Effects of ammonia toxicity on
stream biota in north Queensland

Thesis submitted by

Asle Okelsrud
BSc Hedmark College, Norway

November 2004

For the degree of Master of Science
in Zoology and Tropical Ecology
within the School of Tropical Biology
James Cook University



STATEMENT OF ACCESS

I, the undersigned, the author of this thesis, understand that James Cook University will
make this thesis available for use within the University Library and, via the Australian
Digital Theses network, for use elsewhere.

I understand that, as an unpublished work, a thesis has significant protection under the

Copyright Act and;

I do not wish to place any further restriction on access to this work.

Asle Okelsrud



STATEMENT ON SOURCES
DECLARATION

I declare that this thesis is my own work and has not been submitted in any form for
another degree or diploma at any university or other institution of tertiary education.
Information derived from the published or unpublished work of others has been

acknowledged in the text and a list of references is given

Asle OQkelsrud



ACKNOWLEDGEMENTS

Other than being the result of my own resilience through challenging periods and many
long nights in the laboratory, this thesis is a product made possible by the help of many

persons, to whom I am indebted, as follows.

I wish to express my sincere gratitude to the following people at James Cook
University, Townsville: first of all to my supervisor Professor Richard G. Pearson, who
has patiently guided me through my Masters project, Dr. Michael Crossland who really
helped me out a lot in the beginning with some good advice on the design of the
experiments, Mr. Barry Butler who has given me some much needed insight into the
complex water chemistry needed in some of the experiments, Mr. Niall Connolly for his
good will and generosity in both lending out literature and giving advice on various
matters during data analysis, Mrs. Nicole Flint for keeping up with my many enquiries
regarding fish pathology and being an otherwise lovely office mate, Dr. Alan Webb for
providing me with some of the test animals that I needed, Dr. Leigh Owens for helping
me solve some histopathological puzzles, and Dr. Ashley Williams and Mr. Jon Brody
for assistance in my quest for the literature on some of the issues covered in this thesis;
and last but not least my good friends at James Cook University, Mr. Bjorn Berge, Mrs.
Emadch Beck and Mrs. Ezster Kovacs for their good friendship; in addition Mrs.
Kovacs has been extraordinary helpful in sending me loads of literature from Australia

during my final write up in Norway.

I would also like to thank the following people for providing me some of the reports
that I had problems obtaining otherwise: Dr. Chris Hickey at NIWA, New Zealand; Dr.
Jian Qin at Flinders University in Adelaide, Australia; Dr. Rosemarie C. Russo, at U.S.
Environmental Protection Agency. In addition, I thank Dr. Russell Erickson at the U.S.
Environmental Protection Agency, who patiently by phone and e-mail made some the

technicalities of the American ammonia criteria more understandable to me.

Finally I like to thank my friends and family in Norway for help and support during my
long stay ‘down under . In particular I wish to express my most heart-felt appreciation to
Mr. Kristoffer Hallerdalen and the late Mr. Per Mahlum for their invaluable support

during the course of my study in Australia.



ABSTRACT

Lethal and sublethal effects of ammonia toxicity to two north Australian fish species
and one invertebrate species were investigated under laboratory conditions following
the OECD guidelines for testing of chemicals. Acute toxicity was tested in a static non-
renewal system at pH 9.0 and temperature around 29 °C. 96-hour LCs values for the
two fish species were 1.31 mg NH; — N L' for barramundi (Lates calcarifer) and 1.99
mg NH; — N L™ for the eastern rainbowfish (Melanotaenia splendida splendida). The
96-hour LCs value for freshwater shrimp (Caridina nilotica) was 1.53 mg NH; - N L.
The acute values indicate that barramundi, in particular, is sensitive to ammonia
toxicity, comparable to salmonid species. Acute values for the freshwater shrimp
suggest moderate sensitivity, given that invertebrates in general are more resistant to
ammonia toxicity; the lethal values obtained were comparable to values reported for
sensitive invertebrates. The acute values for rainbowfish indicated medium sensitivity,
comparable to published values for a range of non-salmonids. There was no
unequivocal evidence for gill damage resulting from acute ammonia exposure in the
two fish species studied. Changes in gill structure in these fish are therefore not a
strong indicator of exposure to short-term ammonia toxicity. A three-week post-
exposure experiment on surviving individuals from the acute toxicity test, in
uncontaminated water, indicated that exposure to acute concentrations up to 1.5 mg
NH; — N L did not have any significant effects on growth in either barramundi or
rainbowfish. It was possible that this was a result of compensatory growth in higher

concentrations.
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