Case study No. 4
Anamnesis:

On 26th June early in the morning, massive kill of carps was revealed on the pond (area 3 ha, 4000 pieces of carp). Only carps were bred in the pond. The source of water for the pond is a small brook. That year corn was grown on the fields nearby the brook and pond that year. 500 m upstream from the pond, there is also a pig farm located near the brook. Whole June was very dry, but the night before the kill happened there was a big storm with torrential rain.

During the local investigation most of the fish were already dead, just 10 % were alive and showed symptoms of damage – movement under the surface and gasping for air. Oxygen saturation of 19 % was assessed at 9 am. Samples of water were taken: from the brook approximately 200 m above pond (sample 1), inlet into the pond (sample 2), in the middle of the pond (sample 3) and outlet from the pond (sample 4). Also fish samples were taken for further examination, 5 of them dead, 5 of them alive with symptoms. Samples were sent to Research Institute of Fish Culture and Hydrobiology in Vodnany.
Fishermen who did the examination said that the source of the poisoning was probably some pesticide sprayed on the corn and washed into water by rain. 
Water examination:

	Sample
	1
	2
	3
	4

	Odour
	Non
	Slightly after manure
	Slightly after manure
	After manure

	Colour
	Yellow-green
	Yellow-green
	Yellow-green
	Yellow-brown

	pH
	7,3
	8,6
	8,2
	8,4

	N-(NH4+ + NH3) mg.l-1
	5
	8,1
	24
	36

	COD mg.l-1
	30
	72
	90
	125

	BOD5 mg.l-1
	15
	31
	52
	70

	N-NO2 mg.l-1
	traces
	0,1
	0,4
	0,7

	N-NO3 mg.l-1
	2,8
	0,2
	2
	1,6

	ANC4,5 mmol.l-1
	0,9
	1,8
	1,6
	1,8


Hydrobiological examination of water:
In samples taken from pond (No. 2, 3, 4) zooplankton (mainly living Daphnias and Cyclopidae) was found.

Biological test of water toxicity:

Biological test of water toxicity was performed using fish Poecilia reticulata and invertebrate Daphnia magna (6 pieces of fish and 20 pieces of D. magna into each water sample). Test results were evaluated after 24 and 48 hours. In D. magna all the results were negative. Test results for fish were negative in sample 1, 30 % of dead fish in samples 2 and 3, and 50 % mortality of Poecilia reticulata in sample 4.

Fish examination and autopsy:

Five dead fish had weight between 400 and 600 g, five living fish had weight between 350 and 500 g. All fish were well nourished. Skin was covered with thick layer of mucus at the basis of fins small haemorrhages were found. Also vibices were found in the eyes in some fish. Gills of dead fish were also covered with a lot of mucus and were pale. In living fish gills were cover with plenty of mucus, hyperaemic, with cyanotic colour. Guts were full of food (barley). 
During microscopic examination, sporadic occurrence of an ectoparasite Trichodina sp. was found in all carps, gill examination as well as blood examination for parasites was negative. In guts, tapeworms were found in some carps.

Questions:
1. Are the anamnesis and the local investigation complete? Do we have enough samples of water and fish?
2. Which contaminants might be expected from pig farm? What are their effects? 
3. What does the oxygen saturation say about the conditions in the pond? Is it ok to measure temperature at 9 am? 
4. Calculate the concentrations of toxic NH3 in all samples and compare them with LC50 for Cyprinidae and Daphnias. 
5. Give the definition of COD and BOD5. What are their limits for carps? What should be the ratio between BOD5 and COD in water?

6. Calculate the concentration of NO2- and NO3- in all samples and compare them with LC50 for carp. Which other analysis important for nitrite toxicity should have been performed? 
7. Can you explain why Daphnias did not die during the biological test of water toxicity? 
8. Why didn’t the laboratory perform the analysis of pesticides even though fishermen thought they were source of poisoning?

9. Is it possible to say whether the death of fish was caused by illness or poisoning?
10. Say what was the reason of the fish death and why do you think so.

