Case study No. 11
The European perch (Perca fluviatilis) were kept in experimental fish breeding ponds with a recirculation system. Various feed mixtures for breeding of the European perch were tested. Before this test, the fish breeding ponds had been used from May to July for the reproduction of carp. In August and September, the facility was out of operation. At the beginning of October it was used again for that testing, and four groups of 2-3-years old European perch were stocked. In total 1,200 perch were stocked into 4 experimental ponds. 
A reduction in feed intake with subsequent death of fish were observed 5 days after the stocking. The brachia of fish were brownish to chocolate brown, the water temperature was 20°C, oxygen concentration around 10 mg/l. The perch were torpid, after removal from the water they demonstrated clonic-like convulsions and muscle spasms.  

The fish farm staff called a veterinarian who examined the condition of dead fish. In 50% of examined fish he found encysted plerocercoids of the tapeworm Triaenophorus nodulosus. He also took samples of water from the inflow to the fish farm (spring water) and of water discharging from the biological filter back into the fish ponds. He also took blood samples from the damaged fish to establish the methemoglobin concentration (3 samples from each experimental group/pond).

Water samples examination results 
	Sample no.
	1
	2

	Place of sampling 
	Inflow to the fish farm 
	Discharge from biological filter back to ponds 

	pH
	7.39
	6.68

	ANC4,5            mmol/l
	0.85
	1.15

	CODMn          mg/l
	1.7
	33.1

	NH4++NH3      mg/l
	0.01
	4.86

	NO2-                        mg/l
	0.003
	2.76

	NO3-                mg/l
	4.78
	7.71

	Cl-                    mg/l
	9.2
	11.3


The concentrations of methemoglobin in the blood of examined fish were following: 
Group 1: 76.8 %, 82.2 %, 73.4 %; Group 2: 66 %, 61.2 %, 74.1 %; Group 3: 73.4 %, 70.8 %, 89.7 %;  Group 4: 52.7 %, 46.1 %, 42.3 %.

Questions:

1. Please review the values of individual quality parameters of the water samples. 

2. Which anti-coagulation agent is used to take blood samples from fish in order to determine methemoglobin?

3. Review the results of determining methemoglobin in the blood.

4. Can the presence of plerocerkoids T. nodulosus be the cause of the acute death of perch? 
5. What other samples and/or examinations would you propose? 

6. What was the immediate cause of defects in the behaviour and death of the European perch? 

7. Please explain the nitrogen cycle in an aquarium.    
8. What is the toxicity/lethal concentration of nitrites (NO2) for fish? What is crucial for determining the toxic effect of nitrites on fish? 

9. What measures/treatment would you adopt in order to reduce losses in this particular case? 

10. What are the methods of preventing such fish kills at fish farms using recirculation? Is it possible to use feeds with added antibiotics for fish in recirculated ponds? 

11. In the recirculation systems they add 1 – 2 % of fresh water every day. The concentration of nitrates (NO3) in the recirculated water increases nonetheless. What is the maximum acceptable concentration of nitrates? How is it possible to address the exceeded nitrates concentration in the recirculated water? 
12. The “new tank syndrome” is a frequent cause of death in fish. Can you explain the cause of these deaths? 
.
