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ABSTRACT

The ecology of the house sparrow Passer domesticus (L.) was
studied in Townsville in order to examine behavioural, population
and morphological changes in temperate bird species adapting to
tropical climates. A study of geographic variation in Australian
house sparrows was also conducted.

House sparrows in Townsville used communal roosts for the full
period of study. rather than deserting them in autumn and winter.
Roogts in Townsville contained smaller numbers of birds than those
in temperate areas, Birds left the roost at sunrise and flew to
feeding areas for the day, returning just before sunset. The ' times
of departure and return varied seasonally. ‘

" The proportion of juvenile ("snco") birds in the population was
similar to that in temperate locations in May and decreased over the
year because of mortality, dispersal and ossification of the skull.
The sex ratio did not differ from parity over the study period,
though males always made up 50 to 60 per cent of the population.
The population under study -decreased in size by two—-thirds from’
March to October. ‘ '

‘The diet of house sparrows in Townsville included animal food
for a 1longer period o¢f the year than it does in temperate areas
because of the 1longer availability of insects. Insects were -

captured by active searching of leaves, Dby flycatching and by
collection from cobwebs. o

Testicular recrudescence occurred frocm March to May and
nest-sites were established and nests built at this time. In June,
regression of the testes occurred as temperatures reached their
minimum - levels. Reproductive activity commenced again in July and
the breeding season began in September, - Because of the timing of
the project, insufficient breeding data could be obtained to allow
breeding parameters to be calculated for Townsville populations..
‘Temperate Australian populations breed from October to January;
their average clutch—-size is 4, of which 3 survive to ﬁledgling
stage. ' ‘

Relative to that in house sparrows of temperate localities,
seasonal variation in body weight in Australian house sparrows was
reduced, as was seasonal variation in bill length.

Significant geographic variation was found in body weight, male
wing length and male tail length. Intrapopulation variability was -
similar to that in European and North American populations.
Interpopulation variability in Australia was similar to that found
in North America, though it was less than that found in England.
Sexual dimorphism in size increased from south to noxth in the
samples collected. There was no geographic variation in variance of
bill length.

ii




STATEMENT OF SOURCES

' I declare that this thesis is my own work and has not been submitted

in any form for another degree or diploma at any university or other

- institute of -tertiary - education, - 'Information dexrived - from the

. published ox unpublished work of others has been acknowledged in the

text and a list of references is given.,

G.K. Jones
November 1982

iii

-}



STATEMENT OF ACCESS

I, the undérsigned, the author of this thesis, understand that the
James Cook University oleorth Qgegnslaﬁd will make it‘availab1e fo; _
use within ‘the University Library and, by microfilm or other
photographic. means, allow access to users in other approved
.libraries; All useis cohsultingvthis tﬁesis .will ber réquired‘ to
sign the following statement:
"In consulting this thesis I agree not to copy or
- closely paraphrase it in whole or in any part
without the written consent of the author; and to

make proper acknowledgement for any assistance
which I have obtained from it."

Beyond this, I do not wish to place any restrictions on access to

‘this thesis.

G.K. Jones
November 1982,

iv




ACKNOWLEDGEMENTS

For assistance during the year, I would like to thank my supervisors’

Dr.

Rhondda Jones and Dr. Richard Pearson.

Special thanks are also due to:

The North Australia Research Unit for funds that made part of this
project possible'

Keith Saalfeld, Louise Boscacci, Mike Dennison, Stephen Garnett

-Brian King, Matt Cockburn, Linda Davis, ¥Yvette Burteaux and Tracy

Churchill for their early gstarts and - assistance with
mist-netting;

Mike Dennison for stimulating discussions in the early part of
the year;

David Purchase of the  Australian ‘Bird-Banding = ‘Scheme ' for

~assistance during my stays in Canberra, and for permission to use

house sparrow banding data collected by the Scheme;

Dr. Charles Jenkin for permission . to use. his house  sparrow

banding data;
Peter Dean of Flinders University for house sparrow specimens
from Adelaide;

R.A.0.U., Atlas of Australian Birds and Nest Record Scheme for
details of the distribution of the house sparrow in Australia and

for breeding records;

Members of the academic and technical staff of Biolegical
Sciences who assisted my research during the year;

Sue for her long distance encouragement'

My parents for thelr flnan01al and moral support throughout my
time at James Cook - without you I could never have made it; '

My fellow honours students, especially thpse 1nvaab. 158, who
helped to make this a year I will_never forget;




TABLE OF CONTENTS

FRONTISPIECE
Passer domesticus (L.) male-and female

ABSTRACT

STATEMENT OF SOURCES

STATEMENT OF ACCESS

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

i

3.

INTRODUCTION -

1.1 Adaptation and geographic variation
1.2 Introduced birds

1.3 Aims of present ‘sfudy

THE STUDY AREAS

'2.1 The Australian climatg

2.2 Townsville

. 2.3 Other Australian localities

THE HOUSE SPARRCW

3.1 Description

3.2 Origins and-disttibution

3.3 Introduction?and‘spread in‘Austraiia
3.4 Methods of spread

POPULATION STUDIES

vi

ii
iii

iv

vi

10

12
18

21




4.1 Introduction
4,2 Methods
4.2.17 General methods
4.2,2 Age determination
4.3 Results
.4.3.i Communal. Roosts
(a) ﬁumber of birds and period of use
(b) Sex ratio
'(c)JWakihg behaviour
V(d)vRoosting behaviour
(e) Directions of flight
:4.3.2 Ac£i§i£§ pafterﬁs
4;3;3“Feeding
4.3.4 Reproduction
(a) Reproductive status
(b) Aﬁténdancé at nests
(c) Communal‘displafé
(d) Soliciting and mating
 (¢) B:eeding |
4.3.5 Predators
4.4 Discussion

4.4.1 Communal rooéts and pbpulationv
dynamics : A

4.4.2 Reproduction
4.4.3 Activity patterns
5.  MORPHOLOGICAL STUDIES

5.1 Introduction

vii

25

26

28

29

33

33
37

39

39

a2

43
45
46

46

47

47

49

55

57

60




5.2 Methods
5.2.1 Seasonal variation

5.2.2 Geographic variation

- 5.3 Results

5.3.1 Seasonal variation

(a) Body weight
{b) Wing length
(c) Tail length

~ (d) Bill length
ké}vTAISQs.leﬁgfﬁ
(f£) Plumage

' 5.3.2 Geographicléatiaﬁion

* (a) Varidtion in character means
(b) Intrapopulation variability
(c) Correlations and regressions
(d) Sexual dimorphism

5.3.3 Correlations with climatic variabies

(a) Seasonal correlations

‘(b) Geographic éér:él#tiqﬁs

: (c)‘Seﬁual dimo:éhigmlf

5.4 Discussion |
5.4.1 Seasonal variation

: (a)'Bodyfweight
(b) Feather variableg’
{(c) Bill length

5.4.2 Geographic variation

viii

62

63

64
66

66

66

66

71

a3

73

81

85

92

92

92

‘o6

102

103




e

6. GENERAL DISCUSSION
BIBLIOGRAPHY

APPENDIX

(a) Scientific names of species listed in Table 1.1
(b) The sparrcws and their near relatives

(c) The genus Passer

113

116

123

124
125




.

FHERREOONO S WD

. . .

.

MU aaaoana

o
[
o

F-‘ TTIT L nTIIIITITE

LIST OF FIGURES

Fiqure . Description

Climatic zones of Australia
Climatic data for Townsville

World distribution. of the house sparrow
Distribution of the house sparrow in Australia
Spread of the house sparrow in Queensland

The communal roost on Charters. Towers Road
‘Locations of four communal roosts used in 1982
Number of birds using communal roost

Arrival and departure times of house

sparrows using the roost

Flight paths of leaving and returning birds
Seasonal variation in size of flocks leaving
roost ‘ o
Seasonal variation in size of flocks returning
to roost

Directions of flight of birds leaving and
returning to the roost

Daily activity patterns in August and September
Seasonal variation in reproductive status
Seasonal occurrences of communal displays
House sparrow breeding records for southern
Australia. : '

Comparison of population changes over year in
Townsville with temperate 1oca11ty

Seasonal varlatlon in body weight

‘Seasonal variation in wing length -

Seasonal variation in tail length o v
Seasonal variation in bill length = .
Seasonal variation in tarsus length

Winter plumage of the male house sparrow- crown
Winter plumage of the male house sparrow - breast

Spring plumage of the male house sparrow - breast

‘Geographic¢ variation in body weight

Geographic variation in wing length

' Geographic variation in tail length

Geographic variation in bill length

Geographic variation in tarsus length
Correlations and regressions of mean
measurements of male and female house sparrows
Plot of wing length versus tail length for male
house sparrows

i3
20
22

27
31

34

. 36

38
40
41
44
46
48
53

65

€7

68
69
70
72
72
72

76

77

78

79
80

84

87




5.16 Plot of wing length versus tail length for female

house sparrows . 88
5.17 Geographic- variation in sexual dimorphism 91
5.18 Comparison of seasonal variation of body weight 97
5.19 Comparison of seasonal variation of wing length 99
5.20 Comparison of seasonal variation of tail length 101
5.21 Change in coefficient of variation of measured

characters with time since arrival 108

xi




F—

Table

5.12

LIST OF TABLES

Description

Bird species introduced to Australia
Numbers of birds introduced to various regions

Climatic averages for sample localitieg in
Australia -

Summary of house sparrows caught and number
using roost

Sex ratio and proportlon of flrst—year blrds
at roost

Analysis of variance of size characters in house
sparrows from Cairns, Townsville, Rockhampton

and Adelaide

Intrapopulation and 1nterpopulatlon varlablllty
in size in house sparrows

Homogeneity of variance in size in house sparrows
Correlations of size characters in house sparrows
from all localities

Test for homogeneity of corxelatlon coefficients
between localities .
Interpopulation correlations of size characters
in house Sparrows :

Sexual dimorphism in size of linear measures

and weight of house sparrows

Relative influences of linear variables in
discriminating between males and females at

dlfferent localities ,
‘Correlations between body welght and monthly

climatic data

Correlation coefficients of 11near variables,
weight ‘and Mahalonobisg dlstance measure w1th
climatic variables

Predicted body weight for various localltles,,
compared with actual welght obtalned from

‘banding schedules

House sparrow body weights at various latltudes 1n

" Australia, North America and Europe

Intrapopulation variability in size in house
sparrows from North America and England

xii

11

30

3z

74

ag
82

83
82
86

89
90
93

94

95
105

107-




CHAPTER ONE

'INTRODUCTION

1.1 Adaptation and geographic variation

The wide distribution of birds from the poles to' the tropics

presupposes - physiological = and other adaptations for surviving.and

reproducing in extreme as wéilias'mbdeiafé éliﬁaﬁes{ The Class Aves

originated in the tropics (Darlington, 1957), and dispersal into the

- polar regions with their great seasonal fluctuations in temperature,

- photoperiod, - food  resources -and . other factors must have required.

progressive evolutionary adaptations (Kendeigh and Blem, 1974).

Bécause climate varies geographically, adaptation of a species to

local conditions over its range results in geographic variation of
the species (Mayr, 1963).

Modifications of birds and other homeotherms in response to

' geographical and seasonal changes in climate occur in physiology,

béhaviour and.ﬁoiphology. Consiaeiabiefafteﬁtion‘has been paid over

the years to climatic trends in some of these characters and

attempts have been made to relate them to environmental parameters.

However,. problems. arise  when .geographic .variation is studied in -

1established species ~ here, ‘only the end result of adaptation may be

seen., In order to study the mechanisms of evolutionary change, case
histories of adaptation and differentiation are required; these
have been provided by the introduction, in the period 1850 to 1870,

of numerous mammalian and avian species.

/A



Page 2

1.2 Introduced bixds

Bird species have been introduced by man to a variety of new

environments in different parts of the world, the reasons for their

introduction being varied and often difficult to determine. Long

(1981) 1lists the following as zreasons for bird introductions:

aesthetics; fodd,hunting and sport; pest control; -aviculture and

 escapees; and accidental introduction. Accidental transport is a

major contributor to the introduction and spread of Ssome speéies,

and occurs by birds accompanying ships, travelling. ih‘railway:

carriages, etc. - The house sparrow - appears: to  have ' spread into

northern South Australia (Alexander, 1958) and reached New Guinea

(Ashford, 1978) in this way. Table 1.1 lists a selection of birds

introduced to Australia, the manner in which they were introduced
and the reascons fcr their introduction.

A total of 71 bird specieé have been released in Australia
since European settlement; of these 25 species are now definitely
established. The numbers of‘bird:species introduced to seven areas
of the world are shown in Table 1.2,

| The introduction of b:u:ds to grgag‘ j" ‘th:;e__l ‘f:be:( do. not  occur
'naturally has caused problems.in_many‘areas of the world; exotic
species compete with native species for food and haﬁitat, introduce

diseases and parasites, and many cause damage to agricultural crops

" (Long, 1981)., However, the introduction of birds presents the

opportunity -to observe the evolutionary processes of adaptation and

differentiation in action. These "experiments in nature" (Grinnell,
1919) are of great impqrtance to evolutionists since both the time

frame and the parent stocks are well documented.
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Table 1.1: Bird species. introduced to Australia
: (adapted from Long, 1981)

Species Date introduced Manner introduced Reason
1. Ostrich 1869 deliberate feather
o , _ industry
2. Mute swan 1886,1897-19127 semi-feral ornamental
: escapee
3. Mallard 18605-1912 deliberate? ?
4, Cattle egret *1933(W.A.) deliberate insect
’ ‘ ' control
1940s natural colonisation -
5. California 1930 deliberate game
quail o :
6. Common pheasant. -1910,1928,1950 deliberate I 2
7. Feral pigeon after 1788 feral domestic
8. Spotted 1870,1872,1874, deliberate aesthetic?
turtledove 1881,1898,1912 ‘ _ _ S
‘9, Laughing 1898 deliberate aesthetic
turtledove .
-10. Skylark - - 1854-1881 - deliberate "aesthetic?
11. Red-whiskered 1880 deliberate cage-birds
bulbul and escapees
12, Red-vented 1917 ? ?
bulbul _
13, Blackbird 1860-1882 deliberate 7
14. Song thrush 1859-1880 deliberate ?
15. European 1863-1879 deliberate ’ ?
goldfinch '
16. European 1863,1872 deliberate ?
greenfinch .
17. House sparrow 1863-1872 - deliberate aesthetic
18. Tree sparrow 1863-1881 deliberate ?
-+ 19, Nutmeg mannikin about. 1930 . escapee’ | cage-birds
{Spice finch) - ‘ e
20. White-winged about 1931 deliberate ?
whydah : R -
21, Common starling 1857,1863-1881 deliberate ?
22, Indian myna 1862-1872 deliberate insect
' : v o v control
. 23. House crow - *1926 on - ship~borne - - - -

-"** indicates introduction unsuccessful

Scientific names of species listed in this table may be found in

the Appendix.
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Table 1.2: Numbers of birds introduced to various regions
(from Long, 1981)

Region ~ No. introduced . Definitely Possibly
species established established

New Zealand 126 32 2
Hawaiian Islands 159 43 | 25
Australia | 71 25 2
North America 98 25 12
EQrope V‘ '!vvv 42 » | 12 } v 6

: Sduth ‘Ame-ri‘c:a' : 15 ‘ S Y E - 1

africa-Arabia 19 _ 8 6
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1.3 Aims of present study

Because of its status as an agricultural pest, its wide
latitudinal distribution, the speed at which it has spread through
varioué continents and the ease at which lagge numbeis of specimens
may be collected, the house sparrow has beéome a major subject in -
the study of evoluﬁionary processes. However, little work has been
done on the sbecies with regard +to its dispersal into, and
adaptation to, tropical environments.

The aims of this study were therefore to trace the spread of.
thé Housév épéfrﬁw“iﬁté‘ ﬁhé‘tfoéicéi fegioﬁs‘of‘Aﬁétfaiia; aﬁd.tﬁ
investigate ifs adaptation to life in a tropical environment. This
was 'acéomplished by 'undeffakihg a pdpulaﬁion.étﬁdy'and a stu&y of
‘seasonal and geographic variation in morphometric variables,

Chafacteristics of Australian tropical and temperate climates
are described in Chapter Two. In Chapter Three, the house sparrow,
its relationship with man and the history of its introduction to
various partslof'the‘world are described in order to provide a basis
for the following populatioﬁ‘and morphological studies, Since the
aimsgs of 'thisv study' were to elucidégé;pébayioural; populatibn and
 @orphométric.§h§n§és in trépicéi‘ sé§:?§wé,:.oﬁl§ those features
showing distinét ~changes and other features not showing expected
changes are discussed. At all times the attempt has béen made to
:compare data - from ‘Townsville ’with5:d$ta” froﬁ tempetatévareaS‘of‘

Australia and other continents, where these were available.




CHAPTER TWO

THE STUDY AREAS

2.1 The Australian Climate

Auétralia lies between latitude 10°41'S (Cape York) and 43°39'S
(South Cape, Tasménia),,a position which ensures é sub¥tro§ica1 to
‘cbidl fembérété.vcliﬁaﬁe‘ (keéét; .issé);,“ciimatic conditions in
Australia are predominantly gontinental but the insular nature of
‘the land mass is significant in produciné éome modification .of‘ thé
‘continental - pattern. The  island continent of Australia is
relatively dr& with 50 per cent of the area having a median rainfall
of 1less than 300 millimetres per year and BO per cent less than 600
‘millimetres. Extreme minimum temperatures are not as léw as those
recorded in other continents ,becaﬁse'of the absence of extensive
mountain masses and because of the expanse of ocean to the south.
However, extreme maxima are cqﬁpagaﬁiﬁélynhigh( reaching 50°C over
bthe iﬁlénd, ‘mainiy dﬁe ‘tﬁ ‘fhé éréét: eésﬁ-Qésﬁf.éxtent of the
‘continent  ‘in - the vicinity of tﬁe_'qupic of Capricorn (Cameron,
1982). |

5The rainfall pattern  in Australia is- strongly seasonal in’

‘character with a winter rainfall regime in the south and a summer -

regime in the north. The main features ~of the seasonal rainfall
are:
(a) marked wet summer and dry winter of northern Australia;

(b) wet summer and relatively dry winter of south-eastern
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Queensland and north-eastern New South Wales;

(c) uniform rainfall in south-eastern Australia - much of New

South Wales, parts of eastern Victoria and in. southern

Tasmania;
(d) ma:kedeet winter and dry summer of south—west Western
Australia and (to a lesser extent) of much of the
remainder of southern Australia.
(e) arid area comprising about half of the continent extending
from the north-west coast of Western Australia acroés‘the
':iﬁterior”and reaching the south coast at the héaa- of the
Great Australian Bight.
lThis pattern dominates over other climatic elements and as a
. result seven climatic  zones are recognized in Australia;

characteristics of these zones are shown in Pigure 2.1.

2.2 Townsville

The Townsville region is part of a dry corridor extending to
the coast from the inland, though its climate is warm and sub-humid
" (Christian et al, 11953). "I'Ahe' a.vér.a'g‘é:‘ annual raiirifé.li of Townsville
is 1204 ﬁilliﬁetres, of which_eb.per'cent‘falls between November and
April (Figure 2.2). .As a result}'ﬁhere are two distinct seasons - a
hot, wet summer and a warm, dry winter. ,Rginfall varies
‘siénifiéaﬁ£l§ fioﬁ ?ea# £§ ?eﬁi iﬁ ité.dﬁrégi§n-‘aﬁd.iiﬁteﬁsitf; #s
inéiééted by ﬁhé‘figﬁfeé‘fo:‘fhé period‘Jénﬁérf fo $ep£eﬁ$ei, 1982A‘
(Data from the Bureau of Meteorology, Garbutt weather station)‘
From January to March, 1982 (Figure 2.2) 458.6 millimetres of rain

fell in Townsville, compared with an average of 873 millimetres for



Figure 2.1: The Climatic zones of Australia

(from Cameron, 1982)
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Figure 2.2: Climatic data for Townsville

; ' ' (Bureau of Meteorology, 1975)
KEY

Histogram: Mean monthly rainfall

OO Mean monthly maximum temperature
(indicating 14 and 86 percentile
values) '

Oo—a° Mean monthly minimum temperature

o . (indicating 14 and 86 percentile

values)

overlay: = Monthly weather data for January

to September, 1982 (data from
Bureau of Meteorology,
Garbutt weather station)

O =0 ~ Number of rainy days
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the three month period. 1In April almost twice the avérage amount of
rain fell, while the period from May to Séptember was slightly drier
than averagé.

Humidity varies 1little throughout the vyear in Townsville,
ranging from 47% to 71% over this time. Mean daily maximum
temperatures vary from 24.9°C in July to 31.3°C in January, while
ﬁean daily minimum temperatures fall between 13.1°C (July) and
23.8°C (Januaiy)} There is considerablé yearly variation in minimum

winter temperatures; however, summer temperatures and mean maximum

‘wihter temperatures vary little from year to year. In 1982, summer

temperatures -were warmer .than average, while winter temperatures

were lower; the mean daily minimum temperature in June. was_ lower

~than the 14 percentile level.

In Townsville, the difference between the longest and shortest

days of the year is 2.4 hours.

2.3 Other Australian localities

Climatic data for six Australian_lqca;itieé ftém which-déta on
house sparows were ‘collectédf'a£eic5§paféd in Table 2.1. caiins,
Townsville and Rockhampton arxe in thé ﬁropical zone (Figure z.i),
characterised by hot, wet summers and warm, dry winters, Canberra,
Syaney and Hobart have uniforn rainfall though the average value is
less thanb"that . o£ ‘_the fropiga; iogglitieé. 'vAdglaidg »is
characterised by low rainfall occurring mainly in winter and

irreqularly in summer. All of the temperate localities have warm to

hot summers and cocl to cold winters.
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Table 2.1: Climatic data for eight localities in Australia

Location

Cairns
Townsville
Rockhampton
Sydney
Canberra
Melbourne
Adelaide
Hobart

Location

Cairns

Townsville

" Rockhampton

Sydney

‘Canberra

Melbourne

Adelaide

Hobart

{ from Bureau of Meteorology, 1975)

RAIN MINW MAXW MINS  MAXS HUM9
2001 16.7 25.4 23.7 31.5 71
1204 13.1 24.9 23.8 31.3 64
858 8.6 22.9 21.7 31.7 67
1160 8.3 17.1 19.0 25.8 67
633 -0.5 11.1 12.8 27.5 70
573 4.6 13.0 15.1 26.4 67
459 6.7 14.8 15.5 28.0 59
567 3.7 12.0 11.7 22.2 67
AMIN AMAX LATIT LONGIT ELEV
20.7 28,9  16°53'  145°45' 3.0
19.5  28.7 19°15'  146°46°' 3.4
16.3 28.2 23*23'  150°29 7.9
14.0 22.0  33°52' 15112’  92.0
6.1 19.4 35°19' 149°12' 570.6
9.2 19.6 37°40'  144°50'  109.7
11.0 21.3 -~ © 34°57°'  '138°32' 7.6
7.6 17.2 42°50'  147°32' 2.4

Abbreviations used for climatic variables:

RAIN ~ Mean

MINW ~ Mean

‘MAXW — Mean
'MINS — Mean
. MAXS - Mean
'HUM9 - Mean
HUM3 — Mean
"AMIN -~ Mean

AMAX — Mean

annual rainfall (mm)

minimum temperature of coldest month (OC)
maximum temperature of coldest month'(OC)
minimum temperature of warmest month (OC)
maximum temperature of warmest month ("C)
annual 9 a.m. humidity (%)

annual 3 p.m. humidity (%)

annual minimum temperature‘(éc)t Lo
annual maximum temperature ( C)

LATIT - Latitude (S)

'LONGIT - Longitude (E)
“ELEV - Elevation (m)

Page 11
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59
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CHAPTER THREE

THE HOUSE SPARROW

3.1 Description

The house sparrow Passer domesticus (L.) is a weaver finch of

the Famrily Ploceidae (subfamily Passerinae - Appendix) and is the

- most widespread member of the family. . P. domesticus - is sexually:

dimorphic in plumage (frontispiece); the female is pale brown with
a light eyé—séripé and is the plainer bird. The male is
chéracterised"by"its grey crown, nape and lower back, chestnut
stripe over the eye, white cheeks and black threcat and breast

{Witherby et al, 1938, 156—160). The bill of the male is black in

~ the breeding season and fades to a horn colour at times when gonadal

‘activity is low.

The natural distribution of the house sparrow includes the

British 1Isles, éli of mainland ﬁuxqpé éna ac:§ss_¢entra1 Siberia to
' AhQriaﬁd.> Iﬁ éxténés éouth.ts‘séuthern Morocco, Algeria, Tunisia,
;Egypt,;,SQdan,‘ Axahia,_hIran;J\India;,;S:i Lanka and southern. Burma .
(Figure 3.1). In addition, the sparrcﬁ h;s been intrgduced in the

‘last - 130 years +to many areas 'of the world and has extended its

breeding range in Eurasia‘(Lohg,’lsal); ‘The origin and distribution
of the house sparrow will be described in the next section.

The house sparrow is an obligate commensal of man, being unable
to survive and reproduce away from human habitations (Summers-Smith,

1963) - ﬁan supplies the house sparrow with food, nest sites and




‘Pigure 3.1 : World distribution of the house sparrow

" (&fter Long, 1981)

Natural distribution is shown in black; introduced

distribution is hatched. Lines of latitude shown are
the Equator, the Tropic of Capricorn and the Tropic

of Cancer. . . i
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nest~building materials, As a result of numérous examinations of
stomach contents that have been made in other parts  of 1its range
(Kalmbach, 1940; Southern, 1945; Hammer, 1948; MacMillan, 1961)
much is known.éboﬁt.the diet of the house sparrow., This species- is
very catholic in its choice of food and takes many different types
of vegetable Vand insect species. Animal f§od is particulariy
important in ﬁhe diet of the nestlings, though it is taken at any
time of the year depending on availability.

All of'fhe true sparrows (Passer species) -build domed »nesté,
the‘housevsparfoﬁ most freéuéﬁtiy buiiding under_fﬁe'eéQes 6f ﬁp#ées

and in other suitable holes and Ccrevices in buildings

(Summers-Smith, '1963). Nests are ‘also built in creepers on the

- walls of buildings, in the walls of the nests of  larger -birds -and

(rarely) in  natural tree holes; in England, tree sites are used

predominantly by the tree sparrow, P. montanus. Sites in stone

walls and cliffs have also been reported in England, though in

" practically all cases the nests have been within a few hundred

metres of an occupied house,
The house sparrow is monogamous, forming pairs which remain

together until the death of one or the other member of the pair.

The formation of pairs, the acquiring of nest sites and thg buildingl

s

of nests may take place at the end of summer and during autumn,

though all. are intensified; as the _breeaing . season . approaches

(Summers-Smith, - 1963). An.integral component of the breeding cycle

is the behaviour known as the communal or group display, in which a
group of up to a dozen males chase a single female in rapid, close
flight, eventually disappearing into a hedge or other cover where

loud calling and sexual dispiays take place; because of the volume
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of the sound produced during these displays, they are often called
sparrow ‘“parties". The display 1lasts for up to a minute and
functions as é meaﬁs of sexual stimulation (Summers—Swmith, 1963). -
Sexual development in the male, leading to spermatdgenisis,'occurs
in response to>ex£erhal étimuli, in particular in temperate climates
to changing daylength; the sexual development of the female oécurs
later than in thevhale and does not ad&ance to ovulation without the
additiocnal stimuli of the preseﬁée of a male with A suitable nest

site, nesting material and courtship display.

3.2 Origin and distrxibution

The sparrows are thick-billed, mainly seed-eating birds and,
except for recent introductions by man, are confined to Africa,

Europe and Asia. The genus Passer contains 15 species (Appendix),

~several of which have long occurred in or near (1) tropical Africa,

(2) the Far East, (3) eastern China, and (4) southeast Asia, four of
the six "centres" of earliest agricﬁltural man (Johnston and Klitz,

51977); .commensalism is common 'amongst‘ these: species though P.

- domesticus is the only obligate commensal. The distribution of the

genus suggests an origin 1in tropical‘Africa; this'is supported by

‘the fact that all of its members build a domed nest, a

‘characteristic of tropical species. In addition, the communal-

display  with its mutual ~ stimulation leading to breeding
synchronisation may havé originated in the tropics where seasonal
changes in daylength and otﬁer factors are not as significaﬁt in
determining the onset of breeding (Summers—-Smith, 1963). From an

ancestral habitat of forest edges and scattered trees (savannah) the
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sparrows spread and radiation occurred, some species moving into
arid regions, others into wate;—rich bush country, and several into
cultivated lénds with habitations. Johnston and Klitz (1977)
suggest that two waves of colonisation from Africa occurred, using
the Nile River as'arpathway to temperéte areas. The first wave
reflected a P.mohtanﬁs—like species which spread and radiated in
Asia, and the second a P,hispaniolensis/domesticus-like species
which radiated in the Mediterranean basin.

The association of the house sparrow with man apparently began

" in the Near East, before the advent of agriculture. The ancestor of

the house sparrow was probably migratory - since no mid-latitude

~continental _populatidn of any other Passer species is permanentiy

resident (Johnston and Klitz, 1977). AS man's settlements

developed, overwintering in the Near East became an advantage since
(1) grain would have been available to birds all winter; (2) the
hazards of migration -~ moving to unfamiliar areas, setting up winter

quarters and moving back in spring - would have been ‘aveided, and

' (3) optimal nest sites and nest-building material around man's
:habitations would have been available to overwintering birds before

'-frééurning 'migranfs.' Non~migratory-findiViduals ‘would ' have lived

under lower risk of death, and would have had a reproductive

“advantage over migrants; therefore, non-migratory commensals became

predominant  among  birds aréuhd ' manfs v settleménts; “ Such
ﬁoﬁ-ﬁigiaﬁérﬁ inéividualé  w§ﬁ1a‘h§vé.ténaed‘tﬁvmﬁtévwith othe;s of
liké 5eﬁéviour, thué esiabiiéﬁing  paftiai‘ geﬁefic”-diSE§n£inuity
between old-line migrants (P. hispantotensts—like‘birds) and the
developing house-type sparrows. After the considerable climatic

improvements in the period 10000 - 50000 B.P. man moved into
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eastern and central Europe, and, for the first fime the presumptiver
house sparrows met climatic conditions different to those in which
they evolved. Moving into Europe would héve thus  intensified the
relationship with' man, at least as it concerned finding shelter in
winter, and furthei isclation between the old~-line sparrows and ' the
house sparrow ~would have occurred. Since man's spréad into Eutcpe
occurréd o&er just a few centuries, -the house sparrow must ha§e
undergone rapid evolutionary adjustment to the new élimatic
conditions encountered there. Similarly, the housersparrow followed
agriculfural maﬁ'in£o'wéétéin India. o

. Sihce‘laoo thevhoﬁse sparrow has become almost certainly the
most - widespread species ‘of land bird in ﬁhe' world; ' this has
‘ 9qc@r:edvfo: two major :éaséns:_ (1) the development of . agriculture
and communications in northern Asia, and (2) the colonisatiocn of
much of the world by man fron western Europe and thg subsequent
introduction of the house sparrow, along with other species, into
these parts. The present world distribﬁtion of.fhe house sParrow is.
.shown in figﬁre. 5.1. Introductions of hopse spariows were made
» pér£1y for sentimental reasons - the'désiré of tﬁe colonists to have
familiar things around them toffehin& iﬁeﬁ of their homelands — and'
partly in the hope, usually mlstaken, that the sparrows would help
v(to combat plagues of harmfui inseéts (Summers~5m1th v1963) “The
first of theseAint;oductiona,_and the_mostvspccessful,vwas to North
,Amefica (summarised by‘ngrrqws,.71889),"wheré it,ﬁow occurs from
Churchill, in northern Manitoba on the Hudson Bay, to southern
Mexico and Guatemala. The spread over this range hgs taken plaée in
only 130 years from 1850. Introductions have also been made to

South America, New Zealand,'SOuth Africa, Australia and to various
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oceanic islands.

3.3 Introduétion and spread of the house sparrow in Australia

The firsf successful introduction of house Sparrows ‘ to
Australia occurred in January,1863, when nineteen individuals v
arrived in Victoria (Long; 1981). .Largé numbers were released in
both Meibourﬁe and vSydney in that year and, in Melbourne, fﬁrther

releases were made at intervals up to 1872 (Summers-Smith, 1963).

k\Ryan (1906)-Vrepbrted-‘that'in 1863, 120 sparrows were liberated in
' ‘the Melbourne Botanical Gatdéns; 125 more were released in 1864;

 "another lot"” 1in 1866 and 100 more were imported and liberated in

1872. 1In 1867, many birds about' nglpog;ng were ‘caught_ andv were
distributed "generally over the state of Vvictoria"™ (Ryan, 1906,
P.111). Sparrows were also introduced to Adelaide in 1863 (Condon,
1962) and to Launéestbn, .‘Tasmania (Summers-Smith, 1963) -
apparently in mistake for tree sparrows.

From these points of introduction the house sparrow spread

. rapidly and by 1906 was distributed "well over Victoria ... in

southern New .South Wales and in South - Australia, as well' as in -

Tasmania and the intervening islands" (Ryan, 1906, p.111).

“Péneﬁféfiéﬁ'ihfd\ﬁeéﬁérhhiﬁéﬁtéliéhééédiiea’hééi Eucla in about 1917

and sparrows reached Mundrabillé Station, 100 kilometres west in

1918. In the summer of 1918-1919 they died out at Mundrabilla and

there has been no further invasion along this route (Serventy and

whittell, 1976); in 1976, the nearest colony in South Australia was
at Coorabie, near Fowler's Béy and at Tarcoola on the

Transcontinantal railway.
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Sparroﬁs were released at Brisbane in 1869, but they failed to
survive (Chisholm, 1919); the sparrows now'present in Queensland
are, therefore, descendents of birds introduced at Sydney in the
year 1863. The south-eastern interior.of Queensland was reached via
the New England Tableland of northern New South Wales, the sparrow
being present in Toowooﬁba by 1903 (E.C. Chisholm, 1926) and.
spreading to Brisbane and the Da;ling Downs by 1919 (Storr,1973).
By 1926, tﬁe hogse sparrow‘was well established in Rockhampton, just
north of the Tropic of Capricorn (A.H. Cﬁisbolm; 1926),

Theréfdré,'in'just 60 years from the time of introductioﬁ, ‘the
sparrowk héd spread from Sydney (34°S) to Rockhampton (23°22'S). 1In
contrast, it required another 40 years to reach Townsville (19°16'S)
~and. other northern Queensland centres, The present distribution of
the house sparrow in Australia is shown in Figure 3.2.

According to Storr (1973) the sparrow arrived in Cloncurry in
the early 1950s and Taldofa by 1962. Mount Isa was colonised in

1964 (Horton, 1976). From Cloncqr;y-the'spa;row» apparently spread
back to  the «cecast, arriving at Stuart Prison near Townsville in
December, 1959 (W.B, Louhd,'pérsg-_¢omm,);'TownSVille’City by 1963
(Lavery 'éné déhﬁsbn, 1%68), and ﬂili€r$o ;né Afrlih'iseé (R.A:O;ﬁ.;
 1¢364). In 1964, it was seen in Iﬁriisfail and . 'aavenshoe (6ill,
ﬂié?bi;“ é#i?n;'\éi£§;u ﬁ§rfh-‘e%irhs;.iAtherton,v Mareeba - and Mouﬁt
Carbine (Wheeler, 1967),land_Chiilagge (Tresize,: 19645} it . arrived
in vGéorgetown‘ in 1967 (Stotr;;1973). The sparrow hés since spread_
northward algng Cape York Peninsula ahd in 1978 arrived on several
islands Ain the Torres Strait (S. Garnett, pers. comm.). I£ was

reported in New Guinea in 1976 (Ashford, 1978) but has apparently

died out there with no subsequent recolonisation. Since September




- Figurevs,zz,oistribution of the house sparrow in Australia

(data from th; Rcyal Augtra1a31an Oznlthologlsts

Unlon, Atlas cof Australian, Blrds)
Places of introduction of the house sparrow to mainland
Australia are indicated. ’ ‘
Isolated p01nts in northern Australla refer to localities

outside the main dlstrlbutlon where house: sparrows are
found. :

20




. P
- oy ‘0‘;”.' \"O =t L acd
ROORRHK A XK IR co
D N
RREERRELEDN . ih
QRRIRLIERLILRRI IR
RERRHIAXIRRRATIA
00020020200 202 2020 %0 20 20 %00 0w
0020202020020 2% 20 202 2%,
000002020 202020 %% % e 0 202
CRRRIOKOEEHIRRAUKH]
020200020 % 2020 % %%
; 0202020200 202020 e,
02020702020 % %0 %%
0202020520 % %% "%
SR
RIS
RIEKARS
SO
EREGBKEKA, ©
%020 00%0%0% 2% e %%
020300 o %0207 020 %0 %% %% -
SRR X
KRR
QRRRERRA
o202 % %%
, gg.
e}
0@
o
<
Q.
»
w <
D od
-+
o ;
T -
_______________________ V2]
w o
O <
Z Z
o
'- L 4
-
m
o
e
14p)
]




R

Page 21 .

1981 it has arrived at Kowanyama and Rutland Plains on the western
side of Cape York Peninsula (K. Jones, pers. comm,)., The sparrow
is now found in many towns throughout North Queensland, and itr‘is
present on farms and at homesteads of various céttle properties in
the region.

Sage (1957) determined that Victorian house sparrows wefe
Passer d. | domesticus and northern birds are presumed to be

descended from this race. However, Storr (1973) states that "in

contrast to its ' slow advance northward from the Darling Downs and

' Rockbampton, its spread through North Queensland in 1962-65 was So

rapid as to make one wonder whether a tropical race (e.g. 1indicus)

- was involved"” (p.l1l35).

. This apparently slow rate of spread into. North. Queensland
followed by rapid expansion may be explained in two other ways:

(1) sparrows, originating in temperate areas may have needed to
adapt in some significant way to life in a tropical environment, orx

(2) the sparrow did not necessarily bslow down - its rate of
advance but spread ‘inland thrqugh the grain~growing areas of
Longreach and Emerald and thenée to fCioncurry"é ithis route is

indicated in Figure 3.3.

3.4v”Methods of spread

Much of the initial spread; of the house sparrow through .

Victoria and South Australia appears to have been with the
assistance of the acclimatisation societies of .these states. For
example, in 1867, the Victorian Rcclimatisation Society announced

that sparrows had been distributed to various localities throughout




Figure 3.3 Spread of the house sparrow in Queensland

: Kéy to localities

B: ‘Brisbane M Mackay

"C: Cairng. 7 .MI: Mount Isa @ ¢ 7
Cle Cloncurry - R: Rockhampton

- K: . Kowanyama . T: Townsville
Ly Longreach '

Dates ét each locality indicate'thé year of arrival
of the house sparrow.

. KEY
1981 Limits of distribution in 1981
’ (R.A.0.U., Atlas of Australian Birds)
1958 . . . . Limits of distribution in 1958

( Summers-Smith, 1963 - accuracy»ﬁéubffﬁl}'

* . Railways
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Victoria  (Tarr, 1950). Rolls  (1969) traces the 1role of
acclimatisation societies in the spread of the house sparrow in the
early years.‘ Members of the public were also involved in the early/v
distribution :of house ' sparrows,  However, by 1868 there were
complaints about the release of sparrows, as the birds had taken to
eating fruit in Collins Street, Melbourne (Long, 1981); within 20
yéars of the fiist introductions the sparrow Qas-épreading without
direct human aid.

The use of horses as the prime means of transport until the
early leOOs' facilitated the spread of the sparrow since it could
obtain grain from horse feeding troughs or from droppings (Jenkins,
1959). - The  replacement of the 'horse by the motor vehicle
.undoubtedly served to slow the progress of the sparrow in some.

areas.

However, the major contributory factor to the spread of the
sparrow must have been the railway. In many areas sparrows feed in
and around carriages holding grain .and some inevitably become
trapped. Alexander (1958) reporﬁed that sparrows arrivéd at
Oodnadatta in an empty car;iage which had :contained grain. Many
Eirst repotts.of.sparrows in fbwnélhévévbéehzaf iéiiwéy stations and
~at railway employees house (fdr example, Braveiy, 1970) and  the

.éa;iy-di;tfiﬁﬁtio;‘mgéé.of t#é“sp§r¥§w.(£he 1558 line in Figure 3.3)
: illustrate,that,spread is_mbst rapid,along.rgilwayvliﬁes. . Stidolph
(1922) »reported;spérrows nesting in tbe ventilgtor of -a guard's van
on a train making daily runs between stations. Initial penetration
into Western Australia occurred along the Trans Australién Railway
(Jenkins, 1959); however, the Western Australian Department of

Agriculture were quick to recognize the danger of sparrow
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.

introdl:lctions and took vigorous steps to prevent sparrows entering
the state, both by the coastal route and along the railway.

The house sparrow 18 also known to. expand its range by
ship—borne. introduction. Since‘ the early invasion of Western
Australia in 1917 més#, if not all, sparrows arriving in the sﬁate
have probably entered by sea from the eastern states (Long, ;9?2).'
Ashford (1978) reported that house sparrows arriving in New Guinea

had probably done so aboard a ship from Cairns.




CHAPTER FQUR

‘POPULATION STUDIES

4.1 Introduction

Population studies are concerned with the "numerical aspects of
- the populationsv'4 numbers, sex ratio, rate of increase and so oh -
together with the properties of the animals and the properties of
.tﬁe eﬁQiﬁoﬁmeﬁtvfhét determine ﬁhese vaiues".(Caughley, 1977, p.1l).
The ultimate objectives of populations studies are quantitative data
on the number of young produced per year (productivity), the rate of
population increase, how these parameters wvary geographically and
tempoiaily and explanations of these phenomena. The study of
éopuiafion regulation also includes aspects of social behaviour,
.dispersion and feeding’ since ‘thesé .faétois CQntributé to the
{ﬁaintenance of.populationtsigef:

Estimates of density for the‘ house fsparrow exist for many
places in Europe (Dyer et al, 1977) and much is now being assembled
| in North America about its distribution aﬁd relativevdensity through
‘the breeding birds census (Robbins, ‘1'9_7‘3').' 'wa.evev‘r,fvlitt'lé is known
about densities of sparrows elsewhere in fhé'world;' 'ﬁéi is there
data on the population dynamics of house sparrows in tropical areas.
The aims of this section of the project were therefore to obtain
estimates of population density, Sex ratio, mortality and dispersal
of house sparrow  populations in Townsville. Additionally,

information was collected on activity patterns, the use of communal



Page 26

roosts and the presence of insects in the diet of Townsville
populations, - since these are aspects of the ecology of the house

sparrow which were expected to vary geographically.

4.2 Methods

4,2.1 General Methods ~

obse:vatiohs;of house sparrow behaviour and activity patterns

' 'were made opportunistically from March until July. In early August

and mid-September, four all-day watches were made in order to

provide  data on daily activity patterns at the end of winter and in

‘spring.  On these days the activity of birds was noted at '

five-minute intervals from sunrise until after dark, and the
proportion of time spent feeding, maintaining nests and engaging in
other activities was calculated for each hour.

A communal roost was studie& from April to October in order to
obtain data . on ‘arrival and departure ﬁimés, number of birds psing

the roost and the way in which birds departed from and returned to

" the roost. As sparrows returned to the roost in the late afternoon,

recoids were made for each returning group of fhe numbexr of birds in

the group and the direction from which the group returned - morning

counts were made in a similar way as birds left the rocost. The

roost' obserxved _was in_ a _gkoup _of eighpvvsc:ew—palms‘(Pqndanus_
spifaLis) planted in a median strip on Charters Towers Road (Figure
4,1). Other communal roosts used by house sparrows in 1982 were in
mango trees, tall palm trees and other +trees with dense foliage.
The locations of four roosts used in 1982 are shown in Figure 4.2.

House sparrows were captured monthly from March to September at




Figure 4.1 The communal roost on Charters Towers Road

. Height of trees:;  7-8m,

Height to foliage: 2.5m.

Pigure 4.2 Locations of four communal roosts used in 1982

®
Q

Study roost
Other roosts

Localities from which birds were observed returning
to roosts ‘ ‘
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the roost on Charters Towers Road. Of those caught a sample was
collected and frozen immediately for later dissection. The
remaining birds were baﬁded using aluminium leg bands supplied by
the Australian Bird-Banding Scheme (A-class permit no. 1046) and
measurements were taken as described ‘in Séction 5.2, Banded
sparrows were then released. |

In the laboratory, birds’ collected from the roost were!
defrosted and measurements taken. IndiVidﬁals were classified as
first—year or édﬁlt birds on the basis of the amount of ossificafioﬁ‘v
of . the ékullljfﬁectibﬁ-'4¢2.2j‘ . The ‘testesl'of' fivé‘ma1eS were
" collected each month and stored in alcohol. Since testes had been
subjected to freezing followed by storage in alcohol, it was
considered that ‘any measurements made on them would not be
'méaﬁinéfﬁi;. therefore, testes size was represenfed as a mean testis
score. At the end of the study period a testis score was calculated
for each individual ﬁy arranging the samples in oxder of increasing
size and allocating the smallest testes a score of one and the
larger testes a score of two; ‘téstés'inﬁetmediate in size were -
given a scorexbetween‘one and two. Individuals in whiéh testes were
not “discernible were allééated‘é scoreﬁofizero:' Mean testis scores
" were calculated for each month of the study period. No gonadal

material was found in females from March to September.

:4.2.2 - Age determination -

In the house sparrow, unossified areas persist in the cranium
for six to twelve months (Nero, 1951); thus, "snco"” (= skull not
completely ossified) birds are first-year individuals. Most specimens

showing complete ossification ("sco") are more than a year old in
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summarised in Figures 4.3 to 4.8 and Tables 4.l,andv4.2.
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March; however, in later months, the skulls of first-year
individuals Become fully ossified and distinguishing first-year and
adult birds becomes more difficult. If breeding began in October in
1981, then the number of first-year birds with fully ossified skdlls
should gradua;ly increase . after April, - as. will, therefore, the

number of first-year birds incorrectly classified as adults.

4.3 Results

4}3.1 Communalvtéosts -

Data 6btained for'the Charters Towers Road (C.T.R.) roost are

(a) Number of birds and period of use

The C.T.R.. roost and othexr roosts observed during the year
were 1in use over the full period of study. In April and May.about
2500 birds were using the C.T.R. roost; this number decreased to
1500 by July and remained at that level until the end cof the study
period. ‘The proportion of first-year (sncd) birds at the roost site
declined from March to Septemﬁer as shown in Table 4.2. The ratio
of snéd to sco birds in iate‘auiﬁmn (ﬁaY)iwAs.sihilar to thét' found

in autumn samples collected by Niles (1973) in North America (34

‘snco: 11 sco,  G=0.0597, 0.90>p>0.75). _Monthly changes in the

numbers of firstfyear‘ and adult bi:ds, calculatedvon"the basis of

broéoitioﬁs>o£Asﬂc§‘aﬁd‘écé 5ir§§ in.£hé ;éméléé faﬁen'are shéwn in
Pigﬁfe 4.3.77Tﬁe ﬂuﬁbéf éf adﬁltrbirdé iﬁ ﬁhe>r§ost iﬁ&reased by 75%
from March to April but more graduélly from then, reaching a peak in

July. The number of snco females using the roost dropped between

March and May. Similarly, the number of first-year males using the
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Table 4.1: Summaryof birds caught and number at roost

(a) House sparrows collected in Townsville

7 v No. v No. No.
Date Time Birds Males Females
March 0420 110 52 48
29-31 0405
April ~ 0505 52 28 24

23
June 0510 36 21 15

4 0600

June ' - 0545 24 - 14 10
24

August 0530 26 i3 13
1

Sept. 0530 28 22 6

5 -

. October 0515 - - - 20 - - 12 -

1
TOTAL - 296 is8 109

No.

Coll.

- 28

16

21
23
‘25 
21
19

153

No. No. = No.
Band. Recap. Moult.

81 1 100
36 ) 1
13 2‘ o
0 1 0
0 1 ()
7 o} 0
) 1 0
137 7 101

Abbreviations: Coll. - No. collected; Band. — No. banded; Recap. -
S No. recaptured; Moult. — No. showing signs of moult.

(b) Number of birds using roost

‘No;:of:

Date | birds
bmhpfil’Z“ o Luéséi,
May 11 2678
‘Jﬁiy‘3b- o islé
VAugusﬁ 31‘ -1403
October 1 1485

Average group size
‘da.m.

© p.m.
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Table 4.2: Sex ratio and proportion of first-year birds at the roost

(a) Sex ratio

Townsville Blackwood
Date Male Female % Male - X2 Male Pemale % Male X2

: M 62 48 56.4 1.536 ns 198 203 49 .4 0.040 ns
b A 28 24 53.8 0.173 ns 88 65 57.5 3.163 ns
E( M 21 15 58.3 0.694 ns 43 . 49 46 .7 0.272 ns
| J 14 10 58,3 0.375 ns 76 47 61.8 6.374 *x
§ J 13 13 50.0 0.038 ns 72 92 43,9 2.201 ns
: A 22 6 78.6 8,040 *x 133 103 56.4 3.564 ns
| s 12 8 60.0 0.450 ns 123 85 59.1 6.582 *x
i _ TOT. 172 124 58.1 7.460 *x* 733 644 53.2 5.624 *x
| TOT. 150 - 118  56.0 3.586 ns ' '

- { —August)

" (b) No. of first-year (snco) birds

Date spco sco % 8nco ‘ X2

M 25 3 89.3 15.75 x*
‘A -13 3 - 81.3 © 5,06 %
M 15 6 71.4 3.05 ns
J 13 io 56.5 0.17 ns
J 15 11 57.7 0.35 ns
A 12 9 57.1° 0.19'ns

Note: significance levels:— ns
: : ) x%K

not significant, * = p<0.05,
p<0.01.

fi
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roost decreased from March to July but increased again in the August
samplé (Séptembér 5th); the discrepancy in this sample resulted in
1ower‘numbersvo£,snco females in the saﬁp;e than in other months aﬁd
i1s probably attriﬁutable to sampling error. Combining the ‘sexes
yields an exponential decrease in the number of snco‘birds at the -
roost at a rate of 23.24% per 30-day pericd (Nt=2337x0.7676t, t= no.
of 30 day periods from March 30th; r=0.942, 3 d.f., p<0.005); - this
value can not be distinguished from the value of 4.6% mortality
éivén by SummersFSmith‘ (1963) for English birds (95% confidence V
limits for Townsville birds: 1.6% £6'4o.i%)'. ' R
(b) Sex‘ratio - | | |

.With the exception of the August sample the sex ratio of birds
at ,thé ~roost did not deviate significantly from parity during the
period of study (Table 4.2), though there was a slight tendency fox
males to outnumber the females, making up between 50% and 60% of the
sampleﬁ. Data collected by‘Dr. C.R. Jenkin (unpublished) over a
périod of eight years in Adelaide show that this slight excess of
males also occurs in the te@perate regions of Austra;ia (Table'4.2).

‘>(c) Waking behaviour

Breakup of the roost in the morning was preceded by a 1long

‘period of communal singing, beginning between 125 and 80 minutes
 béfore sunrise and continuing as the birds left the roost. The
 times of first departure, median _1eavihg_timg.and_thg period of

breakup are compared in Figure 4.4 with sunrise and morning civil

twilight times (data for Townsville from Nautical Almanac, 1982).
Times of first departure occurred close to the times of morning
civil twilight in autumn and spring; however, in winter the time of

first departure became later so that the first birds left the roost




Flgure 4.4 Arrival and departure ‘times of house. sparrows
‘using the C.T.R. roost o

vMedlan arrival or departure time and period
of movement

CcT Time Of ¢ivil twilight

Ss Time of sunset

SR . . . . . .Time of sunrise
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just before sunrise. Half of the birds had left the roost bf '
several minutes after suniise in autumn and winter. In spring, the
median departure time was seven minutes before sunrise. Periods of
departure decreased from April to October, and associated with this
decrease in departure time was an increase in the size of the groups
leaving the robst (Table 4.1). In autumn and 8pring birds left
either singly or in large groups (Figure 4;6) probably representing
birds with nests (single bi;ds or pairs) and first-year birds and
others without established nesf‘ sites (larger grbups)ﬂ Grdups
remained together while theywere still in sight, indicating" ‘that ' they
were - not just incidental gatherings of single birds. In May almost
half of the birds left in groups of between 12 and 22 .individuals_
and 1less than 10% 1left singly orvin p;i;sf‘ pepartu;es‘in‘winter_
were much less ordered, with large groups leaving the roost at short
intervals and spreading out in several directicns before dividing
i1.to smaller feeding flocks,for,the day. ©On leaving the roost tbe
birds initially flew upwards at an angle of about 45° but levelled
off when they were higher thaﬂ ‘the_ buildings on »either side ' of
~ Charters Towers Road. In contrast, birdé returniné to the roost at
night flew in' low over the surrduﬁdiﬁgi*buildingsvband’ entered ‘the
roost by passing high over the_palms-énd.dfopping down onto them, orx
' Bi\fIYihéliéw‘QVérhfhé road éﬁa“ubbiﬂtg'fﬂéﬁ\(fiéﬁiéié;Sd;\’

- === = - -%leaving -
Returning

Figure 4.5: Flight paths on leaving and reurning to the roost.




Figure 4.6 'Seasonal variation in size of flocks leaving roost
i, April 2

. B B Ma.y 1.1' ,

iii. October 1
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‘From March to June #ll house sparrows left the vicinity of the
roost during the day, and returned only to roost at night. During
this period, the screw-palms were used as nest sites by the
introduced spice finch (Lonchura punctulata). From July a number of
sparrows remained at the roost throughout the day, ré—establiéhing
nest sites for use in the approaching breeding season and feeding in
the nearby car—-parks and car—-sales yards. None of‘these birdé was
observed with young.

(d) "Roosting behaviour

Spatrbws began arriving at the roost 60 to- 87“minu£és béfore ‘
sdnsef (Figure 4.4) and all were in the roost by ﬁhe time of éivil
twilight. The median arrival. time. ranged froﬁ 32 .to 40 minutes
before ‘sunset.apd thg pgr;qd‘of a;riya; from 75 tolqs.minuteSQ The
average size of flocks returning to roost remained approximately

constant over the period of study (Table 4.1); however, the

distribution of flock sizes about th;s mean  varied from month to

~month (x®=142.3, 27 d.f., p<<0.01). Figure 4.7 illustrates the

major seasonal differences:' (1) in April, more birds arrived singly
than in other months and fewer in groups containing two to five
birds;  (2) in May, birds arrived in groups of eight or more and the

number arriving in pairs was reduced - about one third of the birds

ma}fiiéa“siﬁgiy;lb(éj theuﬁﬁﬂb;i\mof  §iBgié ”bi¥dé;i§as teducédbviﬁ

winter flocks as was the number :of large -fldcksv—vthere were

proportionately more flocks of intermediaté size; (4) in spring,
thé véroportion of flocks containing more than fhree individuals wasA
reduced as more birds returned alone or in pairs.

The size of returning flocks was determined by the activity

being undertaken immediately before the birds returned_to roost.




' Figure 4.7 Seasonal variation in size of flocks returning to roost
0 B vay 11
. July 30
D August 31

& October 1
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Flocks observed feeding late in the afternoon flew to the roosts as
one group. An exception to this was the‘gathering of flocks of
sparrows into pre-roosting congregations. In these gatherings birds

searched through foliage for insects. After feeding in these

congregations sparrows flew off, either singly or in flocks of up to

five birds, and returned to the roost. The high proportion of
single birds and small groups returning to the rocost in the few
months of 'stuay was probably a result of this activity and of the

tendency of the adult birds to remain in their home ranges to feed

‘even -’ when nest maintenance was at a minimum. ' Seasonal variation in

£he pfopdrfion of siﬁglé birds and éﬁall. groups was depéndent on
.attendance  at. nests - in mid-autumn and spring, birds tendéd.nests
during the day and remained separate from feeding flocks for much of
the time. In spring, males with mates often remained at the nest
until sunset but moved to the foost befgre civil twilight.

(e) Directions éf‘flight'

The proportion of birds flying in each of four directions away
from and towaids the rbost are shéwﬁ in Figuxe 4;8 ~‘averaged over
the whole study period. At all-times‘bf year about 80% of the birds
‘flew in a southerly" or:‘wéstériy ‘direction away from the roost.

Similarly, retuin to the réoéf was mostly from the south and west.

"4.3.2 Activity patterns -

-

‘The daily activities of house sparrows were divided into ~three

groups: (1) feeding; (2) attendance at nests, including incubating
eggs and feeding nestlings; (3) other activities not associated
with feeding and nesting, including preening and resting. The daily

cycles of these activities are shown in Figure 4.9. In early




Figure 4.8 Dlrectlons of fllght of birds on leav1ng and
SR rcturnlng +to the roost -

‘Based on observationg in April ‘and May for leavirg directicns
since numbers of individuals could not be reliably estimated

"~ in July and August All months are included for returning
groups. The area of the circle in each direction is proportional
to the number of individuals leaving in that direction.
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Figurer 4.9 Daily activity patterns in August and September

KEY

": " Feeding activity
z Activity at the nest
' D Other activity

, Periods of darkness
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August} most early morning activity Qas at the nest and the
proportion of time spent feeding was small, Feeding activity
increased in mid—morning and remained - approximately ' constant
throughout the afternoon. There was a slight feeding peak in
mid-afternoon followed by a decline just before éunset as activity
at the nest increased again. Early morning and late afternoon peaks
became evident 1in late September; however, the proportion of time
spent at the nests remained approximately constant throughout the

day at this‘time.' During the middle of the day, house sparrows were

‘found either at the nest (if they were feeding nestlings or

incubating eggs) or in various trees around the nesting area.

4.3.3 Feeding —
In autumn sparrows were observed in feeding flocks ranging in
gize up to 25 individuals; flocks in winter and spring contained up

to 15 individuals. B2ll of the larger flocks were observed feeding

-on the ground, in the late afternoon or mid-morning; at other times’
'flocks Qere smaller and individuals or small groups foraged on the

:ground or engaged in other forms of feeding aqtivity. In autumn,

sparrows,in'uundingburra gathered in the morning (observed from 0715

mth_lloo),,in«"a.mpoincianauxtree ~(Debontm*-regta§~40v9r~which“they“ e
.searched for green caterpillars; Ssearching involved ¢climbing  and

‘hovering over the upper surface of the leaf and hanging ﬁpsidé.ddwh‘

under the leaf to search the lower leaf surface. When a caterpillar -
was seen it was plucked off the leaf and the sparrow flew with it to
a nearby hedge or shrub. After positioning the prey lengthwise in
its bill by shaking its head, the sparrow was able to swallow it

whole, ‘Active searching of trees for insects was observed until
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June érd, and took place in the late afternoon {1600 to sunset)
while birds were in pre-roosting congregations, as well as in the
mornings. From June to mid-Augqust sparrows fed mainly on the ground
and leaf-searching behaviour was observed several tihes only, though
with no apparent success. In mid-August leaf-searching began to
yield insedts once agaid.

In addition to methodical leaf-searching as a technique for
capturing insects, house sparrows have been observed -"hawking” or
"flycatching” (November, 1981). Flycatching involves the spaxrow
darting out from a perch and catching slow-flying insects (Nix,
1979) dnd is quifercbmmon in Engliéh house sparrows (Summéfs—Smith,
01963) . when  insects . are .available,  House sparrows began searcﬁing
.updg; eavesvand patios in September, for insects trapped in\cob&ebs,
By hovering undex the web or by perching on ledges the sparrow was
able to take the prey - fliés and other small insects. This
activity was confined to the period between sunrise and 0900 in
September, though sparroﬁs feeding neétlings in October engaged in

‘web-searching throughout the day.

4.3.4 Reproduction -

.(a)  Reproductive status, . .

| The reproductive status of_ﬁale house éparrowé over the study
‘period is'plotﬁea'in‘Figure34§ioﬁ "fﬁ'March,"Apiil:and May there was
'slight gonadal activity; however, none of the birds examined in -
June had discernible testeé. From July, the mean testis score
increased, reaching 1.0 at the end of September, Mean monthly
minimum and maximum temperatures and daylength for the study period

are plotted in Figure 4.10 for comparativé purposes and indicate




Figure 4.10 Seasonal variation in reproductive status
in relation to environmental variables i

O——0  MNean testis score (Townsville birds)
 Gemeey 'mmber“p‘f‘mal‘es with black bills.
@-+-+®  Relative testis size (from data in Dang and Guraya

1978, calculated as testis weight for month divide
by maximum weight attained by testes) o

Mean monthly maximum temperature (1982)

=== . . Mean .monthly minimum temperature .(1982).
——r " paylength .
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that the period of testes regression occurred at the time of
shortest days and lowest temperatures; the increase in mean testis
score féllows that of daylength and mean monthlyvtemperatures. The
pattern of testis recrudescence and regression is simiiar to that‘
followed by house sparrows in fhe Punjab region of India (Dang and
Guraya, 1975) - Figure 4.10.

Thelpfopoftion of males in: the pépulation with black bills is'
also .indicated in Figure 4,10 for each month, ' The number of
blackébilled males follows the same . pattern as the mean - monthly
‘testis -SCOré; The colour change of the bill from winter to spking
isriilustfﬁtéd‘in Figufes 5.7 and 5.8.

(b) - Attendance at nests

From March to June house sparrows attended their. nests .daily,
cleaning and repairing them for use in the spring. At the same time
individuals searched through guttering and under eaves for suitable
‘nest holes. Initially this was done fairly quietly and little
aggression was shown between thé birds - b;xdsbwithbnestsvtqlerating
the,piesence of other individuals. - In early May, the calling of the
'birds.inc;eased in intensity'as‘unmated‘maies'.bégan ‘displaying to
1 attracf ‘partners and éairéd bifdé Lﬁeéahﬂ Aefénéing .fheir hésts

against other pairs and individuals. B&lthe end'of Maf there were
éﬁ;éénv;ést;.ésgébiiéﬂeé in §h§ gutt§ring of one ofvthe houses under
- observation in Kelso,_andtqng'of twoynésts ~in. each of. ﬁhe. other
houses in the area. In mid-June activity at the nests,wés ieduced
and birds were not observed either nest-site prospecting or
defending nests again until late July. In August a further éhree
nests were established in the area of the four houses; however,

these were deserted before the end of the month. The other nests
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were maintained until the end of the study pericd.
(c) Communal displays
The number of communal displays observed per'fuil day of study

from June to October are shown in Figure 4.11.

5
4—
(/2]
o)
o
Q -
o
ko)
S 2}
o
z ,
o 1
1}

J J A S 6]
, Month
Figure 4.11l:  Number of communal displays per day of study - June to

October

In June digplays occurred at a low frequency and invclved up to
four males. ' The highest frequency of communal displays occurred in
August and involved up to six‘males. ‘In September the numbgr of
displays was redu;ed, but increased again'in October., In all c&ses
only one female was involved. :Attempted ‘Qoitioh' was  observed in
‘only one case - at 1215 on October 10th ~ Qﬁeﬁ_éidispiay ihvolvin§ ;
 six males ended after about 30 seconds ﬁith the fémale'gnd ﬁwo“ma;eg )
(Qéﬁ';he:-éréuﬁé.i NAné éf- #ﬁejmales mounted tbe female but did not
.céﬁtinue - the three birds thepiflew,;off.__iAll displays observed .
koécurred in the morning with the -exception of‘thé above case,

(d) Soliciting and mating
Soliciting was observed on four occasions from Augus£ to

" October. on three occasions (August 29th, September 20th and

September 21st) solicitation was commenced by the female and
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‘culminated when the male mounted her four or five times in rapid

succession. On the final occasion (October 24th), a male strutted
in frpnt of the female in +the *"standing to attention" posture
described by sﬁmmers—Smith (1963); however, the female showed
little interest aﬁd the display ceased after 30 second;.
(e) Breeding

The first clutch observed in 1982 was laid in the second week
of September. Another two clutches< were commenced in the third
week,'and 6ne in the last week of September.  No new éttempts at
eéé—laYing were oﬁserved in the first week of October} khowever; ih '
the sécond and third weeks séverél clutches were laid. Two of the

clutches 'laid ' in ‘early September produced one fledgling each in

. October.

Analysis of Nest Record Cards from the R.A.0.U. Nest Record
Scheme  resulted in dates of commencement of 199 clutches,
clutch~size data for 33 of these and the number of young
sﬁccessfully fledged for 19 nests for which>initial clutch—-size was
known. No records were available for nesting in northern Australia.
The breeding'seas&n of house sparrows in southern Australia (judged

by the dates of commencement of clutches) is shown in Figure 4.12

which indicates that the majority of first clutches were laid in

mid—oéfoger, follo&ed ﬁy beaké-representing .laying of  second and
third clutches in. early,_tc‘ﬁidiovember”and,eérly,December. . The
average,clutch—size‘ofihouse‘spérrows,in_southernvAustralia was 4.2
(s.d.=1.0) as indicated in Figure 4.12. .0f those laid an average of

3.25 (8.d4.=0.9) hatched and 3.17 (s.d.=0.9) successfully fledged.




Figure 4,12 House sparrow breeding records for southern Australia

Upper: The number of clutches started per 8-day
period of each month

. Lower: Clutch-size frequency distribution
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4.3.5 .Predators -

Two forms of predation on house sparrows were observed in
Townsville during the study period: attacks by raptores and
accidental deaths by motor vehicles. During observations at the
roost site several instances of attacks by raptores were recorded.
These included: (i) a successful attempt when a collared
sparrowhawk Accibiter cirrhocephatus flew into the‘roost and emerged

with a sparrow in its talons (1730: July 30th); (2) an

‘unsuccessful attempt by a sparrowhawk‘which made two dives into.the

roost but came out with nothing (0650 and 0705: July 31st); (3) an

unsuccessful attempt by a brown falcon Falco berigora (1805 and

--1915: - October 1st).  On all -days when the roost was "being studied

‘black kitesv Milvus migrans flew over the roost at .irregular.

intervals, but had no obvious effect on the behaviour of the
SPparrows, On the occasions when the sparrowhawks and brown falcon

were at the roost the behaviour of the sparrows in the roost

. changed, the change depending on the time of day. In the mornings

the presence of a bird of prey resulted in a reduction  in activity

at the roost and a reduction in the volume of communal singing as

the sparrows retreated into Ehé palms. The presence of raptores in
the afternoon resulted in an increased volume of sound as birds
began to call in an agitated ﬁanner -_sbme_birds left the roost at

this stage and flew to nearby bushes_until,the_predatqr left the

area.
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4.4 Discussion

4.4.1 Communal roosts and population dynamics -

As house sparrow young leavé their nests and become indépendenf
of their parents they collect in flocks at suitable feeding places;
these flocks increase in size as the season advances (Summers-Smith,

1963). At night the birds roost communally in thick hedges or

trees. When the adults have finished with their breeding duties

they Jjoin the feeding flocks and some join the communal roosts at

night. In Europé, communal roosts are commonly formed in fields at.

the edge of the breeding,area (Summers—Smith, 1963). In Oklahoma,

North America, North (1973) found that roosts were not formed near

.feédiﬁgvv areas, but Qere .lbcéted wellv within the residential

districts of the city with the birds making daily flights of up to

three kilometres to the feeding areas. In Townsville, birds were
cbserved returning to the roost from up to two kilometres away (see
Figure 4.2). VMoreéu (1931) feported that house sparrows in Egypt
flew as far as four miles from a communal roost during the day.

The number of sparrows using the roosts varies from place to

Pblace. In Egypt, one roost contained around a hundred thousand

vbirds (Moreau, 1931), clearly'associatéd-with"a locally  plentiful

were heaped with boatloads of grain brought down the Nile River.

- Summers-Smith - " (1963) - reportedl ‘a ‘roost - in- London - containing:

- approximately nineteen thousand birds and indicated that 1large

roosts were common in England and Europe. In contrast, North (1973)
found that the largest roosts in his North American study site
contained about a thousand birds. The communal roost studied in

Townsville contained about 2500 birds, suggesting that smaller

~supply of food; this was provided by the roofless store house which
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roosts are characteristic of the house sparrow in its introduced
range., Howevef, Guthrie (1971) wrote that up to twenty to €£fifty
thousand birds crossed the Tweed River ééch afternoon in summer,
presumably on their way to a communal roost; this oﬁservation
indicates that large roosting congregations do occur in Australid,
at least in temperate areas. Communal roosts are vacated in  late
autumn in teﬁperate regions (Summers-Smith, 1963; North,1973:
Guthrie, 1971),”as the leaves are 1ost‘ from deciduoﬁs trees. In

these areas birds move from the summer roosts to more numerous,

'emaller and more sheltered roosts for the winter. Communal roosts

in Townsville were maintained throughout the  periocd of study,

" although house sparrows were observed roosting under the eaves of

.houses at all times. . Changes in. the number of birds using the roost -

were a result of nesting activity and the loss of birds from the
pcpulation. Loss of snce birds may be attributed to mortality,

dispersal, or the development of cranial ossification. In his study

of house sparrow movements in Stillwater, Oklahoma, North (1973)

_found that 7.5% of birds in populations feeding in the grain fields

at the edge of the city were adults, compared with 48.8% in the

central areas; he.suggested that'immafufé bif&s-cbﬁtinually shifted

from roost to roost until they reached the periphery of the city. o

The same pattern may. hold in Townsville, - though more intensive

“banding: would need. to .be done over the summer to elucidate this-

point, Summers-Smith (1963)_found that the youﬁ§ birds in his study:
area returnéd to the_breeding areas from which the flock was drawn,
though nét necessarily to the area in which they were boxrn; this
meant that the majority of the young birds moved only a mile or so

from their birthplace and that little, if any, wider dispersal took
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place. However, in America, expansion of the range of the house
sparrow occurred at a rate of 20 - 30 kilometres pér year (Barrows,
1889), and indicafions are that it expanded at a similar rate in
Australia (Sydney to Rockhamptdn - 1780 km - in 60 years); this
implies thatv sufficient long distance dispersall occurs that
potential habitat is continually monitbred. In addition, the adults
are essentially sedentary, mainﬁaining‘ the samevnest site over a
number of years (Summers—Smith, 1963); such a population structure

is conducive to the continued dispersal and subsequent establishment-

of the house sparrow in new areas,

Figure 4,13 shows the change of numbers of house sparrows in a

100 acre area of MacLeansboro, *llinois, North America (Will,

. 1973),using . mortality .rates .calculated by Beimborn (1967) and

Summers-Smith (196€3) for North American and English house sparrows
respectively. Also  included 1in this figure are the estimated

numbers of first-year and adult birds in the study population in

ﬁTownsville for each month of the study period. Each curve is based
—on a total population of 100 birds at the end of September (March in
’}thé northern hemisphere). The curve fdi' Townsville adults was
. calculated ffém fﬁe maximuﬁ nuﬁﬁeg ;f écslbirAQ inlfhé rooétkdvér

the year, assuming that adult mortality was similar’ih both of the

study areas. The . fact that the actual values obtained for the

~ period July to October parallellthe ‘downward ‘trend - in. the: North

American . population suggests that this - assumption is quite
reasonable; the reduced number of adults at the beginning of the
study period reflects the period of nest attendance in auéumn.
Numbers of snco birds were estimated £from the exponential curve

obtained- in Section 4.3.1 (a).




Pigure 4.13 Co"xpdrl..,on of popula*'lon c‘nangﬂs over year in Townsville
: wx,th a temperate locallty : : . AR SRR

........ . _McLeansboro, Illinois (Will, 1973)
[ Townsville

O- =.=-20  ‘Numbér of adults using roost in Townsville’
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These data suggest that the maximum population size in
Townsville may have occurred in Fébruary and for the study aréa
reached a peak of about 3750 birds (750 adults: - 3000 first-year
birds). A surprising feature of fhe population represented here is
that the population size of house sparrows in Townsville appears fo_
decrease by two-thirds over the winter period, while in Europe
( Summers—-Smith, 1963) and North America (Will, 1973), the population
decreases by less than 50% over the same period. _This raPid
drop—off.in ﬁuﬁbe£s ma§ be due to higher mortality in Townsville or
to a higherﬂdisperSal rate; Both‘of‘the'néfthern.hémisbheré‘gtudies'

were undertaken in areas where the sparrow populations had been

. established . for long periods; -these populations were probably more

stable with less dispersal. 1In contrast, there are still areas of

Townsville which have no house sparrow populations and dispersal

into these areas is still occurring -~ for  example, house  sSparrows

have arrived on the James Cock University campus in recent years.

According to Summers-Smith (1963), most birds alive at the end

- of wintexr are 1likely to bxeed in the approaching spring. The
- limited data available for Townsville (Lavery et al, 1968;  pers,

 obs.) suggest that thé‘bfeeding seasbﬂ 6f‘ﬁo&sélsparroﬁs beginé in

séptember and.continues until early Janﬁary;‘ therefore, three or

‘four clutches should be completed in this time, since each clutch
requires about one month from laying to fledging (Summers-Smith,

.1963). In orxder tob>prqduce‘3oo young per 100 adults (50 pairs),

each pair would need to raise one or two. young to fledgling stage;
this value is in accord with the few observations made of the number
of fledglings produced by Townsville birds. Will (1973) found that

Illinois birds produced an average of 1.05 fledglings per breeding
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attempt, though with only three clutches per season. It abpears,
therefore, that Townsville populations may be capable of increasing-
dramatically over: the breeding season due to the extr& month
available for breeding, and that wide disersal of first-year birds

may occur as suggested by Noxrth (1973).

4.4.2 Reproduction —

The pattern of reproduction of an animal is a part of its
~genetic make{up i@nd is to a ce:tain‘extenﬁ auténbmous‘(Amorosokénd_
.Marshall,~19605; however, it can be modulated by environmental
factors .to a degrée which varies accérding to the species, Of
pafficulérviﬁteieéé in §tudies of introduced birds is the ease with
'thchb 'mbét' 'épéciés" édjdsf ‘Vtheii .réprédﬁétivé' Habité 'fov é'
trans—equatorial shift. Thomscen (1922) records that reversal of
breeding season as '‘a result of interhemisphere intrcduction is
widespread ip birds in rodﬁced to New Zealand. This is caused by
fhe reversal of "the seasonal patterns of climatic f;ctors which
 >»£rigger or inhibitibreeding ‘(Kikkaﬁé and  Yamashina; 1966). The
: breediqg,éycle may_be upseﬁ in the‘int:quCQd birds during the first
few years of. introduction, and adjhstment to "loca1 fconditions may
'~-occur»grédually.v~Rollsw(lgséj;ufoi~instanéé,~iecords-that*the house~
’vsparrqw began to breed in April when it w&é' first inttoduced into
Australia. The time réqniréd'befdré the b¥éedihg is'édéptédvto the
peribdvmbst favourable fdr{faising'young pfobaﬁiy:dépendsvih pérﬁ on
whether the proximate factors, such as daylength, etc. vary in the
same way as those in the country of origin (Sage, 1955).
Reéproduction is a cyclic phenomenon, and the majority of avian

species are seasonal breeders; thexefore, the reproductive organs
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of most birds undergo a great annual variation in size and

functional activity (Lofts and Murton, 1973).Figure&.lOdemonstrates
the conspicuous seasonal fluctuations in the reproductive statﬁs of
the house sparrow in Townsville. These results agree with
observations of previous workers on the house sparrow (Threadgold,
1960; Dang 'énd Guraya, 1978) and on other bird species (Ldfts and
Murton, 1973). Autumnal recrudescence qf the gonadsvappears to be

less pronounced in Townsville than in the Punjab of India (30°56;N:

Dang and Guraya;v1978), suggesting that nest attendance at this time’

was .reduced in Townsville. In England, adult house Sparroﬁs attend

nests and_first—year birds prospecﬁ for nest sites in aﬁtumn as

communal roosts begin to disband (Summers-Smith, 1963). This

activity may occur earlier in Townsville, as indicated by the

increase in numbers of adult birds using the roost in April and May

- presumably since nest sites are now fully established and the

‘birds do not remain in them during the night. Dailf»activity at tﬁe
nests continued until June when testis regression occurred over the
 co1d winfér peridd. ‘ Méaﬁi te#tis  5¢§reS in;teésgd»at‘the end of'
winter in parallel with daylength aﬁd,tgmperathre and at ﬁhe same
 time activity: ‘at ' the ' nest and theifreqﬁehdyioficommUnal displays

were increased. This paﬁtern is Similarﬂto that in house sparrows

"in India where daylength and temperature have been found to control

breeding activity (Guraya and Chalana, in Dang and Guraya, 1978).

Daylength and temperéture are also known to influence the

reproductive activity of other bird species, but their mode of
action in 1relation to other environmental factors is still not
precisely known (Lofts and Murton, 1973).

The breeding season of the house sparrow varies with latitude
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in Australia, as has been found in other species in other parts of

the world (. see Baker, 1938 ). In temperate Australia the main
egg-laying season of the house sparrow is from October to early

January (abbut 100 days); however, in Townsville it appears to be

extended to include September (about 130 days). Similar results

have been found in Europe and North America. In the wet subtropical
climate 6f regions around Baroda, India (22°18'N), the breeding
season of the house sparrows lasts from the middle of Februéry

(equivalent to mid-August in the southern hemisphere) to the middle

- of October (mid-February) - about 245 days -  with only a short

summer break; sporadic broods may be recorded even in December

~(Naik and Mistry, 1973). Since the climate of Townsville is highly

seasonal (Chapter Two), a similar extension of the breeding season
does not occur here, though it may. be found in more tropical

localities such as Cairns, Cooktown and Thursday Island - no records

~are ag yet available to verify this,

" 4.4.3  Activity patterns -

The daily activity patteiﬁs of house spairbws'bégin when birds
awaken and leave the roost or nest site, and end_when they return in

the evening. The data collected in Townsville indicate that house

sparrows departed from the roost later in relation to civil twilight

. in winter than in autumn and spring, ahdvreturn_tO»the roost earlier-

in winter than at other times. ‘Summers-Smith (1963) related this to
attendance at the nest, birds with nests 1leaving @ early in the
morning and returning late in the evening. In winter, attachment to
the nest is at a minimum aﬁd birds remain in the roost longer in the

morning and return earlier in the evening. Similarly, Counsilman
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(1974).found that the‘ Indian myna left iﬁs roosts earlier and
returned later in summer than in winter, Ascheoff and von Holst
{1960} sﬁoweduthat the crow Corvus monedula departed from its roosts
earlier and‘returned later in relatioﬁ to civil twiligﬁt dufing the
winter than during the summer, and.suggested that +this adjustment
tended to reduce +the pronounced seasonal influence of light.on
activity time at higher latitudes, by changing the sensitivity"to~
entrainment‘by light.

The bimodal disfribdtion of feedihg activity which develops &3
days ‘beC§me‘hotter is CH§r§¢£eristic of bitdsfih‘theltrépics3and in

other warm climates (King and Farner, 1964), and is one of  several

. behavioural mechanisms for -avoiding heat stress. =~ Reduction of

- locomotor activity is' of importance in confining the increased  heat

production which necessarily accompanies food procurement to parts

- of the day when the difference between the temperature of the body

surface and the ambient temperature is greatest, ‘and thus heat loss

is maximal.. The behavioural thermoregulatory mechanisms constitute

- the most important battery of mechanisms for temporary adaptation

- and adjustment of body temperature in 'hot"eﬁvirOnments’ (King and

Farner, 1964). Other mechanisms includeé:
(1) ‘selection of favourable microclimate. Selection of a
position . in the shade  facilitates conductive and

convective heat loss.

(2) postural contrxol of convective and conductive heat -loss. .

Partial extension and drooping of wings increases the
surface for heat 1loss and exposes the more 1lightly
feathered underwing and axillary surfaces.

{3) Dbathing.
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(4) standing or sitting in water.

During September, house sparrows which were .not feeding or
attending nests, were perched in trees and avoided heat stress by
remaining in the shade. Birds attending nests were perched on the
edge of the guttering with wings droopéd, and were panting. Bathiﬁg
was not observed in August or September, though both water- and
dust—bathing were observed in July.

'Activity‘atvthé nests was greatest in the  early mornings in
August_ since most sites were still being established and it was in
this fimé fhaﬁ édmm§551  dispiays..wéré lébéé:Qea. fﬁe..nﬁmbeiv éf

communal displays decreased in September when several pairs were

' incubating eggs and feeding nestlings, but increased again in

. October, . presumably as a stinulation for females tc prepare for the

laying of second clutches (Summers-Smith, 1963).




"CHAPTER FIVE

MORPHOLOGICAL STUDIES

5.1 Introduction

The emphasis of ”the taxonomis£ has almost always been on
morphological CBétactefs  since he works mosﬁ;ybidn' préégiﬁed V
materiél. Morphological characters of birds include those of size
and proportions, epidermal structures, patterns of cOlouratidn,
anatomy ahdvcytologyv(uayr,‘1963).. Size is probably the . character
most universally subject to geographic variation as it vaiies in
virtually every species of animal which has an extensive »geographic
-range.

Considerable attention has been paid oveér the years to climatic
trends. in morphological characteristics of birds and other animals.
Some of'these trends have peen‘férmalised'as:Bergﬁann;s, Allen's and

Gloger's ' rules (summarised . by 'MéYr}"'1963£  318-327) and

phy31ologxca1 reasons for them sought (for example, Kendelgh (1969)

‘on tolerance of coldvgnd\Bergmann 's rule)
':The first attempts to demqnstrate’evolutionary size changes in
ingroauced birds were made by Barrows (1889),'Griﬁnéli (19l9) and
others (see Johnston and Selander, 1964), working dn house sparrows
in North Americé. Lack (1940) found no significant divergenée of

bill and wing dimensions of North American and Hawaiian house

sparrows- from the 01d World stock. These results were used as
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evidence for the sléw rates of evolution of avian races, thought to
take up to 4000 years (Mayr, 1963:579). Using larger sample sizes
and more refined analytical methods, Calhoun (1947) showed that wing
lengtﬁ of house sparrows of eastern and central North America
increased slightlyvmore than one millimetre between the time of
introduction and 1930, and that average length of wing, femur‘ﬁnd
humerus were correlated with duration and severity of freezing
temperatures. vJohnston and Selander (1964) supported Calhoun's
findings with their qonclusions that “conspicuous adéptive
fdifferentiation in ‘célour“and.vsize" ‘(p.548)~had occurred in the
house sparro& in Ndith America and the Hawaiian Islands and fhat
~patterns of geographic variation in North America paralleled those
shown by native polytypic species, in agreement with Gloge;fs aqdl
.ﬁeréménﬁ;s. écogeographic rules, The speed at which these changes
had occurred indicated that racial differentiation of house sparrow
populations may have required no more than fifty years.

- Studies of geographic variation in introduced birds have
involved birds from one po;thern’tempe£a£e locality té ahothex (the
b‘house‘sparrow in North America‘~ Johnston and  Selander, 1964 et
: seq.), from a ndrﬁhern‘temperate:166afiéh?£§ é ééuﬁhérn temperate
"island (the house sparrow in Néw Zealand - Baker, , 1980), from a
northern tropical location to a southern temperate island (the
;ndian myna in New Zealand — Baker and_Moéed,vls?S)_aﬁd from west to
éés£' €c£os§ Aaléoﬁtiﬁent‘(ﬁﬁe-house finch,’Carpodacu; mexicanus, in
Nértﬁ Americab— Aldrichréné ﬁeske, 1978).

apart from a few notes and comments, mainly concerning
subspecific rank (for example, Frith and MacLean, 1975; Keve, 1976,

Sage, 1957), little has been published on the morphometrics of birds
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introduced to Australia. The aims of this section of the project
were, therefore, to make an introductory study of geographic
variation in Australian house sparrows, and to investigate how this

geographic variation changes with season.

5.2 Methods

5.2.1 Seasonal variation -

House'épairbwsfQéreqmist—netted mohthly from March to Septembei
as describédv'in'vSéétibﬁ 4.2, and the following measurements were
fakén: (1) bodvaéigﬁt: to the nearest 0.5 grams - measured on a
-“Pesola" ' spring balance; (2) wing length: chord of ﬁnflattened
wing; (3) tail length: distance from point of insertion of central .
pair of rectrices to tip of second rectrix (retrices numbered from
central pair, 1-1 to outer pair, 6-6); (4) bill Ilength: measured
from tip of bill to base of skull; (5) tarsus length:  from joint
of tibiotarsus and tarsometatarsus to the last wundivided scute
. before the toes separate.

In the laboratory, frozén specimenslweie:dgfrosted and weighed,
" and measurements were takég as described ébévé;_L

Banding schedules for the house sparrow were obtalned from the
Austréllan/ Blrd-Band;né ASChéme hé§‘ énabi;/-éo§ééflgéﬁ of,seasénai
~variation in Townsville birds with that of temperate Australian

popuiaﬁiona.
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5.2.2 Geographic variation -

In June, a brief field trip was made from Cairns to Canberra in

order to coilect ~specimens for analysis of geographic variation.

Specimens were collected from Cairns, Townsville and Rockhampton and -

arrangements were made for  specimens to be sent from Briébane,
Sydney and Adelaide to provide a reasonéble transect along the east
coast of Austidlia. Specimens obtained in this way were measured as
described ébbve. 

The significance of variation. due to sex and Vlbcality was
'détermined' for = each 'chéiacter‘ by a two-way analysis of variance.
Following.thisvanalfsis; one¥way énaiysés of vaiianée of the éffect

.of . locality . .were computed . for each sex - followed by a

Student—Néwman-Keuls procedure which ordered the locality means into

homogeneous subsets, The extent of intrapopulation variability in
each character was examined and ccomparisons made between the sexes
andbbetween localities usiﬁg.Wilcoxen's Signed-Ranks Test (Sokal and
Rohlf, 1981) and the Bartlett-Box F-Test (Nie et al, 1975).
Corieiétioné éndlrégressioﬁs‘wé£e calchated f§r §aixs‘of cha£§c£e£s
and were tested for homogeneity between localities and sexes - using
‘ the"z*"éransfbfmatidn' of Hotéliihg;'fér small sample sizes (Sokal

and - Rohlf, 1981). Sexual dimoiphism‘zwas. .investigated using

o

character means for each sex and by discriminant function analyses

using each sex as a group .and the four. linear measures ag

diScriminating varigbles. ‘The'statistic'QSQd as g'meésu;e ofvsexual

dimorphism was the Mahalanobis distance measure, p? (Nie et. at.,
1975).

Correlation coefficients between the locality means and 12

climatic variables (Table 2.1) were calculated.
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5.3 Results

A total of 296 house sparrows were caught at tﬁe roost site in
eight mornings over the study period; a summary of birds caught is
contained in Table 4.1, Of the birds caught, 137 were banded,
measured aﬁd released, and 153 were collected and frozen. In

addition, sparrows were collected from Cairns, Townsville and

Rockhampton in June, and specimens were sent from Adelaide at the

same time. Sparrows promised from Brisbane and Sydney were not

forthcoming. Analysis 'of species schedules  from the Australian

Bird-Banding Scheme resulted in . data from five  localities: in

southern Australia; no other banding has yet been attempted north

‘of Sydney, with the exception of one attempt in Mount Isa (1965)

‘during which no measurements were taken.

-5.,3,1 Seasonal variation -

(a) Body weight

- The body weight of house sparrows in Townsville,is  plotted in

'Figﬁre,,s.l foi eaéh month of‘the study periodf Po: males average
?$§d§iweight over the study perioﬁ §aéﬂ"25;3l_ §tém§ (n=112) - for
- females it was 25.00 grams (n=74).” This :diﬁference is not
“significant (F=1.693, 1x172 d.f., p=0.13). Variation over the study
pefiodv was not 'significant ‘inIeitﬁer‘sexv(mé;es: ;F=lf49;,'Sx;QSF

d.f., p=0.19 ;females: F=0.769, 6x67 d.f., p=0.60), 1In contrast,

variation in house sparrows from Adelaide (Jenkin, unpublished data)
was significant over the period from March to September (méles:
F=8.543, 6x117 d.f., p<0.05; females: F= 5,774, 6x63 d.f.,

p<0.05). The mean body weight of Adelaide sparrows over this period




Fiqure 5.1 séasonal variation in body weight
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was 26.28 grams for males (N=124) and 26.04 grams for females
(N=70); this sexual difference was not significant (P¥0.993, 1x192
d.f., p=0.32).

(b) Wing length

House sparrows in Townsville showed significant sexual

dimorphism in wing length over the study period; the mean wihg
length for mélesvwaé 75.59 mm, and for females it was 73.43  mm
(F=59,077, 1x172 d4d.f., p<0.01). Wing length variation over the
study period (Figuré 5.2) was not significant (F=i.120, 6x172 d.f.,
' p;0.353). | |

(c) Tail length

- The tail length of house sparrows from Townsville is plotted in.

Figure 5.3 for each month pf the study‘peripd._ Vari;tion over this
.period was not significant (F=1.492, é6x171 d.f.,, p=0.183). . Males
had a mean tail length of 57.08 mm which was significantly greatezv
' than the mean tail length of females (females: mean= 55.05 mm:
 F=26.01, 1x171 d.f., p<0.0l).
(d) Bill length

Variation in bill length over the .sfudy beriod» is shown -in
_Figure 5.4. ' The bill length ‘of females remained constant fron March

to September (F=0.171, 6x72 d.f., Pp=0.984). However, male bill

" length varied significantly in that time (F=4.831, 6x10l d.f.,

p<0,b5). The average bill lenéth of ﬁalesuincréaséd slightly »f#omA

vﬁaiéh;tébuéy;>déc£éaée51sigﬂificantly in Juné and increased again in‘
Jul§; rit redchéd é haximuﬁ in August. Average bill length over the
study period was 16.64 mm for males and 16.01 mm for females; this
difference is not significant (F=0.094, 1x179 d4.f., p=0.759).

(e) Tarsus length




- Figure 5.2  Seasonal variation in wing length

(explaﬁatiqn as in Figu:ebs,lj;'
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Figure 5,3 Secazonal variation in tail Jengih
(explanation as in Figure 5.1)
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. Pigure 5.4 Seasonal variation in bill length
‘(explanation as in Figure 5.1)
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‘Figute 5.5 _SQasanal-variaﬁion in7ﬁaxsu311ength

(explanation as in Pigure 5;1)
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Over the study period there was neither significant sexual
dimorphism (¥F=1.073, 1x158 4.f., p=0.302), nor was there significant
monthly variation (F=1.,447, 6x158 d.f., p=0.200) in tarsus length

~ (Figure 5.5), For males, mean tarsus length was 18.16 mm; for

females it was 18,03 mm.
(£) Plumage
In March, 100 birds of 110 captured were nearing the completion

of moult and were growing new wing, tail and body feathers; the

remaining birds had cbmpletéd their moult. By April, only one  bird

'in 52 showed signs of moult.

The major seasonal changes in plumage resulted from abrasion of

-the - feathers,  <causing ' slight ' reduction in the length of measured

characters (Figures 5.2 and 5.3).  Abrasion of the feathers resulted

in patterning becoming more obvious with time., The newly developed
contour feathers of the male house sparrxow had tips of 'a lighter
colour than the rest of the feather, thus reducing the extent of

markings on the body (Figures 5.6 and 5}7). New crown feathers had

light brown . tips - which obscured the grey and chestnut markings -

~ characteristic of the male in spring (cf. Figure 5.6 - and

" frontispiece). In addition, black féathets'pfdduced on the breast

vhad white t;ps and the extent of the black blb appeared much reduced

(Flgure 5.7). Abra51on of the feather tips over winter resulted in

the lighter paxtsAbecoming worn and the background markings becoming .

~fully expressed (frontispiece and Figure 5.8). In the female, newly
grown contour feathers did not have the light tips cha;acteristic of
fresh male feathers and did not . exhibit the obvious plumage

variation over the year that males did.
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Figure 5.6 Winter plumage of the male house Sparrow— crown

Figure 5.7 Winter plumage of the male house sparrow — breast

FPigure 5.8 Spring plumage of the male house sparrow — breast
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5.3.2 Geographic variation -

Data for studies of geographic variation in Australian hquse
sparrows céﬁe f#om two sources: birds collected in Cairns,
Townsville, Rockhampton and Adelaide in June, and banding iecords of
the Australiaﬁ".Bird;Banding Scheme, Data extracted from banding
records were restricted to meaéurements taken in Hay, June and July,
in order to minimiée the effect of seasonal variation on the
character mean§ obtained. Banding data were  not used for
staﬁistiga;vaﬁa;ysisiand até‘shown for comparative purposes only.k

(a) Variation in character means

Analyses of variance (Table v S.l) | indicated v significant
iﬁteriécaliﬁy variation in body weight of both sexes and wing length
éna.téiivléngﬁh.df.méieé.v.Tﬁe‘meénvbbdy.wéigﬁté of‘vséai¥ow§ ‘£fom.
the sample localities are plotted in Figure 5.3. Homogeneous
subsets produced by the Student-Newman-Keuls procedure show that
" variation is ordered similerly in both sexes, birds frombTownsville
: being the lightest and those from Adelaide the heaviest, Wing
iehgth is orderéd in the reyeisé dirggtionvto Qéigﬁt, having highex
: ﬁéans in Townsville and Cairns ‘thanl'inf¢Rockhampton3 and Adelaide
(Figure §5.10). The tail length of male sparrows varies similarly
(Figure 5.11), the northern birds-haﬁing - the  1ongerv tails. Bill
length (Figure 5.12) and tarsus length (Figure 5.13) follow simiiar
' ffeﬁds, thbﬁgh fﬁe'difféiehcés‘éré‘hdt{Signiﬁiéaht;.

(b) Intrapopulation variability

Mean coefficients of variation for linear dimensions and body
weight are shoﬁn in Table 5.2. Weight is the most vafiéblé
character, followed in order by tarsus length, bill 1length, tail

length .and wing lengtt, Femaleg had slightly higher mean
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Table 5.1: Analysis of variance of size characters in house sparrows
. from Cairns,  Townsville, Rockhampton and Adelaide.’

Source of  Degrees of 7 p-ratio®

Variation Freedom Weight Wing Tail Bill Tarsus
SEX i, 69 0.327 48,312**% 32.607** 0,707 1.594
LOCALITY 3, 69 13.530** 3.151%* - 2.610 0.742 - 2.452
SEX-LOCALITY 3, 69 0.777 0.021 2.821%* ‘1.0658 0.732

a'I‘he effect is statistically significant at the 5%
level (p<0.05), indicated by *; or at the 1% level
(p<<0.,01), indicated by **, o C ' '
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Table 5.2: Intrapopulation and interpopulation variability in
size in house sparrows from Cairns, Townsville,
Rockhampton and Adelaide.

(a) intrapopulation variability

Males Females
mean mean

Character sample size ‘Mean c.v.2 sample size Mean C.V,.

Weight 10 11.86 8 10.34

Wing 10 2.14 8 3.80
Tail 10 3.47 | 8 3.88
Bill 1w | 1.46 8 1.27
Tarsus . 10 2.79 8 2.01

[ two-tailed sign test, p=0.375, therefore mean coefficien
variation is the same for both sexes]

" 2Mean coefficient of variation (%)

F value calculated as per Selander and Johnston (1967, p.229)

(b) Interlocality variability

3per cent interlocality variation represents the proportion

Fb

1.06ns
1.59ns

1.08ns

. 1.19ns

1.35ns

t of

: Mean intralocality = Per cent
Variable Variance : - Interlocality variation®
Male ' : '

Body weight 3.139 - 36.36
Wing length . 1.626. . . . 11.38
Tail length 2.012 _ 29.59
'Bill length 0.230 o " 0,00
Tarsus length 0.509 . , 3.93
Female _ :
Body weight 2.713 ‘ _ 42,62
Wing length ‘ S2.79% 0.45 |
Tail length 2.177 0.00
Bill length o 0.20. - - - oo 5G3T
‘Tarsus length 0.362 9.46

of the variability in the samples that is attributable to

locality (Johnston, 1976).




FPigure 5.9 Geographic variation in body weight
Uppex: Graphical display (symbols as in Figure 5.1)

Locations: A Adelaide
"R Rockhampton
T  Townsville

¢ - Cairns

Lower: Mean character values ranked in ascending order.
Homogeneous subsets (S-N-K Procedure) are indicated

b? the vertical 1iﬁes
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 (explanation as in Figure 5.9)
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- pigure 5.10 Geographic variation in wing length — - - -
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S Pigure 5.11 Geographic variation in tail length

(explanation as in Figure 5.9)
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'1fFigure 5.12 Geographic variation in bill length

{explanation as in Figuré 5.9)
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' Figure 5.13 Geographic variation in tarsus length . . .

(explanation as in Figure 5.9)
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coeffiéients of variation than males for wing length; however, for
all other characters males had the higher value.. Overall, these
differences were not highly significant for single characters (Table
5.2). The percentage interlocality variation for each character,
fepresenting thé proportion of variability in that character due to
locality, are also 1inc¢luded in Table 5.2, With the exception of
male tail length, and body weight in both sexes, less than 12% of‘
the variation in tﬁe total sample is due to locality effeéts.

Comparison of the amount of intrapopulation variabiiity between
‘.populatiOns‘ (fablér'é;S)'iﬁdicafeslthat the variance of female bill
‘length ‘was ‘thé oniy cﬂafaﬁﬁef variance that differed . between
- geographic locations. Femalesg from Rockhampton had the lowest bill
~length variance (C,V.=0.89%), while females from Townsville had. the.
highest (C.V.=3.9%).

{¢) Correlations and regressions

Correlation coefficients between paired combinations bf body
dimensions and weight were éomputed fgr all samples of males and
females (Tablg 5.4). Coefficients of correlation between tarsus and
wiﬁg length were heterogeneous at the 5% level for males (Table
5;5),:Suflthose'f0£: other pairs':of :éhéfaétéfs‘ were homogénéoué
(x?4)¢7.815, . p>0.05). Average ,intrapopulét;on  vco;relaﬁion
;éégfiéiéﬁéé fﬁrut;é.£§;r-;a§piés‘é#e él;o.shQWn'in Table 5.5. All
sigﬁifieant» coi:elations were. pqsitivevanq,vwith_the’exception of
biil length, were significant.‘at, the 1% _level.v, The strongest .
correlations ‘were found between tarsus length and body weight in
both sexés.

Intersexual correlation coefficients and regressions of 1linear

dimensions and body weight calculated for the four localities are
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Table 5.3: Homogeneity of variance in size in house sparrows
from Cairns, Townsville, Rockhampton and Adelaide

Weight
Wing
Tail
Bill
Tarsus

Males

vVariance
ratioa

3.552

5.839
7.001
1.272
2.173

Females
Bartlett-Box variance
P ratio
1.565 5.485
1.292 3.604
2.299 3.424
0.054 19.389
0.618 1.705

(** : p<0,01)

Bvariance ratio = max variance/min. variance -

Bartlett-Box
P

1.801
1.592
0.919
3.895%x%
0.188

Table 5.5: Test for homogeneity of correlation coefficients between

locations.

(&) Mean correlation coefficients for locality data
Significant correlations are shown in bold-type.

Character

weight

Wing
Tail (n=34)
CBill. .

Tarsus

(b) Chi-square values

Weight

0.691
0.417

- 0:183 -
0.709

" Wing ' Tail
. (n=43)
0.192 . -0.127
- . 0.436
0.572 -
S 0,057 < < - 0.164"

0.644 0.272

" Bill
. 0.330
- ~0.004
. -0.074

0.068

Values with p<0.05 are shown in bold—type.

Character

Weight
Wing
Tail
Bill
Tarsus

Weight

2.391
6.228
2,778
0.348

wing ‘ . Tail

3.570 3.216
- 0.830
5.057 -
©1.533 ' 0.499
0.672 1.301

Bill
1.280
0.939
2.786

1.463

NI,

Arrangement of correlation matrlx is the
same as for Figure 5.4.

Tarsus

0.776
0.064
~0.203

—

Tarsus -

0.510
10.435
1.869
6.036

07133
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Table 5.4: Correlations of size characters in house sparrows from
-all localities. Coefficients for males are in upper
triangles; those for females are in lower triangles.
Sample sizes are indicated.

(a) Cairns

Character Weight Wing Tail Bill Tarsus
‘ (n=6) ‘
Weight - ~-0.128 ~0.440 0.560 0.756
Wing 0.644 - 0.166 -0.066 0.%20
Tail (n=8) 0.841 0.896 - 0.642 0.125
Bill 0.544 0.045 0.302 - -0.344
- Tarsus v 0.756° 0.553 0.534 0.199 -

(b) Townsville

Character Weight' Wing Tail Bill Tarsus

L . S {n=14) o L . S .

Weight - o -0.128 -0.440 0.560 0.756

Wing 0.703 - 0.448 0.208 -0.384

Tail (n=9) ~ 0.452°  ~ ~ ~0.1%3 =~ =0,170 = -0.466

Bill ~ 0.371 0.064 0.055 - 0.609 |
Tarsus 0.649 0.513 -0,038 0.271 - :

(c) Rockhampten

Character Weight Wing Tail Bill Tarsus §
’ . (n=12) . , 2
Weight - 0.153 -0.016 0.213 0.603 ;
Wing 0.275 - 0,586 = -0.213 -0.067 :
‘Tail (n=8) -0.304 0.561. - . =0,252 0.008
Bill . 0.222 0.441 0.369 - -0.265
' Tarsus’ = - 0.563 - S 0.641  0.448 0,203 =

.. (4) Adelaide |

Character Weight Wing Tail Bill Tarsus
: ' © (n=11)

Weight - 0.351 -0.165 0.246 0.663

Wing 0.823 - fe— 0.399 - -0.027 0 - 0.164

Tail (n=9) 0.464 0.450 - -0.147 -~ -0.264

Bill -0.315 -0.260 0.049 - 0.093

Tarsus 0.693 0.757 0.269 -0.325 -




Figure 5.14 Correlations and regressions of mean measurements
of male and female house sparrows

KEY
B regression of female measure on male measure
| —— “regréssion of male measure on female measure

. Regressions:

i.

ii.

iii.

iv.

Body weight -

Wing length-

‘"Tail length

Bill length

Tarsus length

‘shown

r=0.885 (ng)
F = 0.95 M +1.18
M = 0.83 P +4.75

- ¥=0.986 (Pp<0.05)
F=100M=-3,3.
M=0.96F + 5.6

]

r=-0.637 (ns)
F = -0.10 M + 61.7
M= -4,20 F + 293.

‘r=—0,218 (ns) — regression not

r=0,412 (ns)
M=0.34F + 12.0
F=0.50M+ 9.1
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ordered in the same way between localit
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shown in Figure 5.14. Significant correlations were found for wing
lengths only, and a test of homogeneity indicated that the
corre;ation coefficients were, in fact, heterogeneous (x%4)=1o.01,
p<0.05).

Interpopulation correlations (Table 5.6) were strong for tarsus
length-body weight and wing length-tail length in both sexes. For
femalés, significant correlations were found between wing length and
body " weight, and wing length and tarsus length; for males, the

correlation ~between tail length and body weight was also

 significant. Male and female wing lengths are plotted against tail

length in FPigures 5.15 and 5.16 respectively using data from all

localities. ' The - regression coefficients for the two sexes are not

. significantly different (t=0.482, 73 d4d.£., pP>0.50)..

(d) Sexual dimorphism
Sexual dimorphism was evident only in wing  length and tail
length (Tables 5.1 and 5.7). Relative to body mass, as indicated by

tarsus length or the cube root of body weight, the wing and tail

 were disproportionately longer in males than in females. Geographic

variation in sexual dimorphism occurred only in body weight and tail
length, though the dimorphism of individual characters was not

“ - s

sexual dimorphism is illustrated ‘in ‘Figure 5.17. Mahalanobis

distance was greatest for specimens fzom'cai;ns_andvleast,for those .

from Rockhampton. ~ The proportion of linear variables required to .

effectively separate the sexes varied between localities (Table
5.8). At all localities wing 1length. was included in the
discriminant function; it was the only discriminating variable used

for specimens from Rockhampton.

ies. Geographic variation in



- Table 5.6+

Character

Weight
Wing
Tail
Bill -
Tarsus

Page 86 -

Interpopulation correlations of size characters in
house sparrows. Arrangement of the matrix is the
as for Figures 5.4 and 5.5. -

Weight

-

0.354
0.336
-0.139
0.456

Wing

-0.024-

0.488
0.022
0.466

Tail

-0.355
0.562

0.100
0.196

Bill

0.182

0.047
-0.043

0.099

same

Tarsus

0.626
-0.15%
-0.291
-0.004




' Pigure 5.15 Plot of wing length versus tail length for male.
house spa.xjrows ‘ ' i
e — A icé.i.z‘:ris;‘— r‘==b..16}6":
— — - ®m Townsville ->’r=0.f}48 |
e o Rockhampton - r=0.586
—'—'—'— | v ;Adeiaide - r=0.399
'——'—-—- o "_(:'pm’.bim_ad ¢ata - r= 0.436A

@ Llocality means
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Figure 5.16 Plot of wing length versus tail length for
female house sparrows

L I I I

KEY
'A‘V Ca.lxns ~r=0,153 -

B Townsville — r=0.153

- O Rockhampton — r=0.561

v Adelaide ~ r=0.450

@ .Locality means -

88

. .Combined data - r=0.448.
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Table 5.7: Sexual dimorphism in size in house sparrows from Cairns,
Townsville, Rockhampton and Adelaide.

(a) chbinedvdata

‘Chatactér'
Wihg length
Tail length

.Bill. length
Tarsus length

Weight

Cube—root of weight

Mean difference?

(b) Individual localities

" 'Absolute ‘Percentage
2.32 3.15
1.87 3.33
-0.09 0.59
0.16 0.91
0.21 0.79
0.008 0.26
Cairns - Townsville Reckhampton = Adelaide
Character Abs % " Abs % - Abs $  Abs %
Wing 2.44 3.31 2.23 3.01  2.34 3.21 2.43 3.30
» Tail 3.42 6.12 2.44 4.34 0.67 1.19 1.48 2.64
S Bill -0.20  ~-1.25" 0.13 0.82 -0.20 -1.76 0.21 1.35
. Tarsus -0.23 -1.25 0.18 1.01 0.45  2.49 0.25 1.39.
Weight -0.09 =0.35 0.13 0.52 1.21 4,60 -0.39 -1.38
D> 25.32 5.11 2.61 4,03

dabsolute differences are male minus femgie; percentages
are absolute difference divided by smaller mean,
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Table 5.8: Relative influence of linear variables in discriminating:
- between males and females at different localities.
. Comparison of discriminant function coefficients.

Caizrns Townsville Rockhampton Adelaide

wing 1.564 0.628 1.000 0.981 -
Tail -~2.,203 0.598 N : - '
Bill 0.853 - —~0.364 - 0.365
Tarsus - 0.480 L= -

% cbrrectly 100 87.0 -+ -80.0 $0.0
classified




~ Figure 5 17 Histograme of discriminant scores, show1ng geogzaphlc

variation of sexual dlmorphxgm

males .

N

ZB

'females

"M" and "F" indicate mean discriminant scores for males and femald

respectively
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5.3.3 Correlations with climatic variables -

(a) Seasonal correlations
Correlationfcoefficients between mean body weight and mean
maximumr and minimum temperatures for each_month are shown in Table
5.9. For both iownsville and Adelaide, none of these correlations
are Significaht.
(b) Geographic correlations
Correlations between the morphological variables and 12
climatic variables' are shown in Table 5.10,. For male body weight,
wing length bill length and tarsus length and female wing length,‘
tall length and tarsus length, none of the correlations was
significant. Fenale body weight was significantly - correlated - with
maximum winter and minimum summer temperatures only. Tail length in
males was positively correlated with mean 3 p.m; relative humidity
and negatively correlated with elevation, Female bill length was
highly lpositively correlated with minimum  and  maximum summer
temperatures, maximum winter temperature, and average maximum
températuxe, and neg&tively correclated with elevation.

Regressions of body weight (ngramé)'cn'latitude (°L) had the

equations W=0,16°L + 22.6 (F=14.08, 1x41 d.f., p<0.01) for males and

w-o 18°L+22.0 (lee 98, 1x32 d. f., p<0 Ol) for females. These

equatlons were us ed to predlct body welght at other 1at1tudes for

which banding data were available - comparisons are shown in Table

Sfll. v In allr cases, -prediqted ‘values werg closé t6 the yalueé
obtained from banding records.
(c) Sexual dimorphism
The Hahalanobis distance measure was highly correlated with

rainfall and minimum winter temperature (p<0.15), indicating that




Table 5.9: Correlations between

Male
Female-
Minimum
Maximum

climatic data®

Townsville
Male Female
- . 0.523 .

0.523 - - - -

0.230. . -0,139
0.229 ~0.222

body weight and monthly.

Adelaide
Male Female
- 0.028
~0.150.  —-0.476
-0.133  -0.486

aTownsville, weather data for June,_;982ll o
Adelaide, ‘from Bureau of Meteorology (1975) -
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Table 5.10: Correlation coefficients of linear variables,
weight and Mahalanobis distance measure with

(a)

RAIN
MINW
MAXW

'MINS

‘MAXS
HUM9
HUM3
AMIN
AMAX
LATIT
LONGIT
ELEV

(b)

_RAIN
"MINW

MINS

~MAXS- -

HUM9
HUM3
AMIN

- LATIT
LONGIT
ELEV

. Page 94

climatic variables. Significant correlations are
in bold face (n=4). Abreviations as per

 Table 2.1
Males
D? Weight
0.899 ~0.756
0.835 -0.867
0.468 -0.834
0.443 ~ -0.861
0.314 -0.648
. 0.727 -0.514
0.758 ~-0.842
0.608 ~-0.903
0.383 -0.760
-0.571 0.861
0.013 -0.400
-0.687 0.940
Females
Weight wing
—0.659 0.439
-0.725 0.600
-0.960 0.257
~0.974 0.300 .
'=0:903- ~ ~~0.030 -
-0.651 -0.043
-0.528 0.866
—0.926 0.426
~-0.949 0.128
~ 0.935 -0.329
-0.776 -0.311
0.703 -0.831

Wing

-0.469
0.610
0.190

Q.228

-0.105

~0.027.

0.887
0.381
0.054
-0.280
~0.406

~0.819

Tail

- =0.739
-0.640

=0.220
-0,186

- ~0.098 -

-0.603

- —-0,587
.=0,363

-0.145

0.329

0.163
0.468

Tail

0.821
0.894
0.510
0.525
0.244

0.430

0.997
0.687
0.384
-0.607
~0.104
-0.956

Bill

.0.752 .

0,757

0.995
0.991
/£ 0.980

0.836
0.469

0.948

0.999
-0.975
0.859
~0.634

Bill

- 0.120
0.283
-0.129
-0.083
—-0.403

. —~0,386

0.660

0.051
-0.255

0.054
-0.626
~0.5669

Tarsus

0.655
0.494
1 0.257
0.207

0251 -

0.728
0.294

0.236
~0.332
0.092

-0.216

-TarSus

-0.238"
—0.427
-0.165

- =0.217

0.100
0.227
~-0.726
-0.307
-0.051
0.214
G.320
0.712

- 0.322




" Table 5.11: Predlcted ‘body welght for variou

compared with actual weight obta
banding schedules

Predicted

Page 95 .

s 1oca11t1es,
ined from

* Actual for May-July

. (sample~-size indicated) -

M P
 sydney (34°s5)% 28.0 28,1
Mount Nelson, gas. 29.5 29,7
(43°3)
Hobart ‘I‘as (4303) 29.5 29.7
. Canberra (35.305) - 28.2 © 28.4

afrom specimens in Australian Museum

M P
26.6 (4) -
30.7 (2) 29.4 (1)
28.4 (5) - 27.1 (7)
28.3 (4) -

J G.K. Harris (unpubllshed data - A,B.B.5.):

°N. Tolman (unpublished data - A.B.B «S.)
R.A. Tilt (unpublished data — A.B.B.S.)
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sexual dimorphism is greater from areas with warmer winters and

higher rainfall.

5.4 Discusgion

5.4,1 Seasonal variation -

(a) Body weight
Seasonal weight changes in house sparrows from Townsville and

Adelaide are compared invFigure 5.18 with weight changes in English

birds (Oxford: O'Connor, 1973). House sparrows in England gained

Qeiéhf érogres#ively from mid-summer to mid-winter due to increased
fat storagevon;the body:v Males lost weight in’mid~autumﬁ'and.sprin§
as Va_ result>_of decreasing fat reserves; tﬁis decrease was due to
increased sexual displays and growth of reproductive organs. . In

females, spring. weight loss resulting from the decrease in fat

- reserves was more or less offset by the increase in size of +the

ovaxry and oviduct as breeding commenced; females lest weight in

autumn since the gohads did not develcp during this period - even

‘though the birds were involved in sexual displays and nest-building.

'House sparrows:ih'adelaide followed this general pattern of

‘weight = variation; however, there were some differences: (1) in

Adelaide, male sparrows did not gain weight in winter - during this
period they dropped to their minimum weight for the year; (2).

. variation in female weight over the year was greater in Adelaide

than at Oxford; (3) females reached their maximum weight in
mid-winter in Adelaide rather than in early autumn, While data
collected in Townsville do not yet include the summer months, the

pattern of weight variation followed here was similar to that in




. Flguro 5. 18 Comparison of seasonal variation of body welght
- ©in Tewnsville with that in teémperate req:Lon:z

‘Localities:

—_—— Oxford, England (0O’Connor, 1973)
— Adelaide (Jenkin, unpublished data)

— — Townsville
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Adelaide; however, there was less variation between the months in
Townsville than in temperate »areas. In spring, birds from
Townsville and BAdelaide were similar in weight, but ﬁhe weights in
England were always larger than those found in Australian birds.

The degrée.of sexual dimorphism -displayed by FEnglish birds
varied throughqut the year, From late autumn to early spring males
were heavier than feﬁales; however, at other times of year females .
were heavier than males. In Adelaide, males were heavier than
females for 10 months of the year, fémales becoming heavier.in late
wiﬁter‘ and éafly fépfihg}‘ 'In Townsville, the sexes were almost
identical iﬁ weigﬁtvfiom mid-autumn to early spring, but males were
‘slightly heavier in'early'autﬁmn, irdicating that annual variation
in wéight in Townsville sparrows may. follow the same pattern - as. in
Adelaide. The Jlow correlation between body weight ﬁnd average
monthly temperature in Australian house sparrows suggests that the

Australian populations for which adequate data are available are not

_subjected to the low temperatures required for +the production' of

large amounts of insulative bedy fat. -
" (b) Feather variables

‘Seasonal variation in wing length of birds from Townsville and

Hobart (Tolman, unpublished data) is cémpared in Figure 5.19 with

that of house sparrows in Czechoslovakia (Folk and Novotny, 1970).

Thesevdata indicate that the wing remiges developed until the end of

winter, attainiﬁ§ ~their maximuh length  in ,gafly spring. . . In
subsequent months, the remiges were gradually worn off at the tips,
this process culminating at the end of summer when the mean .wing
length attained the minimum value. During this period the males

started to moult and their average wing length increased as new




F:.gure 5.19 chparn..;on of 'seasonal va.rld.tmn of wing length
‘ "between localities

Localitiess:

—_——  Czechoslovakia (Folk and Novotny, 1970)
————— Hobart (Tolman, unpublished data)

——— Townsville
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remiges grew. The wing length of females decreased rapidly dhring
the breeding season (spriﬁg) due to their remiges becoming damaged
by incubation, After breéding there was a slight decrease until
mid—autumn when the minimum was reached. The primary feathers were
replaced by late éutumn and the wing length increased abruptly.
Females were thus about a mgnth behind‘ma;es in moulting.

Australian house sparrows followed this pattern closely, though
female wing lengths decreased earlier in the year than did those_in

Czechoslovakia. In Townsville, wing length decreased from June in -

" both sexes — two months earlier than in Hobart.

Tail length in Hobart and Townsville sparrows followed similar

_trends to those shown by wing length. In Hobart (Figure 5.20), tail

. moult. of males began in February and - by- June - the  rectrices -had

reached their maximum length. During spring there was a slight
decrease in length, but it was not until February that tail length

decreased significantly as feathers were dropped and moult oécurred.

In contrast, the tail length of females decreased soon after June

and by -December had dropped by 10% due to wear occurring during
incubation. As for the cycle of wing moult, Townsville birds were

one or two months ahead of Hobart birds in the tail moult cycle.

Summers-Smith (1963) states that the annual moult of house

sparrows -in England occurs mainly in the period July tovmid—0ctobez

(mid-summer to mid—autumn), a.péribd..cOrréspcnding.:tb - January: to -

mid-April in Australia. = The data presented here suggest that .

sparrows in tropical Australia moulted in January and February,
while those in temperate Australia moulted from February. In
southern Australia the last clutches of eggs for the breeding season

were laid in late December and early January. Therefore, the




ngure b 20 (.ompurlson of <‘Qa.aonal varlatlon of t;nl length
o betwcen localities ‘

Localitiesy

——  Hobart (Tolman, unpublished data)

e @ e Townsville
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parents were not free of the young until the end of January, and
moult was deiayed until then. In Townsville, the heavy rainfall
experienced iﬁ December and January may curtail the breeding season
and cause an early moult, Many studies of avian reproductive
periods do, in faét, emphasize that breeding stops during or beginé
after that part of the year when the rains are the heaviest (Moreau,
1950; Thomson, 1950; Voous, 1950), and studiés'in tropical 1India
indicate that the house sparrow there ceases all reproductive
. activity during the period of monsoons in. December. and may peéin
again for a short period .in February (Naik and Mistry, 1973).

New feathgrs produced at the moult serve to reduce the extent
of; ﬁélé ﬁarkings‘oh fﬁe‘body; ‘fhé fédﬁcfioﬁ of these mafkiﬁgé ﬁ#s
‘been recorded from Europe (Summers—-Smith, 1963) and North America
(Selander and Johnston, 1967) and may be important in reducing the
level of inter-male aggression at a time of year when strong social
fies are important. |

(¢)  Bill iength

The house . sparrow énd‘ maﬁy other biidéb that are largely
“granivorous in the winte£ aﬁd insecﬁi&or§u§'ib theisummer exhibit
seasonal changes in bill length reSulting from variation in the rate
of wearvexperienced by the constantly_grOWing horny tip; In sampies
of spéxrows from California, Da#is (1954) found that mean bill
" length varied s‘iqnif‘ic‘aht‘ly _throughout the year; bill length was’
Significantly greater'from"late’spring’to’mid—éqmmef than in winter.
In Germany, Steinbacher (in Selander and Johnston, 1967)‘found a 10%
increase in bill length through the summer. Bill 1length reméined
almost constant from autumn to spring, and had lower variance in

this period than in the summer. Seasonal variation was greater in
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females than in males. Variation in Townsville over the whole year
is probably less than that in temperate areas since insects remain a

part of the diet for longer periods.

5.4.2 Geographic variation -

An obvious problem with examining geographic variation of the
ﬁouse sparrow over a small number of localities is that the whole
range of environments in which it is found are not represented, and
‘any lggogtaphigvt:ends in house spartqwbsize Qnd proportions may not

be revealed. However, the specimens came from a large enocugh range

over Australia to provide 'a basis on which to compare the

variability and gecographic variation of house sparrows in Australia
with those in North America and Euiopé.l

That house sparrows in Australia have wundergone significant

- differentiation in Dbody size is shown by the clinal variation in

¢

- body weight, since body weight is a gocd indicator of general size

(Amadon, 1943), provided that weights are taken from specimens

collected at the same time of year. Since  all samples  used here

‘were collected in June and. July,,_the:seaspnal changes shown. in

Section 5.3.1 do not need to be accohnted for. .

.

~The regression of~-bodyf~weight-~on~'latitude~'exemplifies -the- ~ ~ ~~

ecogeographic rule of Bergmann, which describes adaptive trends in

‘body size as they relate to problems of heat flow and temperature

‘regulation (Mayr, 1963). Johnston and Selander (1964) found that a

regression of male body weight on latitude had the equation W=24.1 +
0.12°L for localities north of southern Texas (25°N); this equation
is in agreement with the regression obtained in Section 5.3.2. In

Europe, the regressions of weight on latitude are: W=16.2 + 0.29°L
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(males) and W = 16.8 + 0.26°L (females) (Pinéwski and Myrcha, 1977).
These regressions are slightly different from those found in
Australia and North America. Body weight "shows more latitudinal
variation in Europe than in North America and Australia (Table
5.12).

Since body weight varies seasonally and -throughout the day

(Pinowski and Myrcha, 1977), most studies on the validity of

Bergmann's rule-for birds use wing length as an indication of

general body _sizé,:vsince "wing load” necessitates a fairly close
correlation between wing length and body weight (Mayr, 1956). 1In
the sample examined here, variation in wing length between

localities was not highly significant., In males, 11.4 per cent of

. the variability was due to locality effects; .in females only 0.5

per cent was attributable- to locality (Table 5.2). Similarly,

tarsus and bill lengths  and female tail length showed only small

‘amounts of variability which were attributable to locality. The

small amount of geographic variation in tail and wing lengths is

ordered in the opposite direction to body weight and agrees with the

"latitude effect" described by Snow (1954): meith the same winter

temperatures, wing length tends to be greater at lower latitudes

v'than it is at higher latitudes" (p.21). This effect is generally

hidden when a large number of localities are used in studies of

geographic = variation, and is implicated here since the four .

‘localities sampled have hinimum winter temperatures of -about the

same value (Table 2.1).
Measures of interlocality variability in North American house
sparrows have approximately the same values as those found in

Australia (Johnston and Selandexr, 1971, 1973); however, these
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Table 5.12: House sparrow body weights at various latitudes in
. Australia, North America (Johnston and Selander, 1964)

Latitude

(°N or )

10

20

30

40

50

: 60»

and Europe (Pinowski and Myrcha,

Australia

M P
24.2 23.8
25.8 25.6
27.4 27.4
28.0 29.2
30.6 31.0

M
25.3
26.5

27.7

- 28.9

30.1

North America

19.1

22.0

24.9
27.8
30.7

33.6

1977)

Europe

19.4
22.0
24.6

27.2

29.8

- 32.4




Page 106

measures are less than for European birds. Johnston and>Selander
(1973) found that wing length, tail 1length and bill 1length were
especially constrained in geographic variation in American samples.f
A possible cause for such modest interlocality vériability is that
there was a restriction on available variability in the birds making -
up the inoculum samples of the 1860s, Such a restriction could bé
due to low_vatianée in the inocula, owing to chance trapping éffort
(the Founder effect — Mayr, 1940), or to restricted variation in the
source itself (ldw vériance in the populations frqﬁ which_the_
inécula briginatea); -Sihée the'number 6f spafrowériptroduced in tﬁe'
1860s was in the hhndtedé (Ryan, 1906); and éame fréh only & few
localities in England, the latter is more. likely. .
Whilevinterloqal;ty y;riat;on is smallerkiﬁlhpst:alia and North
America than in Europe, the average 1levels of interpopulation
variability are appfoximately the same. Cqmparisog of sgamples of
Aﬁsffalian sparrows with those froﬁ England and North America

(Tables 5.2 and 5.13) reveal no differences in average level of

intrapopulation variability. Lack (1940) found no greater

. variability in wing length ahd‘bill léngth in North American hcuse

sparrow populations ‘than those in England énaiGérmany (a further

source of North American introductions) and concluded that, if there

: Qéé“ a’bhase-6f~ihérédsedliaiiébility £olldwing introduction then it

was:confined to a brief period when the popula?;oqs. yere rapid}yA
éxéanding and adapting "to new eé?ifopmentgl‘  qpnditi¢n$5
Coefficients of variation of the linear measures and body weight are
plotted in Figure 5.21 against the length of time since initial
colonisation for each locality. The wing length of sparrows in

Cairns (colonised 1964) had high coefficients of variation while
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Table 5,13: Intrapopulation variability in size in house
sparrows from North America (J.ncludlng the Hawa:.:.an

Islands and Bermuda) and England (£rom Selander and.
i 'Johnston, 1967)

Mean coefficient of variation
Character . .= . . S .Males. . . . . Females

(1) Wlng length S
' North America = 1.88 1.88
England - 2.28 1.90

(ii) Tail length
North America 2.60 2.80
Eurxope .. 2.54 . 2.44

(iii) Bill length o o
North America 3.79 3.87
England 3.62 4,41

(iv) - Tarsus length : R
North America 3.62 = 3.68
England 3.62 4,41

(v) Body weight . S

Europe 6.01 5.92



Figure 5.21 Change in coefficient of variation of measured = |

. characters with time since arrival at locality :

Wt - body weight
Wi ~ wing length
.T1 ~.tail.length,
‘Bl - bill length

Ts

‘tarsus’ lerigth
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birds in other 1océlities had coefficients ’which were lower -
though, as shown in Table 5.3, this différence was not significant.
Coefficients of variation of weight and tail length increased with
time after introduction, while tarsus length and bill length
remained relativély constant. Females from Rockhampton were unusual
in having a coefficient of variation of bill length of less than one

per cent, rhe relationship between variability in the population '
and the time it has been established requires further study,

particularly in populations at the expanding edge. of the species’

range.

The homogeneity of correlation coefficients between the

different localities indicates that the same characters tended to

. covary in each population.  Using 18 -localities - and ' larger sample

sizes, Selander and Johnston (1967) found that all character pairs
were significantly correlated, with the strongest correlations

between wing length and tail length. In Australian sparrows, the

strongest correlations were between body weight and tarsus length,

and  between wing -length and tail léngth'for each sex. While the

same pairs of characters tended to covary at each locality, the

fegiessibﬁ equations varied from locality to locality as shown in

 Figure 5,16 for females. Figure 5.15 crudely shows geographic

variation in feather length in males and indicates that the

relationship between wing'length ~and : tail . length for males was

similar = for = the four  localities, In this  case, a regression

analysis using locality -means yielded a similar result to that using
individual measurements. In contrast, the heterogeneity in the

female sample resulted in a different regression equation since tail

. length in females did not vary geographically.
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Intersexual correlations and regressions of locality means
(Figure 5.14) show that for body weight and wing length the size of
females can be predicted from that of males and vice veréa with some
accuracy. Because female tail length does not vary geographically
there is poor intersexual correlation between the locality means fox
this character. Similaily, bill leﬁgth and tarsus length
covariation betwéen the sexes is minimal since geographic variatioﬁ
is non—signifiéant and the variation present is ordered in a random -
fashién‘(Figurgs.Sflé and 5.13).' House sparrows from Nprth America
(Selander ‘and '-JéhﬁstOn;r"1967)".had‘ significant ‘interéeku&1 '
‘éoireiationsrfor eﬁcﬁ‘chafacief.v- | -
The. average. level of sexual dimorphism in-size“calculatéd for
. Austialian‘_spa;:ows'vclosely ~approximated that of North American
sparxrows (Selander and Johnston, 1967); males are 2~3% larger than
females in bedy weight and feather length characters, similar in
gize of bill and about 1% larger than females for tarsus length,

Sexual dimorphism in body parts may be attributed to Darwinian
sexual selection (Johnston and,Seiander, 1973); .sexual differences
iﬁ wing length and tail length relative ﬁo body mass are presumably
1‘ 'rélated to behavioural diffeiénéeé: 1Thé idné férﬁ ﬁéiﬁtenance'of‘
sexual dimorphism in size appears to be  1§:991y geénetic in birds
(Lande, 1980) and any changes in the amount of dimorphism between
locality samples are therefore the result of adaptation to local
'cond;fions. However, “bgcaqse sizé“is a polygenic character
(including both sex-linked and autosomal loci), there is a tendency
for a significant part of each new generation to be of intermeéiate
gize relative to parents (Falconer, 1960). Johnston and Selandex

(1973) found that significant sexual dimorphism did occur in house
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sparrows of high and mid-latitude populations and that this sexual
dimorphism became stronger after periods of high mortality in
winter. Johnston and . Fleischer {1981) demonstrated that
intraspecific fighting for feeding rights was probably responsible
for a  frequency-dependent mortality pattern  that significantly
enhanced the degree of sexual size dimorphism in a population.
Because the severiﬁf of winter varies geographically sexual size
dimorphism is also expected to vary in this way. Greéter dimorphism

is thus expected in sparrows at higher latltudes with v1gorous

‘wihters ‘and"lesser'VSexual differences at lower 1atitudes; thls'

holds for North American and European populations but not for those

. from South América-v(Johnston and Selander, 1973). In the samples

collected in Australia sexual dimorphism is larger in sparrows from.

the tropics and smaller in the témperate localities; this is
gimilar to the pattern found in the South American samples of
Johnsten and Selander (1973). The small sexual differences found in

Rockhampton sparrows is probably due to the fact that the sample was

~collected from. around a zoological garden where food was plentiful
throughout winter. Colder Ehan"normal winters in Cairns and

" Pownsville in '1982‘ (Chapter Two)‘ma§ havé'cénttibuted to the high

level of sexual dxmorphxsm found in sparrows from these localltles.

o Blll length and tarsus 1ength were the only variables of those
measu:ed. that did not ‘exhibit‘ cqnspicuoqs' geographic or sexual
variation.k However, these characters are also thé‘ £eaturesv which
are most variable between individuals within populations (Table
5.2); this variability is closely tied to width of feeding ﬁiche

{Rothstein, 1973). Hamilton and Johnston (1978) found that while

bill size was not subject to conspicuous geographic variation in
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mean value, thervariance of bill size over the sample localities was
correlated significantly with latitude if the sexes wgre combined;
they related :reduétioh of variance at low latitudes torincreaséd
competition (and therefore decreased niche widtﬁ). ‘At  higher
latitudes competition was reduced and the variance of bill size
increased, indicating an increase in niche width. In the Australiaﬁ
samples, the correlation between variance of bill 1length and
1atitude was not significant (r=-0.115, 2 4d4.f., p>o.05). In
addition, variances of bill length were homogenecus for the samples
’suggésting that nicﬁe widtﬁé éf‘Austialian hbusé Qpafr§ws in wintex
were the same at each locality. Intrapopulation coefficients of
véiiatidn'of'bill'length in Austtaiian houée spariéwé Qeré less fhan
those in North American house sparrows (Selander and Johnston, 1967)

but were about the same as those  found Dby Baker (1980) in New
Zealand stocks. This lowered amount of variation is probably the

result of a genetically restricted founding stock.




CHAPTER SIX

GENERAL DISCUSSION

The foregoing discussions and studies of the house sparrow - in'

other parts oif its range have revealed that it is a most "adaptable"

bird.

Several aspects of this adaptability are characteristic of

§ . . colonising species vin_-general ‘(Mayr,“ISGS).i However, the house

(1)

o

(2).

(3)

sparrow and other commensal granivores “have characteristics which
have .allowed them to expand  their ranges dramatically with the
| ép?ead of ﬁén‘from the centres of indigenous agriculture (Johnston
‘and vklifz; ié??)" Spééifié.chaiéc£e£is£iéé 6f éhé”héuéé épérréw‘és

a coleonising bird species include:

The basic evolutionary adjustment of associating with man in
a commensal relationship; thié relationship has allowed the
house sparrow to follow man gradually to néw areas of the
wdrld without regard for‘the natu:al habifa£>o£~£he region.

The. capacity for::compléx‘_siéé Tadéptation.;; Significant
north—south c¢linal. variation ‘occurs in Australia, ~North
America'and'Europe;*thou§h‘£he ﬁselectiVe”’agenCiéS"of"this
variation are not yet gndgrétood; This size adaptation

iéptésénté édaptatidn tbllécai éiiﬁaﬁic'coﬁditions.

'The capacity for -rapid' character mddification. Laxge

variance in character variables permits rapid response to
selection for change in size, proportions etc. Populations
of house sparrows in Australia and North America have only

half as much interlocality variance as the European
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populations, but this variability has developed in about 130
years, a much shorter period than the 10000 years since house
gparrows moved into western Europe with man.

(4) The capacity for lonngistance dispersal. Populations of
house spariowg produce Iindividuals which are capable of
moving away fﬁom their birth-place. This inherent ability
for dispersal means that newv habitat 1is being regularly
monitored.

With the combination of these factors and the additional

. assistance  of deliberate‘tfansport‘by‘man the‘housé Sparrow has now

become‘widespread from the tropics to the Arxctic Circle in _Eurasia

and . its  range 1is gradually expanding. to these regions in North:

America. In Australia and New Zealand, the house sparrow is found

from the southern—-most to the northern-most points. Clearly, the

sparrow is subjected to a wide variety of c¢limatic conditions and

 must have needed to adapt to these climates as it followed its host

into them.

The slow rate of spread into the tropical regions of Australia.

suggests . that the house - sparrow did require‘séme»time before it

' became - adapted to the conditions  encountered there. However,

movement into the tfopics generéliy requires few physiological

véhéﬁgés-foi birés éincé the thermoregulatory devices which evolved

with flight were developed in this region'(Kingvand Ea;ne;,»lBSé).

The major the:moregulato;y‘p;oblems encounte;ed‘by houseﬂspar:ows in
the trépics wbuld he heat-induced, rather than cold—induced, and the
common méchanisms sucﬂ as panting, gular fluttering and temp&rary
hyperthermia are adequate for coping with these problems. These are

augmented by a battery of behavioural thermoregulatory devices as
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described in Section 4.4.3., In a study of latitudinal trends in the
metabolic adjustments of the house sparrow over its range in North
America, Kendeigh and Blem {(1974) c¢oncluded that "“there is no
reason, as far as bioenergetics is concerned, why the house sparrow
should not eventually spread through thé American subtropics and
tropics" (p.185).

The delay in reaching North Queensland from the south may also
be explained by 'moﬁement of the house sparrow inland rathér than

along the coastal route (Chapter Three), though the reasons for this

inland movement and the sudden rapid spread throughout the region

would require further study.

Long-term studies of the population dynamics of +the house

. sparrow . in = tropical regions. would also .prove useful in f£illing in

some of the gaps in our knowledge of a bird species which has
supplied much needed information on the evolution, population

dynamics and physiology of birds in general.
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(a) Scientific names of birds

‘Ostrich

Mute swan

Mallard

Cattle egret
California quail
Common pheasant
Feral pigeon
Spotted turtledove
‘Laughing furtledove'
Skylark
Red-whiskered bulbul
Red-vented bulbul
Blackbird

 Song thrush
Ehropean goldfinch
bﬁuiopéah gieeﬁfinch
House sparrow -

Tree sSparrow

- Nutmeg mannikin-
thite-winged whydah
Common starling
Indian myna

House crow

APPENDIX

listed in Table 1.1

Struthio camelus
Cygnus olor
Anas platyrhynchos

Ardeola ibis

--Lophortyx californicus

Phastanus colchicus

Columba livia

‘Stfeptopeiia chinensis

"8, senegalensis -

Alauda arvensis

Pycnonotus Jocosus

‘ P, cafer

Turdus merula
7. philomelos
Carduelis carduelis

C. chloris

* Passer dcmestilcus .

P, montanus

 Lonchura punctulata -

Euplectes albonotatus.
Sturnus'vuLgarts
Acridotheres tristls

Corvus splendens
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(b) The sparrows and their near relatives

The sparrows belong to the Order Passeriformes and are a sub-family
of the weaver-finches as shown below (after Summers-Smith, 1963):

ORDER Passeriformes
FAMILY : Ploceidae

(WeaverTfinches)
I |

Sub—-family Passe;inae Ploceinae Estrildinae
.. Genera: S R : : pistribution:b

PLoéepasser (4 spp.) Africa
Pseudonigrita (2 spp.) Africa
>MbntiffiﬁgiLLa‘ (7 épé;) | Aﬁi# . bEufoée
Petronia (5 spp.)  Africa  Asia  Europe
Histurgops (1 sp. ) Africa
>Phtletairus (1 sé.') Africa
Sporopipes (é spé.) Africa
Passer (15 sﬁpl) ’ Africa- Asia Europe

Introduced: Australasia

~ N. and S. America
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(c) The species of the genus Passer, their primary zoogeographic
affinity, and their sympatry with primitive agrlcultural man
( from Johnston and Klitz, 1977)

Ethiopian séecies
Tropical African agricultural region
P. griseﬁs (vieillot), the grey sparrow
P. itagoensis (Gould), the rufous sparrow
P. luteus (Lichténstein), the golden sparrow
P. eminibey (Hartlaub), the chestnut sparrow
Other regions -
P, melanurus (Mﬁller)} the cape sparrow
P. simplexr (Lichténstein), the desert sparrow
P.vcastanopterus (Blyth), the Somali sparrow
:Péieéréfié'séeéies
Near Eastern agricultural region
FP. domesticus (L.), the house sparrow
P. hispantiolensis (Temminckj, the Spanish sparrow
e, mbnfanus (L.),‘the tree‘sbarroW'(parf)‘
P. moabiticus (Tristram), the scrub spéf_id_w |
Other regions
P. ammodendri (Gould), the deuai épérxow.
. P. pyrrhonotus (Blyth), the Sind jungle sparrbw
Oriental species
' Eastern Chinese agricultural region
P. futtldﬁs'(Témmith), the cinnamon sparrow
P. montanus (L.), the tree sparrow (part)
Southeast Asian agricultural regioh
pP. flaveolﬁs (Blyth), the olive-crowned sparrow

P. montanus (L.), the tree sparrow (part)




