production increased markedly during the last 
years (Fig. 1). This trend will continue. Aquaculture will become more signifi

cant as a producer of valuable foodstuffs in many regions. It also will be a 

significant employer in many countries. 

Besides extensive pond culture as an environmentally friendly technique, 
intensive aquaculture can cause unavoidable environmental problems if not 

managed properly. 
The excretion of feces (organic matter, nitrogen, phosphorus), the direct 

excretion of nitrogenous compounds (ammonia), mainly via gills and urine, as 

well as loss of feeds, are the main sources of pollutional loads (Steffens 1989, 

1995; Lall 1991; Ackefors and Enell 1994). 

1Paper presented at the Fourth Asian Fisheries Forum, 16-20 October 1995, Beijing, China.
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Fig. 3. The development of aquaculture production in Northern European countries from 1974-
1994, in comparison with the loads of nitrogen and phosphorus caused by the farming activities 
(Enell and Ackefors 1992). 

farm were removed by using a sedimentation pond. However, in the study of 

Hennessy (1991), settling ponds were inefficient. This underlines the impor

tance of frequent sludge removal. 

Compared. to settling ponds, the use of lamella separators saves space, and 

these facilities can operate efficiently (Meylahn 1983). 

Swirl concentrators which induce a fast spiral flow proved worthwhile in 

Scandinavian salmonid farms. Reduction of phosphorus loading was 10-60% 

and 40% on average (Makinen 1985). 

The use of microsieves seems to be a useful method to treat fish farm 

effluents. The removal efficiency of microsieves depends on effluent concentra

tion, particle-size distribution of the effluents, and mesh size of the screen 

(Bergheim et al. 1993). The main types of microsieves are the chain-type ro

tary screen (band filter), the triangle filter, the rotating drum microsieve, and 

the rotary filter. Mesh size can vary between 60 and 350 mm. Some results on 

removal efficiency of microsieves are shown in Table 6. Michelsen (1991) re

ported the following according to Norwegian and Swedish experience: 70-80% 

reduction of suspended solids, 60-70% reduction of phosphorus, 60-80% reduc

tion of BOD (5) and 25% reduction of nitrogen. The resulting sludge can be de

watered and used as fertilizer. 

The Use of Recirculation Systems 

The most reliable way to minimize fish farm discharge and, therefore, to 

protect the environment is driving a recirculation system. This technique en

ables the fish farmer to reduce waste output to 3-4% of total waste produced 

(Heinsbroek and Kamstra 1990). In addition, recirculation systems contribute 
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