Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.

M INOR AMENDMENTS

Page 3, last para, line 2 should read: "maybe as early as 2000 ybp (Holdaway
1996) .... "
Pages 14-16. Chapter Headings should read: Chapter 2: Sexing: Chapter 3: Diet;
Chapter 4: Range, Spacing and Habitat use; Chapter 5: Communal Roosting
Page 90, para 2, line 9 should read: " .... therefore this behaviour appears .... "

Spacing and Ecology of the
Australasian Harrier (Circus approximans)
in the Rangitikei - Manawatu Sand Country

A thesis presented in partial fulfilment of the requirements
for the degree of Masters of Science in Zoology
at Massey University,
Palmerston North,
New Zealand

Matthew Donald Wong
April 2002

Acknowledgements
Although I endeavour to thank everyone if I have missed some people I sincerely
apologise and appreciate all those who helped with this thesis.

Firstly I must thank my chief supervisor, Associate Professor Robin Fordham, for his
infinite words of support, advice and guidance throughout this thesis. Thank you for
encouraging my passion for ornithology and for being a supportive supervisor and
friend. A very special thanks to Dr Isabel Castro for her friendship, generosity,
enthusiasm and spirit, which at times I desperately needed. Thank you for the
constructive comments, time and effort you gave to this thesis and for being an
awesome supervisor and mentor. I am very appreciative of the time and effort Dr Ed
Minot provided in the initial stages of the research and more importantly editing
chapters towards the end. Your ideas and comments have been invaluable, providing a
wealth of expertise and knowledge to this thesis.

I owe a great credit to the Department of Conservation, in particular the Palmerston
North Area Office, for allowing me access to Pukepuke Lagoon and free
accommodation. I would particular like to thank these staff: Don Ravine for providing
helpful information on Pukepuke Lagoon and for showing a keen interest in my
research, Rod Cossee for providing harrier banding records, Ralph Powlesland for his
technical advice and supply of references and Tim Holmes for helping with permits.

This research was made possible with the support of the landowners and farmers of the
Tangimoana area who allowed me to travel freely over their land. Thank you also to Jim
Cook who kept me in constant supplied of bait for trapping. Thanks to Greg Brooks for
flying round after birds and the Feilding Gliding Club for valuable harrier observations.

Thank you to all the people who helped with technical support, especially Dr Leon
Huynen, for his contribution to the molecular sexing component, Dr Roger Lentle and
Dr Murray Potter for assistance with home range packages, Dr Ian Henderson for stats
advice, Dawn Lemke for her time and effort teaching me GIS programmes. Also thank
you to Mike Tuohy for supplying orthophotographs of study areas.

Thank you to the Raptor Association of New Zealand for support and help with radiotelemetry equipment. I am particularly thankful to Dawne Morton for her cage traps and
for company during roost observations and Steve Lawrence and Noel Hyde for technical
advice and sharing my passion for raptors ! Also thank you to the Ornithological Society
of New Zealand for their generous funding and continual support. In particular, the
members of the Wairarapa Branch for nurturing my skills as a young ornithologist.
Thank you to the Massey University Graduate research fund, and the Ecology Group
Development Fund for assistance with equipment and travel.

I am extremely appreciative of the staff and students of the ecology group who have
been generous with their advice, support and humour over a coffee or three! Gracias to
all the post grads for keeping me in supply of conversation and entertainment. Also for
your support and friendship and encouraging my caffeine addiction! I endeavour to
thank everyone however you know who you are and a lengthy list would only educe
boredom for the other readers! The stream team deserve special praise for broadened
my horizons in ecology and showing life exists beyond ornithology. A special thank
you to the three magnificent girls who run the show, Barbara Just, Erica Reid, and
Dianne Crow, for assistance organising finances and equipment and also the wonderful
technicians Hayden Hewitt, Hamish Mack, Paul Barrett, Jens Jorgensen, Tracy Harris
and Cathy Lake.

Thank you to Lucinda Birch, Paul Martinson and Brent Stephenson for capturing the
beauty of raptors on film and canvas and supplying some of the photos for this thesis.
To my flatmates Stew Taylor, Susan Greenwood, Richelle Marshall, and Shaun Bennett
who put up with crazy bird rescue calls and injured birds. I would like to express my
sincere gratitude and appreciation to the Bowie family and the Tankersley family for
their hospitality over the many years and to Rebecca Tankersley, Scott Bowie, Justin
Cook, Callum Kay, Leanne Scott, Ben Winder, Penny Aspin and Dawn Lemke for their
wonderful contributions to my life.

Finally a very special thank you to my parents, Don and Gloria, for their love, support
and sacrifices which got me here and for putting up with all the disgusting things
associated with keeping raptors ! Also thanks to my wonderful sisters Sarah, Nie, Mel
and family for looking out for their younger brother! (Cheers Circus approximans!)

ABSTRACT

Between March 2000 and May 2001 138 Australasian Harriers were trapped,
individually banded, measured, sexed and aged. Morphometric measurements and
molecular sexing methods were used to identify the best way to accurately assign
gender to harriers. Morphometric sexing is 96% accurate when based on six
measurements; weight, back talon, culmen, middle talon, hallux and toe. Of these,
weight, back talon and culmen are the most reliable indicators of sex. Molecular sexing
applied to DNA from 11 birds proved to be an accurate means of sexing and is a first for
this species.

Mammal (61.2%) and bird (36.2%) prey dominate the diet of the harrier at Pukepuke
Lagoon, especially lagomorphs and small passerines. Mammalian prey in pellets peaked
in August and again in December, was highest in the early-breeding season and lowest
in the non-breeding season. Birds were most frequent in pellets in the non-breeding
season (peaking in May and June) and least in the early-breeding season (August).
Other prey averaged only 5.9% of the total prey in pellets over the year. Harriers are
generalist feeders of live prey and carrion, but may become specialised when prey
abundance and availability in the environment is high. Impact of harriers on economic,
recreational, and threatened endemic species is discussed.

Eight harriers were radio-tagged and tracked intensively over seven months. Male home
ranges averaged 405.51 ha in the breeding season and 669.71 ha in the non-breeding
season. Female home ranges averaged 340.60 ha in the breeding season and 864.92 ha
in the non-breeding season. In females, but not in males, there was significant difference
between seasonal ranges. Range sizes and shapes varied between all individuals with no
common pattern emerging. Breeding season range overlaps were scarce, but tended to
be large and associated with closely nesting pairs. In the non-breeding season there were
large overlaps in ranges of most birds. Range overlap was not related to age or sex.
Temporal ranges overlapped little for most birds, except those nesting close together.
For males and females pasture accounted for over 70% of the habitat in all ranges and
seasons, but the birds utilised only 38% of pasture. Swamp accounted for less than 5%
of the total habitat but was the most frequently used by harriers (41 %).
I

Three communal roosts were observed for 27 evenings and six mornings. The earliest
harrier, and the latest, landed in a roost 90 minutes and four minutes respectively before
complete darkness. On average there were 39 minutes between the first and last harriers
to land, and most landed shortly after sun moved below the horizon. The highest light
reading for a harrier landing in a roost was 715.1 lux and the lowest 0.3 lux. High
numbers of birds over roosts was associated with poor weather (wind and rain). Both
the breeding and non-breeding season produced fairly similar positive linear increases
in bird numbers as light intensity decreased. Differing habitat type and composition at
the three roosts did not affect the general behaviour of harriers in response to changing
light intensity and weather conditions. In New Zealand communal roosting by harriers
may relate to a combination of foraging, social and resource pressures within the local
area.
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