
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. 
 



THE FEEDING ECOLOGY AND BREEDING 

:3IOLOGY OF TS:E GOLDFHJCH ( CARDUELI3 

C A.R 7'\F';'T Tc:. L ]0 

.,., r."' ---- " c 1 r(, c:: 8) j "1.· ' -rt,~ 'f;:;'LO·(' ,f N-op r;-,-;:_; _ .........,~_J..L- .u _ .1.L. _ ;:.1. ...... 1..A......, , ./<..;, __ -l. ..;.....J VL- .l .._ .. _ l.J. , 

NEW ZEAL~-:~D . 

A t hes i s pr e s ented i n p9.rtial 

fulfilment of t he r equirements fo r 

the degree of Master of Sc i ence , in 

Zoolo gy at Massey Univers ity . 

PERCY O.CAMPBELL 

1972. 



THE EUROPEAN GOLDFINCH 

(CARDUELIS CARDUELIS ,Linnaeus , 1758) 



CHAPTER 

I 

II 

C O N T E N T S 

LIST OF ILLUSTRATIONS 

LIST OF I1ARL~S 

I NTRODUCTION 

. . . . . . 
lV 

vi 

1 

1.1 Aims of the Study 1 

1. 2 The History of the J Oldfinch 2 
in New Zealand 

1. 3 Study Area 3 

FEEDING ECOLOGY 

A. Feeding Behaviou~ 

2.1 Methods an~ Results 

i) Foo d Finding 

ii) Fe edi ng Positions 

iii) Flocking 

iv) Changes i n Flock 
Behaviour 

2.2 Discuss ion 

i) Flocking 

ii) Communal Roo sting 

B. Food of the Adult Goldfinch 

2. 3 Methods 

2.4 Results 

2. 5 Discussion 

i) Sample Size 

7 

7 

7 

7 

9 

9 

12 

19 

20 

20 

22 

33 

33 

ii) Seasonal Changes in Diet 33 

i ii) Animal Material 

iv) Preferred Foods 

34 

36 

l. 



CHAPTER 

III 

IV 

Pa5e 

v) Sex Differences in Diet 37 

v i) Quantity of Food Eaten 39 

vii) Change s in Body- Weight 40 

viii) Comparison ~ith other 
Goldfinch ?cod ~abit 
Studies ~2 

C. Food of the ~estli~g Goldfi~ch 

2.6 Methods 

2. 7 Results 

2. 8 Discussion 

i) Comparison wit~ Adult 
Diet 

i i) The Proportion of Plant 
and Animal Matt e r in the 
Food of Nestlings 

CROP DAMAGE REPORTS 

A. Dama&ce to Strawb erry Crans 

3. 1 Methods 

3. 2 Results 

3.3 Discussion 

B. Damap;,2 to Fruit Buds on Pear Trees 

3.4 Methods 

3.5 Results 

3.6 Discussion 

BREEDING BIOLOGY 

4.1 Methods 

4 . 2 Results and Discussion 

i) Breeding Season 

ii) Sexual Dimorphism 

iii) Pair Formation 

44 

45 

48 

61 

6 1 

65 

67 

67 

68 

69 

78 

79 

79 

80 

80 

82 

82 

82 

82 

81+ 

84 

ii .. 



CHAP·I'ER 

iv) Territory 

v) Nesting 

v i) Egg Laying 

vii) Clutch Si ze 

viii) Incubation 

i x ) Nest ling Period 

x ) Nest Defence 

xi) Fledging 

xii) Number of Broods 

xi ii) Nesting Success 

xiv) Causes of Failure 

V SUBSPECIFIC STATUS OF THE GOLDFINCH 

I N NEW ZEALAND 

5 .1 Me t hods 

5 . 2 Result s and Discussion 

SUMMARY 

ACKNOWLEDGEMENTS 

REFERENCES-

APPENDICES 

Page 

85 

88 

96 

98 

104 

1 07 

11 5 

11 6 

11 8 

119 

1 23 

1 30 

1 30 

1 30 

133 

1 38 

139 

145 

iii. 



FIGURE 

Frontisp iece 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

LIST OF ILLUSTRATIONS 

The European Goldfinch . 

Map of Study Area , Havelock 4 
North . 

Trees us ed for roosting at 
nigh t (central roost) . 6 

Flock of goldfinches disturbed 
whi l e feeding on an orchard 
fl oor . 8 

Flo ck of goldfinches feeding 
at a large uncultivated weed 
patch . 8 

Goldfinches fe eding from 
c linging positions . 10 

The st~~ach contents of adult 
goldfinches . 26 

Comparisons between the average 
c r op contents of male and f emale 
goldfinches at diff erent times 29 
of the year . 

The average crop content we i ght 
of roost i ng goldfinches at 
Hav elock North . 31 

Changes i n the mean body- weight 
of C. carduelis throughout the year 
(crop and stomach content we i ghts 
s ub t racted) . 32 

Syringe (1 c. c J and p l as tic tub ing 
(2 mm d i ameter) . 47 

The gullet contents o f nestling 
goldf i n c hes t hroughout the 1970-71 
breedi ng season . 55 

The p erc en tage volume of animal 
food in t he Gold finch nestling 
diet, block A, 1970-71 breeding 
season . 56 

The perc entage volume of animal 
food i n t he Goldf i nch ne s t ling 
diet , block B , 1970-71 bre eding 
seas on . 56 

i v . 



FIGURE 

14 

15 

1 6 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Weight gain of nestling gold­
finch es . Results from the whole 
of the 1970-71 breeding season . 57 

Weight gain of nestling gold-
finches over early , mid and late 
p eriods of the 1970-71 breeding 
season (block A anj 3 weights 
together) . 57 

Ga ll s of the willow l eaf sawfly 
Pontania proxima . 64 

Exposed gall showing l arva of 
Pontania proxima . 64 

Strawb erry seed showing s t y l e 
and plac en~al attachment . 70 

Weeds growing through nylon 
n e tting coveri ng strawberry 
plant s . 76 

Seasonal variation in gona d 
measur ements of th e Goldfinch , 
Havelock North . 83 

The i nterrelationship of nesting 
activity and temperature . 92 

Goldfinch neBts showing individual 
variation in a ppearance . 97 

Chan ge i n nest appearance during 
it s occupancy . 97 

Mean clutch size and range 
throughout the br eeding season . 102 

Weight gain of Goldfinch nestling, 
1970-71 breeding season. 108 

Adult Goldfinch feeding nestlings. 112 

Nest sanitation in t he Goldfinch 
as indicated by appearance of 
faeces at the nest rim . 114 

Predated Goldfinch nest showing 
egg remains. 

Dead Goldfinch nestling showing 
predation marks made by a Magpie . 

125 

125 

v. 



TABLE 

1 

2 

3 

4 .-

5 

6 

7 

8 

9, 

10 

11 

12 

14 

15 

LIST OE' TABLES 

Percentage frequency occurrence 
o f foods in th e Goldfinch di et , 
Havel ock North . Stomach anal ysis . 

Percentage composition by volume 
of food s in th e Go l dfinch di e t , 
Havelock North . Stomach anal ys i s . 

Percentage frequ ency of f oods seen 
to b e t ake:::1. in t he f i eld by gold­
finc hes in the Hav e lock North study 
area . 

Monthly mean body- weights of adult 

23 

24 

27 

goldfinches . 30 

Perc ent~ge frequency occurrence of 
foo ds in the di e t of nestling 
go ldfinches , block A, Have lock North . 49 

Perc entage composition by volume of 
foo ds i n tbe diet of nestling gold-
finches, block A, Hav e lock North. 50 

Percentage fr equency occurrence of 
foo ds i n the diet of nestling gold-
finches , b l ock B, Havelock North . 51 

Perc entage c omposition. by volume of 
food s in the diet of nestling gold-
finches , block B, Havelock North . 52 

Percentage composition by v olume of 
food s in the d i e t o f nestling gold­
finches for early, mid and late 
broods . 53 

Comparison of gullet contents of 
nestlings ob served in the field and 
then analysed in the laboratory. 54 

Results of Experiment No.2 
investi gating nestling diet selection. 59 

Results of Experiment No.3 
investigating nestling diet selection. 60 

Stomach analysis results for birds 
shot on strawberry crops between the 
period 20/10/69 and 25/11/69. 71 

Time of day birds shot on crop. 73 

Percentage frequency occurrence of foods 
in t he di et of go ldfinches shot during 
Octob er and November ,1 969 . 74 

vi. 



TABLE 

16 

17 

Percentage frequency of f oods seen 
t o be taken in the field by gold­
f i nches during October and November , 
1969 . 

Monetary lo ss for the p e r iod 
1 7/ 10/ 69 until 5/ 11 / 69 . 

18 Crop and stomach contents of g old­
f i nches shot in a Havelock North 
orchard . 

19 

20 

21 

22 

23 

24 

25 

26 

Site and heiGht of Goldfinch nests 
f ound during 1969- 70 and 1970- 71 , 
Havelock North . 

Site and height of Go ldfinch nests . 
( From O. S . N. Z.nest record cards , 
1 948-1969) . 

Rec orded breeding dates for the New 
Zea l and Go l dfinch . (From O. S . N. Z. 
nest record cards) . 

Ma j or nest materials . (Results from 
1 51 nests arranged in descending 
order of i mportance f o r each stage) . 

Clutch s i ze for the Have lock North 
s:t:;udy area , 19'?0- 71 breeding s eason . 

Clutch s i za for other New Zealand 
a r eas . ( Resul ts from O. S . N. Z. nest 
r ecord c ards) . 

Nestling we i ght in r elat i on t o brood 
s i ze . (Resul ts from whole of 1970-71 
breedi ng season) . 

Tota l n es t production f or the 1970-71 
breeding se a s on . 

75 

77 

80 

89 

90 

93 

95 

99 

1 00 

110 

1 20 

27 Relation s h ip betwe en n esting s ucce s s and 
time of laying . 120 

28 Fledging success for all eggs laid. 120 

2~ Fledging success in which a full 
clutch was laid. 122 

30 The number of nestling s which fledged 
in all broods of goldfinche s including 
total brood failures. 122 

31 Caus es of nest failure during egg-
laying and incubation. 126 

vi i . 



TABLE 

32 

33 

34 

Causes of nest failure during the 
nestling period . 

Bill len6 th of the Goldfi~ch . 

Wing measurements of the Goldfinch . 

v ii1 

128 

1 32 

132 



CHAPTER I 

I NTRODUCTION 

1.1 AIMS OF THE STUDY 

During the pas t ten years increas ing attention has 

b een drawn to damage caused to soft fruits by the 

European Goldfinch , Carduelis carduelis Linnaeus,17 58 , 

• (Dawson 1967 , Dawson and Bull 1970, Long 1 970 ). Th e 

present study was undertaken in a n endeavour to find out 

mo re about the food habits of thi s bird in the district 

wh ere many of the reports of this damage originated . 

The aims of t h i s study were to examine 1) the 

f eedi ng ecolo gy of the adult Goldfinch ; 2) t he d i et of 

t he ne s tlings ; 3 ) the extent of crop damage caused by the 

Goldfinch . Because investigation of ne stl i ng di e t 

involved numerous visits to n es t s , aspects of breeding 

biology were invest i gated. Al s o large numbers of go ld­

finches were measured during the study and it seemed 

appropr i ate to compare data with r ecent work investi­

g a ting th e subspec i fi c statu s of the Goldf inch in New 

Zealand ( Ni ethammer,1971). 

A number of small e r points we r e of int erest. Newton 

(1967a) states that in all the carduelines which feed 

animal and vegetable matt er to their young, the 

proportion of invertebrates giv en declines with 

increasing age of the young. After about the tenth day 

the young often receive s e eds only. This was examined . 

•Nomenclature for New Zealand birds follows that laid 
down in the Annotated Checklist of the Birds of New 
Zealand (Kinsky , 1970) . Other bird species are as pre­
scribed in the Handb ook of British Birds (Witherby et 
ai, 19~3) or in the specific reference works quoted~-

1 • 



It became apparent during the 1969-1 970 breeding 

s·eason that because of differences in surroundi ng 

vegetation certa in breeding areas bad l arger amounts of 

animal protein avai l able to the young . Two breeding 

blocks were chosen, one being surrounded by a p l ent i fu l 

supply of animal protein and the other, by comparison , 

with v ery littl e . An inves tigation was carri ed out t o 

see firstly; whether there was any s i gnif i cant difference 

in the percentage of animal protein f ed to the nestlings 

in the two blocks and if so did t his difference affect 

growth rates ; secondly , if there was a significant 

difference in growth rates of nestlings from diff erent 

brood sizes ; and thirdly , i f there was any significant 

difference in the d i et and growth rates of broods reared 

at different times of the breeding season . 

1. 2 THE HISTORY OF THE GOLDFINCH IN NEW ZEALAND 

Thomson (1 922 ) records that the Goldfinch was first 

introduced into New Zealand by the Nelson Acclimatization 

Society when ten were first imported to Nelson and 

liberated in 1862 . The origin of this stock is unknown 

but presumably t he birds came from Great Britain and 

would therefore belong to the British race Carduelis 

c arduelis britannica . However , doubt was cast on this 

conclusion by Moncreiff (19 31) who suggested that since 

the Germans were in the forefront of bird exporters at 

the time , the birds introduced into New Zealand were more 

likely to belong to the continental race C.c.carduelis. 

In a recent article by Niethammer (1971) be uses 

wing and tail measurements to prove that the New Zealand 

Goldfinch stems from British stock. However birds 

introduced to n ew areas may undergo morphological changes 

2. 



which subsequently distinguish them from their ancestral 

race. This is so for the North American House Sparrow, 

Pass e r domesticus (Johnston and Selander ,1 964) . In an 

att empt to verify the origin of the Goldfinch, and to 

invest i gate any subsequ ent morpholo gical change, bill 

and wing measurements were recorded. 

During the 20 years following 1862, the sp e cies was 

liberated in several other places and in the last 100 

years it seems to have adapted well to the New Zealand 

conditions . Oliver (1955) lists it as being found 

throu5hout the North and South Islands, Throe Kings, 

Mokohinau, Littl8 Barri er, Kapiti, Stewart and Antipodes 

Isla nds and Kinsky (1970 ), in ' The Annotated Checklist 

of the Birds of New Zealand ', mentions its self­

introduction to some of the outlying islands , i nc luding 

Chathams , Ke r made cs , Snares and Campbel l Islands. The 

bird distribution mapping scheme carried out by the 

Ornithological Soc i ety of New Zealand ( Bull,1 970 ) 

indicates that the Goldfinch may be more numerous in the 

northern areas but this is yet to be confirmed. 

The Greenfinch Carduelis chloris and the Redpoll 

Acanthis flammea are the closest relatives to the 

Goldfinch in New Zealand and with the Chaffinch 

Fringilla coelebs, inhabit similar areas to the Goldfinch . 

Differences in size and shape of . bills with associated 

differences in food preferences, enables all four 

species to coexist. 

1.3 STUDY AREA 

The study area comprised approximately 417 hectares, 

about one-third of which was orchards and the remainder 

3. 
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market gardens, sheep and cattle pasture and housing 

blocks (Fig .1 ). The area lay on the north-east boundary 

of the town of Havelock North . 

Two orchards were cho sen as s tudy areas during the 

breeding season ; Block A, which was the Department of 

Scientific and Industri a l Research orchard, approximately 

10 .5 hectares in area and bordered on its western side by 

a l arge number of deciduous trees growing on the banks of 

the Karamu stream. Block B compris e d 15 h ectares 6f 

fruit trees and was bordered by other orchards and open 

pasture land. Both orchards were within the main study 

area (s ee Fig .1 ) . As already stated , because of 

differences in surrounding vege tation it became apparent 

during the 1969-1970 breeding season that the f ood supply 

t o the nestlings in these two orchards would b e different 

in the amount of animal material a vailable t o them and 

thi s i s why these two orchards were chosen . 

Many of the go ldfinches in the study area utilised a 

long plantation of trees ( Eucalyptus sp . ) for r oosting at 

night ( Fi g . 2) . Thi s was s ituated in a fairly central 

po s ition in the main study area . Weed patche s were 

p~evalent, mostly associated with orchards and market 

gardens . 
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FIGURE 2 . Tre es used f or roostins at night . 
(central roost) 






