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Abstract 

Magpi e  s oc i al  behav i our was s t ud i ed at L i nton i n  the Manawa t u , 

from J une 1978 to November 1982 . Soc i a l  beha v i o ur pa t t e r ns 

�nd r e pr od uc t i on were i nv es t i ga te d , and the hypot hes i s  that 

mag pi e s  were cooper a t i ve breeders was tes t e d .  

There w e r e  two popu l a t ion phas es . N omad i c  f l oc k s  f o rmed i n  

s pr i n g  an d for age d on open , treeless  pas tu r e . The f l o c k  s ex 

r a t i o  was determi ned from m o r phome t r i c  measuremen ts , and was 

between 3 3 : 66 an d 50:50 ma l es to  fema l es . F l o c k  dens i ty 

s t ab i l i sed a t  magpi e per hec t ar e ,  and t he est i mated da i l y  

s ur v i v al rate was 0 . 9 .  Ter r i tor i a l  mag pi e s  defende d 

a l l - pu r pose areas averag i ng 5 hec tar es i n  s i z e ,  and t her e was 

no c or r e l a t ion between territory s i z e and the number of 

occupan t s . The mean adu l t  s urv i val  r a t e  was 0 . 85, and annual 

produc t i v i t y  wa s 0.96 j u ven i l es per breed i ng fema l e . 

F l ock  magpi es assoc i a ted r andoml y ,  and f l ock  member sh i p  

change d fr equen t l y .  The pr i mary ac t i v i ty o f  f l o c k  b i r d s  wa s 

forag i n g ,  wh i ch i n tens i f i e d  d u r i ng the a f t ernoons , and i n  the 

month of March . The propor t i on of f l oc k mag pi e s  for a g ing was 

pos i t i ve l y  corre l a ted wi th  t he number of b i rd s  pr esen t . 

Ter r i tor i es wer e defended by pai r s  and groups .  Non- k i n  groups 

may have formed i n  the f l oc k ,  and k i n gro ups formed when 

j uven i l e  d i s per sal  wa s delayed . Non- breeders d i d  no t he l p  at 
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t he nes t , and ma l e  par ents  made as  many v i s i t s t o  n es t l i ng s  as  

fema l es d i d . T i me of  day s trong l y  i n fl uenced the d i s t r i b u t i o n  

o f  a c t i v i t i es ,  so that for ag ing occup i e d  m o r e  t i me i n  the 

a f t e r noons . Group- te r r i tory ma g p i e s  spent l es s  t i me per ch i ng 

and more t i me de f end ing t he t er r i t ory t han pa i r- t err i tory 

b i r d s .  

The aver age nat i onal c l u tc h  s i z e was 3 . 5  e ggs . The r e  was no 

d i f f er ence i n  t he breed i ng ou tput of pa i r- t er r i t ory and 

group- t er r i tory hens , but per c a p i ta produc t i on was l ower i n  

the groups . Average i n d i v i d ual  f i tness es t i ma tes wer e 

p r e pared for each of four magp i e  l i f estyl es , and were h i ghes t 

for pa i r - t e r r i tor y  b i r d s . 

S uppl ementary food d i d  not i nh i b i t  j uven i l e  d i s persa l , and 

l ead t o  pol ygyny i n  t he former l y  pa i r - defended terr i t or i es .  

Hens rece i v ing ex tra food fl edged mor e  j uv en i l es than they had 

in t he p r ev ious spr i ng .  

I t  was argued that magp i e s  wer e not cooper a t i ve breeder s , but 

sel f i sh oppor tun i s t s  wh i ch expl o i ted  var ious soc i a l  l i f es ty l es 

i n  order to  obtain  reproduc t i ve s t a tu s .  

i i i 



ACKNO�S 

T he advi ce and hel p recei ve d f r om many peopl e d uring t he s t udy 

i s  gra t e f ul l y  ac knowl edge d . 

M es s er s  H ar r i ngton , Greator e x , Manni ng , C rowl ey , U nderwood , 

M cGovern and I r v i ne , and t he managers of t he K i l s by E s t at e  all  

gr anted perm i ss i on for t he i r  proper t i es to be freel y e n t er e d . 

J an e  H u ghes ( G r i f f i t h  U n i ver s i t y , B r i s bane ) and W i m  Ves tj ens 

( l a t e  of  C . S . I . R . O . , C an berra ) d i s cuss e d  magpi e t rap d e s i gns 

and probl ems , and N e i l  M urray ( L a Trobe U ni ver s i t y , M e l bo urne ) 

des c r i bed hi s m e t hod for s cor i ng magp i e  pl umages . 

Bob Kr eym borg hel ped wi t h  t he cons t r u c t i on of tr aps and ca ges , 

and made t he pol e-mounted  m i rror us ed t o  e xam i ne n es ts . 

D a v i d C r o c k e t t  made a va i l a bl e t he n es t  r e cord car ds col l e ct e d  

b y  m embers o f  the Orni thologi cal Soci et y  of  N ew Zeal and I nc .  

f or anal ys i s , on be hal f of t he So c i et y . 

C hr i s t i ne R eed cut an d de l i ver e d  about hal f  of the meat 

cons umed d u r i ng t he food- a dd i t i on e xperi ment , wh i l e  employed 

as  a t em porar y t e chni c i an i n  

Depar tment . 

the Bot any and Zool ogy 

Wal t Abel l and Rober t  Lam bourne of t he Mas s ey C om pu t e r  C en t r e  

i v  



taught t he a u t hor to  c om p i l e  SPSS and Gens t a t  progr amm es , and 

R ober t  Lam bo ur ne and Greg Arnol d ( Depa r tment of Mat hemat i cs 

and St a t i s t i cs )  hel ped to unravel probl ems wi t h  anal yses of 

var i ance . 

John C r a i g  ( U ni vers i t y of A uc k l and ) cr i t i ca l l y  appr a i sed 

dr af ts  of C ha p t er s  Two t o  S i x  i n cl u s i ve , and offered hel pf ul 

a d v i ce on pr esentat i on .  

N e i l  P i nder dr ew F i gur es 3 . a ,  3 . b ,  4 . j , 4 . k ,  and 4 . 1 , arrange d 

t he photocopy i ng , and as s i s t e d  i n  many ot her ways w i t h  t he 

produc t i on of the t hes i s . 

T h i s proj ect was s uper v i s ed by Prof . Bri an Spr i nge t t  who 

hel ped w i t h  s om e  of t he f i el d  wor k , an d read and c ommented on  

each of  t he chap t er dr af ts . 

Robert C arr i c k and L o u  Gur r  pr o v i de d s ol i d  enco ur agemen t ,  

s t im u l a t i ng con vers a t i on and generous hos p i tal i t y  t hroughout 

the s t ud y . The i r  i deas cha l l enged t he author an d hel pe d  to  

s ha pe t he t h es i s .  

T o  t hem , and  a l l  those l i s t e d  a bo ve , s i ncere t hanks . 

V 



CONTENTS L I ST 

ABSTRACT 

ACKNOWLE DGEMENTS 

CONTENTS 

L I ST OF TABLES 

L I ST OF F I GU RES 

L I ST OF  PLATES 

Page 

i i 

i v  

v i i 

_xi ;; 

XV 

.xvi i 

v i  



CONTENTS LIST 

CHAPTER ONE 

I n t r od uc t io n  

1 . 0 . 0  The Evo l u t iona r y  Parad igm 

1 . 0 . 1  A i m  o f  the S t u dy 

1 . 1  . 0  T axonomy of  t h e  Gy mnorh inae 

1 . 2 . 0  Hab i ta t ,  d ie t ,  preda t or s  and pathogens o f  

magp i es 

1 . 3 . 0 I n trod uc t io n  to  N e w  Zea land 

1 . 4 . 0  Magp ie  lo ngev i ty 

1 .  5 .  0 Contents 

1 . 5 . 1 Contents of  C ha p ter Two 

1 . 5 . 2  Con t e n t s  of C hap ter Three 

1 . 5 . 3  Conte n t s  of  Cha pter Four 

1 . 5 . 4  Contents  of C hap t er F i ve 

1 . 5 . 5  Conten ts o f  C ha pter S i x  

1 . 5 . 6 Con t en t s  o f  C h ap ter Seven 

CHAPT ER TWO 

D i sp er s io n  and S pac ing Mechan i sm s  i n  the L i n ton 

P opu l a t ion 

2 . 0 . 0  I ntr oduc t ion 

2 • 1 . 0 Me  th  od  s 

Page 

1 

1 

2 

3 

4 

4 

5 

6 

6 

6 

6 

7 

7 

8 

9 

9 

1 1  

v i i 



2 . 1 . 1  Study area 

2 . 1 . 2 L i ve  t rapp i ng 

2 . 1 . 3 Morphome t r i c  measureme n t s  

2 .  1 . 4 Band ing 

2 . 1 . 5 Sex an d Age c lass es 

2 . 1 . 6  Colour c l as se s  

2 . 1 . 7  E xplora tory ob se r v at ions 

2 . 1 .8  Sa mp l ing dens i ty 

2 . 1 . 9 Sta t i s t i c a l  Analy s es of morphome t r i c  

mea sureme n ts 

2 . 1  . 1 0 Ca l c u l a t ion o f  d i sper s io n  me asure 

2 . 2.0 R esu l t s  

2 .  2 .  1 Two p op ula t io n  pha s es 

2 . 2 . 2 The nomad i c  f l oc k  

2 . 2 . 3  Mag p ie terr i t or i e s  

2 . 2.4 Magpie d i sper s ion in  the s tu dy 

2 . 2 . 5  Stereotyped d i s p la y b ehav io ur 

2 . 2 . 6 S i ng i ng behav iour 

2 . 3 . 0 D i s c u ss ion 

C HA PTER THREE 

F l o c k  Cohe s io n  and Behav iour 

3 . 0 . 0 I ntroduc t ion 

3 . 1 • 0 Me th od s 

area 

Page 

1 1  

1 2  

1 2  

14 

14 

15 

15 

20 

22  

2 3  

24 

24 

2 5  

33 

v i i i  

40 

42  

44 

45 

5 1  

5 1  

53 



3 • 1 • 1 Trap p in g  and Ban d ing 

3 . 1 .  2 Sampli ng behav iour 

3 . 1 .  3 Behav io ur Pat terns 

3 . 2 . 0  R esu l t s  

3 . 2 . 1 Asso c ia t ions between ma g p ies 

3 . 2 . 2  T i me-ac t i v i ty D i s t r i b u t ions 

3 . 3 . 0  D i sc us s i o n  

CHAPTER FOU R  

Ter r i tory h is tor i e s  a n d  t i me-ac t i v i ty d i s t r i b ut ions 

4 . 0 . 0  I nt r od uc t i on 

4 • 1 • 0 Me th od s  

4 . 2 . 0  

4 . 1 . 1 Trap p ing and Band ing 

4 . 1 . 2 Samp l i ng behav i ou r  

4 . 1 . 3 Beha v io ur c la s s es 

4 . 1  . 4  Stat i s t i ca l  Ana l y s es of  T i me-Ac t iv i ty 

scores 

R esu l t s  

4 .  2 .  1 Numb er and d i s t r i b u t io n  o f  ter r i tor i e s  

4 . 2 . 2 Annua l  cyc l e  o f  ac t i v i ty 

4 . 2 . 3  I n ter-te r r i tory behav i o ural  

in tera c t ions 

4 . 2 . 4  De fen s e  by p a i r s  a n d  group s 

Page 

53 

53 

54 

56 

56 

56 

64 

70 

70 

76 

76 

76 

78 

80 

8 1  

8 1  

81 

82 

87 

i x  



4 . 2 . 5  Composition of groups 

4 . 2 . 6  Intra-territory relationships 

4 . 2 . 7 Sexual behaviour 

4 . 2 . 8  Cooperative breeding 

4 . 2 . 9  Juvenile and sub-adult di spersal 

4 . 2 . 1 0  Time-activity distributions 

4 . 3 . 0  Di scussion 

CHAPTER FIVE 

Reproduction in the Linton population 

5 . 0 . 0  Introduction 

5 .  1 • 0 Methods 

5 .  1 . 1 Searching for nests 

5 . 1 .  2 Examination of nest contents 

5 . 1 . 3 Monitoring breeding progress 

5 .  1 • 4 Annual census 

5 . 2 . 0  Results 

5 . 2 . 1  Clutch sizes 

5 . 2 . 2  Nestling and fledgling survival 

5 . 2 . 3  Reproduction in pair- and 

group-defended territories 

5 . 3 . 0  Di scussion 

Page 

87 

88 

91 

93 

94 

95 

1 16 

130 

130 

133 

133 

134 

134 

134 

134 

134 

136 

137 

141 

X 



CHAPTER SIX 

food Addition Experiment 

6 . 0 . 0  Introduction 

6 . 1  . 0  Methods 

6 .  1 • 1 Test and Control territories 

6 .  1 .  2 Description of food stations 

6 .  1 • 3 Description of supplementary 

6 .  1 .  4 Experimental regime 

6 . 1 . 5 Sex of dispersing j uveniles 

6 . 2 . 0  Results 

6 . 2 . 1  Juvenile dispersal 

food 

6.2.2 Polygyny in test territories 

6 . 2 . 3  Productivity in test and control 

territori es 

6 . 3 . 0 Discussion 

CHAPTER SEVEN 

Discussion and Summary 

1 . 0 . 0  Discussion 

7 . 1 . 0 Parameters of a magpie population in 

New Zealand 

7 . 1 . 1  Population size and density 

Page 

151 

151 

152 

152 

153 

153 

153 

155 

155 

156 

156 

159 

161 

167 

167 

167 

168 

x i  



7.1.2 Clutch size and productivity 

'{.1.3 Sut'vival 

7.1.4 Operational sex ratios 

7.2.0 Four lifestyles in a New Zealand magpie 

population 

7.2.1 Nomadism versus territoriality 

7.2.2 Monogamy versus group-territoriality 

7.3.0 The cooperative breeding hypothesis 

7.3.1 Strong inf erence 

7.3.2 Cooperative breeding 

7.3.3 Delayed juvenile dispersal 

7.4.0 Summary 

APPENDIX  

REFERENCES 

Page 

1 68 

170 

170 

170 

171 

173 

173 

174 

17 5 

175  

178 

180 

182 

x i i 



Tabl e 

2 . a 

2 . b  

2 .c 

2 . d  

2 . e 

2 . f  

2 .g 

2 . h  

3 . a  

3 . b  

3 . c 

3 . d  

3 . e  

4 . a 

4 . b  

4 .c 

4 . d  

4 . e  

4 . f  

LIST OF TABLES 

Magp i e  age c l asses . 

Morphometr ic  measurements of fl ock magpi es .  

Res ul ts o f  d iscr i mi nant  function  ana l ys is  on 
tarsus , toe and  beak l e ngth measurements of 
18 sexed mag p i es and 33  unsexed magp i es .  

Popu l at ion  parameters esti mated from flock 
recaptures , us i ng F i sher-Ford method . 

Morphometr ic  measurements of  terr i tor i a l  
ma l es a n d  fema l es .  

Morphometr ic  measurements of Age Cl ass 3 mag p i es .  

Summer census co unts of  terr i tor i a l  mag p i es .  

Summer census co unts of 12  c losel y-watched 
terr i tor i es . 

D istr i but ion  of poss i b l e-pair  s ight i ngs . 

F l ock  t ime budget sampl i ng effort .  

Ana l ys is  o f  var i a nce o n  n umber o f  flock birds 
per scan , by month  and  t ime ,  exc l udi ng September . 

Ana l ys is  of  var i ance on  transformed proportions 
of  fl ock mag p i es forag i ng ,  by month and t ime ,  
excl udi ng Se ptember . 

Regress ion a na l ys is  of  flock s i ze and forag i ng 
act i v i ty .  

Group  compos i t ion  a t  Jan uary 1980 census . 

Summary of sampl i ng effort for terr i tory t ime 
budgets i n  rea l - t ime mi n utes . 

Hypotheses . 

Ana lys i s  of  var i ance on  t ime spent forag i ng by 
month  and t ime , for terr i tory magp i es .  

Ana l ys i s  o f  var i ance o n  t i me spent perch i ng by 
month  and  t i me ,  for terr i tor i al magpi es .  

Ana l ys is  of var i a nce on  t ime spent  defend i ng 
the terr i tory , by mon th and t i me .  

Page 

16 

27  

29  

3 1  

x i i i  

36 

37 

39 

39 

57 

58 

60 

62  

63 

89 

97 

1 0 1  

103 

105  

108 



Ta ble 

4.g 

5 . a 

5 . b  

5 .c 

5 . d 

5 . e 

5 . f 

5 .g 

6 . a  

6 . b  

6 .c 

6.d 

1 

T i me budget and terr i tory size changes predicted 
by Schoener's ( 1983 ) model of energy-maximis i ng 
terr i tory holders w i th process i ng constra i n ts .  

Nestl i ng n umber counted from c l utches of known 
s i ze .  

Production  o f  j uven i l es by breedi ng female 
magpi es .  

F l edgl i ng s uccess esti mated from cl u tch  s i zes 
of 3 . 5 .  

Fema l e producti v i ty i n  pa ir- and  group-defended 
terr i tor i es . 

Product ion  per capita by adu l ts i n  pa ir- and 
group-defended terr i tor i es .  

Number of j uven i l e  magp i es fl edged i n  groups 
of var ious s i zes . 

Esti ma ted a verage i nd i v i dua l fi tness . 

Length of  stay by juven i l e  magpi es (estimated ) 
dur i ng food-add i t ion  exper iment . 

Number of  yearl i ng magp i es rema i n i ng and nests 
bu i l t  i n  test  and co ntro l terr i tor i es a t  
completion of  food-add i t ion  ex per i ment . 

Number of j uven i l es fl edged by fema l e  magp i es i n  
test  and  contro l terr i tor i es. 

Number of j uven i l es fledged per breed i ng femal e 
i n  1981 and  1982 , for test and  contro l terr i tor i es .  

APPENDIX 

Number of v is i ts a nd s i ghts i n  1 2  c losel y-watched 
magp i e  terr i tor i es , and n umber of  s ighti ngs needed 
for 90% census effici ency ( when v is i t effic i ency 
of 60% is  set ) . 

Page 

1 25 

1 38 

1 39 

140 

142  

143 

144 

149 

157 

158 

160 

162 

x i v 

180 



F igure 

2 . a  

2 . b  

2 .c 

2 . d  

3 . a  

3 . b  

4 . a  

4 . b  

4 .c 

4 . d  

4 . e 

4 . f  

4 .g 

4 . h  

4 . h  

4 . h  

LIST OF FIGURES 

Back pl umage patterns rang i ng from wh i te-backed ( A ) 
to b l ac k-backed (E ) magpi es .  

D istr i but i on  of fl ock  magp i es i n  the Li n ton  study 
area , a nd l ocat i on  of  a s hort- term terr i tory 
establ ished by fl ock  b irds. 

Approx i ma te boundar i es of th irty n umbered magp i e  
terr i tor i es i n  the L i n ton  s tudy area , wi th dates 
of firs t  observat i ons .  

S tereotyped d isp l ay behav i o ur of magp i es .  

Var i at i on  i n  fl ock  s i zes measured dur i ng six  
day-t ime per i ods for twe l ve months . 

The percentage of fl ock  magpi es performi ng each 
acti v i ty dur i ng s i x  day- t ime per i ods for twel ve 
months . 

The d istr i but i o n  o f  terr i tory defence acti vi ty 
i n  each day-t ime per i od for four seasons . 

Movements of  four mag p i es banded i n  terr i tory @� , Augus t  1978 . 

Pre-mat i ng d isp l ay by fema l e magp i es. 

Percent t i me ex pended i n  three predomi nant acti viti es 
from November to J u l y  by terr i tor i a l  magpi es .  

Ma l e  a nd fema l e  magp i e  t i me budgets i n  the breedi ng 
season .  

Seasonal  patterns of  forag i ng act i v i ty by terr i tor i a l 
magp i es ,  over s i x  day - ti me per i ods . 

Seasona l patterns o f  perch i ng act i v i ty by terr i tor i a l  
magpi es ,  over s i x  day-t ime per i ods . 

(1) Indi v i dua l  forag i ng scores . 

( 2 ) Indi v i dual  forag i ng scores cont i n ued . 

( 3 ) Indi v i dua l  forag i ng scores conti nued . 

Page 

18 

26 

34 

43  

61 

65  

84 

86 

92  

98 

99 

104 

107 

109 

110 

111  

XV 



F igure 

4 .  i 

4 .  i 

4 .  i 

4.j 

4 .k 

4 . l  

1 

( 1 )  Indi v i dua l perch i ng scores . 

( 2 )  Indi v i dual  perch i ng scores conti nued . 

( 3 )  Indi v i dual  perch i ng scores conti nued . 

D istr i but i on o f  anti -predator behav i our by 
pa ir- and group-terr i tory magpi es . 

D istr i but i on o f  soc i a l  i nteract ions of 
pa i r- and group- terr i tory magpi es .  

D istr i but ion  of p l ay behav i o ur by pa ir- and 
group- terr i tory magpi es. 

APPE NDIX 

S ight i ngs of i nd i v i dua l l y  banded fl ock magp i es 
from October 1978 to Apr i l 1 979 . 

xv i  

Page 

1 12 

1 1 3 

1 14 

1 1 7  

118 

1 1 9  

181 



P l a te 

2 . a  

2 . b  

2 .c 

2 . d  

3 . a  

4 . a  

5 . a  

6 . a 

6 . b  

LIST OF PLATES 

Terr i tory trap, conta i n i ng decoy bird . Two 
magp i es s i ng i n  response to the decoy stimul us, 
and two other magp i es exh i b i t the b i l l-down 
d isp l ay .  

Fl ock trap . 

F l edgl i ng magp i e .  

Adu l t ma l e  magp i e .  

F l ock magp i es perc h i ng, preen i ng and forag i ng. 

Ma l e  magp i e prov is i ons three nes tl i ngs . 

Pol e-mounted m i rror used to v i ew magp i e  nest 
contents . 

Feedi ng s tat i o n . 

Ma l e  magp i e  consumes ox- heart at  feed i ng stati on . 

x v i i 

Page 

13 

13  

17  

17 

67  

1 20 

1 3 5  

1 54 

1 54 




