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ABSTRACT

A 10-month study of the behaviour of a herd of 60 captive feral goats (Capra
hircus) was carried out at the Ballantrae D.S.IL.R. hill country research station in the
lower North Island of New Zealand from April 1990 to February 1991. The primary
aim of the study was to describe the mother-offspring relationship over the first
three months of the kid’s life and to investigate sex differences in maternal

investment.

There was no significant sex difference in the mother-offspring spatial
relationship, however, it was found that twins remained closer to their mothers
during the first three months. There were small sex differences in the frequency of
suckling in single kids only, but other variables of suckling behaviour including total
time spent suckling, and the duration, initiation and termination of suckling were not
significantly different between the sexes. Total suckling time, suckling duration and
frequency, mother initiation and kid termination all decreased with kid maturation.
There were significant differences in all suckling variables between single and twin
kids.Sexual differences in kid birth weight, and growth rate, were also highly
significant. Discrepancy in the proximate measures of parental investment made it
difficult to conclude whether sex-biased maternal investment occurs in feral goats.
Further investigation is required to determine the accuracy of suckling behaviour as

a measure of maternal investment.

The second part of the study involved the construction of diurnal activity
budgets for adults and for kids over the period 0830 to 1630 hours. The percentage
of time spent grazing was greatest during the mating season whereas in the




iii

gestation and kidding season a larger portion of time was devoted to rest. Female
kids spent more time grazing and less time playing and resting than male kids up to
the age of three month. Time spent grazing was greater in single than in twin kids.
The time allocated to different activities changed significantly over the first three

months of age.

In the third part of the study, the social events following the introduction of a
new entrant to the herd was investigated. Exploration was the most common action
of herd members toward the new entrant. A peak of agonism occurred within the
first hour following the introduction of each new entrant then decreased rapidly. The
response of the herd was influenced by the dominance status of the new entrant, and

the season of the introduction.




iv

ACKNOWLEDGEMENTS

I am deeply appreciative of the encouragement and support of my supervisor, Dr
Robin Fordham, throughout the study. I am particularly thankful for the
considerable faith he had in my ability to complete this thesis.

I would also like to thank Angus Fordham and Paul Barrett for their practical
assistance in recording kid weights.

Dr Greg Lambert (D.S.LR. Grasslands) contributed greatly to the initiation of
the project by organising some funding and necessary materials. Funding was also
provided by the R.F.B.P.S. Conservation Scholarship, and the Massey University
Post graduate Research Fund.

Many thanks goes to the D.S.I.R. Ballantrae technicians and farm staff,
especially to Phil Budding who constructed the observation hides and Brian
Devantier for his assistance with the study herd.

I am grateful for the statistical advice of Mr Greg Arnold, Dr Ganesalingham‘
(Statistics Dept., Massey University) and Dr Ian Henderson. Much credit, however,
must also go to Dr Ed Minot for his guidance with data analysis.

I am indebted to my parents, Dorothy and Maurice Alley, for the tremendous
encouragement they have provided during the past two years.

I would like to dedicate this thesis to the memory of Roger Redmayne (retired
Ballantrae Farm Manager) for whom I had much respect and admiration.




TITLE PAGE

ABSTRACT

TABLE OF CONTENTS

ACKNOWLEDGEMENTS
LIST OF FIGURES

LIST OF TABLES

LIST OF PLATES

GENERAL INTRODUCTION

PART ONE
CHAPTER 1
CHAPTER 2

PART TWO
CHAPTER 3

CHAPTER 4

BACKGROUND
GENERAL AIMS
STUDY SITE AND HERD

MOTHER-OFFSPRING INTERACTION
THE MOTHER-OFFSPRING SPATIAL RELATIONSHIP
MATERNAL INVESTMENT

ACTIVITY BUDGETS OF THE FERAL GOAT HERD
SEASONAL VARIATION IN THE DIURNAL
ACTIVITY OF THE ADULT HERD

ACTIVITY BUDGETS OF FERAL GOAT KIDS

PART THREEINTRODUCTION OF A NEW ENTRANT

CHAPTER 5

SOCIAL EVENTS FOLLOWING THE

INTRODUCTION OF A NEW ENTRANT TO THE HERD

GENERAL DISCUSSION

REFERENCES

Page
il
iv
vi

ix

53

67

109

112




vi

LIST OF FIGURES

FIGURE PAGE
1 MAP OF STUDY AREA. 8
1.1 MEDIAN MOTHER-OFFSPRING DISTANCE FOR SINGLE KIDS. 12
1.2 MEDIAN MOTHER-OFFSPRING DISTANCE FOR TWIN KIDS. 12
2.1 MEAN WEIGHTS OF SINGLE AND TWIN KIDS IN RELATION 32
TO AGE.
2.2 CORRELATION BETWEEN BIRTH WEIGHT AND GROWTH 33
RATE OF SINGLE MALES.
2.3 MEAN SUCKLING DURATION FOR SINGLE KIDS. 34
2.4 MEAN SUCKLING DURATION FOR MIXED-TWIN KIDS. 35
2.5 MEAN SUCKLING DURATION FOR SINGLE AND TWIN KIDS. 35
2.6 MEAN SUCKLING FREQUENCY FOR SINGLE AND TWIN 37
KIDS.
2.7 MEAN SUCKLING FREQUENCY FOR SINGLE KIDS. 37
2.8 MEAN SUCKLING FREQUENCY FOR TWIN KIDS. 38
2.9 MEAN TOTAL TIME SPENT SUCKLING FOR SINGLE KIDS. 39

2.10 MEAN TOTAL TIME SPENT SUCKLING FOR MIXED-TWIN KIDS. 40

2.11 MEAN TOTAL TIME SPENT SUCKLING FOR SINGLE AND .40
MIXED-TWIN KIDS.




vii

FIGURE

2.12 PROPORTION OF SUCKLING EVENTS INITIATED BY
SINGLE AND TWIN KIDS.

2.13 PROPORTION OF SUCKLING EVENTS TERMINATED BY
SINGLE AND TWIN KIDS.

2.14 MEAN PERCENTAGE OF SUCKLING EVENTS THAT WERE
UNSUCCESSFUL FOR SINGLE AND TWIN KIDS IN

RELATION TO AGE.

3.1 DAILY ACTIVITY BUDGET FOR THE ADULT HERD
DURING MATING SEASON.

3.2 DAILY ACTIVITY BUDGET FOR THE ADULT HERD

DURING GESTATION SEASON.

3.3 DAILY ACTIVITY BUDGET FOR THE ADULT HERD
DURING KIDDING SEASON.
4.1 ACTIVITY BUDGET FOR MALE AND FEMALE SINGLE

KIDS IN FIRST THREE MONTHS OF LIFE.

4.2 ACTIVITY BUDGET FOR SINGLE KIDS DURING
THE MORNING FOR THREE AGE GROUPS.

4.3 ACTIVITY BUDGET FOR SINGLE KIDS DURING MID-DAY
FOR THREE AGE GROUPS.
4.4 ACTIVITY BUDGET FOR SINGLE KIDS DURING THE

AFTERNOON FOR THREE AGE GROUPS.

4.5 ACTIVITY BUDGET FOR TWIN KIDS DURING
THE MORNING FOR THREE AGE GROUPS.

PAGE

42

44

56

57

58

72

74

74

75




FIGURE

4.6

4.7

5.1

5.2

5.3

5.4

5.5

5.6

viil

ACTIVITY BUDGET FOR TWIN KIDS DURING
THE MID-DAY FOR THREE AGE GROUPS.

ACTIVITY BUDGET FOR TWIN KIDS DURING
THE AFTERNOON FOR THREE AGE GROUPS.

NUMBER OF ENCOUNTERS BETWEEN THE FIRST
NEW ENTRANT (NE 1) AND HERD MEMBERS.

NUMBER OF ENCOUNTERS BETWEEN THE SECOND
NEW ENTRANT (NE 2) AND HERD MEMBERS.

NUMBER OF ENCOUNTERS BETWEEN THE THIRD
NEW ENTRANT (NE 3) AND HERD MEMBERS.

NUMBER OF ENCOUNTERS BETWEEN THE FOURTH
NEW ENTRANT (NE 4) AND HERD MEMBERS.

NUMBER OF ENCOUNTERS BETWEEN THE FIFTH
NEW ENTRANT (NE 5) AND HERD MEMBERS.

NUMBER OF ENCOUNTERS BETWEEN THE SIXTH
NEW ENTRANT (NE 6) AND HERD MEMBERS.

PAGE

75

76

92

94

96

98

99

101




ix

LIST OF TABLES

TABLE

2.1 KID BIRTH WEIGHT AND GROWTH RATE DURING FIRST
THREE MONTHS OF LIFE.

2.2 COEFFICIENTS OF CORRELATION BETWEEN KID
BIRTH WEIGHT, KID GROWTH RATE AND MATERNAL
PRE-GESTATION WEIGHT.

2.3 MEAN PERCENTAGE OF SUCKLING EVENTS
INITIATED BY KIDS.

4.1 NUMBER OF SCANS FOR SINGLE AND TWIN KIDS.

5.1 NUMBER OF EXPLORATION AND AGONISTIC ACTIONS
BY NEW ENTRANTS AND HERD MEMBERS.

PAGE

31

33

41

70

102




LIST OF PLATES

PLATE PAGE
1 STUDY SITE ‘FRONT-FACE’ AND ‘OFFICE’ PADDOCK. 5

2 STUDY SITE ‘GRANT’S PADDOCK’. 6

3 STUDY SITE ‘TERRACE PADDOCK". 7
1.1 DOE-KID SPATIAL RELATIONSHIP OF 14

TWO WEEK OLD KIDS.

1.2 DOE-KID SPATIAL RELATIONSHIP AT 3-4 WEEKS OF AGE. 14
2.1 RECORDING KID BIRTH WEIGHT. 23
2.2 MARKING KIDS FOR IDENTIFICATION. 23
2.3 MUSTERING STUDY HERD TO THE WOOL SHED FOR 24

RECORDING WEEKLY WEIGHT GAIN OF KIDS.

2.4 KID-INITIATION OF SUCKLING. - 27
2.5 MOTHER-TERMINATION OF A SUCKLING EVENT. 27
2.6 RECOGNITION OF MOTHER AT ONE WEEK OF AGE. 43
2.7,2.8 &2.9 SUCKLING ATTEMPT BY A TWO MONTH OLD KID. 46
2.10 SYNCHRONISED SUCKLING. 50
3.1 SOCIAL SEGREGATION OF THE HERD, THREE 61

BUCKS GRAZE TOGETHER.

3.2 BUCKS REST TOGETHER. 61




PLATE

5.1

5.2

5.3

5.4

5.5

5.6

5.7

X1

INVESTIGATIVE BEHAVIOUR (LOOKING).

INVESTIGATIVE BEHAVIOUR (MUTUAL SNIFFING).

INVESTIGATIVE BEHAVIOUR (SNIFFING HINDQUARTERS).

AGONISTIC THREAT (DOMINANCE APPROACH-TYPE 1).

OVERT AGGRESSION (HEAD CLASH).

OVERT AGGRESSION (HORN HOOK).

OVERT AGGRESSION (HEAD SWIPE).

PAGE

85

85

86

87

88

89

90




