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Abstract 

The weka (Gallirallus australis) is an endangered, flightless rail endemic to New 

Zealand. This ground-dwelling bird has four morphologically recognised 

subspecies and although was once distributed throughout New Zealand, its 

survival is now threatened. 

Genetic methods were employed to investigate aspects of weka biology relating to 

their conservation in order to determine if the current taxonomy reflects the 

genetic diversity of weka and if the provenance of weka could be determined. 

These results are important as they will impact on the conservation management 

of weka in the future. 

Weka genetic diversity was investigated by sequencing four mitochondrial DNA 

genes: cytochrome b, ATPase 6, 12S and the control region. The only region that 

was found to exhibit variation was the control region. Through phylogenetic 

analysis of a 216 base pair region , the subspecific status of some weka 

populations was determined. The provenance of weka of unknown origin was also 

able to be ascertained. Nuclear variation was investigated through a preliminary 

study of microsatellite variation. 

Molecular sexing methods were trailed to sex this monomorphic species. These 

results are discussed and compared with the traditional methods of sexing weka 

through morphometrical techniques. It was found that molecular and 

morphological sexing techniques produced concordant results when sexing adult 

weka. Molecular sexing has an advantage over morphometric sexing as it better 

able to accurately sex individuals of all ages. 

The relationship that the terminology of "subspecies" has on conservation 

management is also discussed with particular reference to the weka. 



Table of Contents 

Chapter 1 1 

Gallirallus australis: Introduction to Weka 

1.1 Introduction 1 

1.2 Relationship of weka to other Rallide 3 
1.3 Taxonomy of weka 5 
1.4 Past and present distribution of weka 9 

1.4.1 North Island weka 10 

1.4.2 western weka 11 
1.4.3 Stewart Island weka 12 
1.4.4 buff weka 13 

1.5 Causes of decline in weka 13 
1.6 The cultural and biological significance of weka 17 
1.7 Aims of this study 21 
1.8 References 22 

Chapter 2 29 

MtDNA and avian conservation genetics 

2.1 Introduction 29 
2.2 Novel gene order of avian mtDNA 32 
2.3 Inheritance of mtDNA 34 
2.4 Size differences in mtDNA 35 
2.5 Evolution of mtDNA 36 
2.6 Commonly used mtDNA segments used for conservation genetics 37 

2.6.1 Cytochrome b 37 
2.6.2 The control region 38 

2.7 References 42 

50 



Chapter 3 
Investigation of DNA Variation in weka: 
Methods and Results 

50 

3.2 Methods 51 

3.2.1 Sampling sites 51 

3.2.2 Collection of blood samples 51 

3.2.3 DNA Extraction 54 

3.2.4 Polymerase chain reaction 55 

3.3 Amplification of cytochrome b 58 

3.4 Amplification of A TPase 6 63 

3.5 Amplification of l 2S 65 

3.6 Amplification of the control region 67 

3.7 Purification of mtDNA 72 

3.8 Cloning the control region 74 

3.8.1 The cloning process 74 

3.8.2 DNA extraction 75 

3.8.3 Sequencing of DNA templates 76 

3.8.4 PCR amplifications 77 

3.8.5 Template purification 78 

3.9 Results 79 

3.10 Discussion 91 

3.11 Microsatellite analysis of weka 94 

3.11.1 Amplification and results 96 

3.12 Summary 98 

3.13 References 99 

Chapter 4 104 

Sexing of the weka 

4.1 Introduction to avian sexing 104 

4.2 methods of sexing birds 105 

4.2.1 Behavioural observation 105 

4.2.2 Morphometric method 106 

4.2.3 Surgical methods s 107 

4.2.4 Chromosomal methods 107 



4.2.5 Hormonal methods 

4.2.6 Molecular methods 

4.3 Currently used techniques for sexing weka 

4.4 Molecular sexing of weka 

4.4.l Collection of samples 

4.4.2 CHD amplifications 

4.5 Results 

4.6 Conclusion 

4.7 References 

Chapter 5 
Conservation Management: 
The implication of Subspecies 

5.1 Introduction 

5.2 Historical background 

5.3 Definition of subspecies by Mayer et.al (1953) 

5.4 The use of genetic techniques to classify subspecies 

5.5 important considerations involved in genetic classification 

5.6 The evolutionary significance of subspecies 

5.7 Hybridisation and subspecies 

5.8 Proposed new definition 

5.9 The subspecific relationship of weka 

5 .10 References 

Appendix: Electrophoretogram of sequence 

107 

108 

112 

116 

116 

116 

118 

122 

123 

127 

127 

128 

129 

133 

of subspecies 134 

136 

137 

139 

139 

143 

149 



North Island Weka 

Gallirallus australis greyi 

Photo by Geoff Moon 


