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It has been previously stated that of the three Australian
vanelline plovers only two, the Spurwinged (Y

op) Plovers, ooour. in Tamania,

The present status of the two spesies in Tagania shows a marked
contrast with their sbtatus in the 1880's,

Tegge (1901) stated that in the 1860's the Banded Flover
(= Black-breasted Flover) was the commoneat plover in i‘amﬁa
and sightings gf the Spurwinged Flover wers congldered o rave
d Flover in Tasm

ocgurrences The number of Spurwinge

inereased afler the drought in 'i»', progunably beoause of the
movenents of individuals from the drier malnlend é&bﬁ:ﬁé@g aerogs
Bags Btralt to the eomparatively webber sonditions of Tammsnia,
From then the mmbers eontinued to increase, espsuially in the
lower midlands, until by 1901 floeks of up to 50
gighted alter the bres
rigolor appeared to be falrly stable in the 1900%s,
As mentioned by Thomas (in press), Littler (1901) gives a

HAPLE Were

ding seamon (legge, 1901). The nunbers

similar appraisal of the status of the two specles during the
sarly 1900%s,

Lord and Scott (1924) eonsidered the Handed Plover o be
& wellsknoun bird in Tasmania with flocks ecouring slong
or in the inland distriets They tlainmed the Spurwinged Flover was

the sea-ghore
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evenly distributed throughout Temsania, but not ag numerous as
the Banded speelies, which egourred in drier country than

the Spurvings The term "avenly distributed” as used by

Lord aud Sgott in describing the disteribution of the Spurwing
is migleading slnee sven today the Spurwing is confined to

relatively opon country such as grased native grasgland,

agricultured land, margheg, tidnl [lats and beaches and it i
inferred thab bthey wers indicabing sn even distributlion in
these partloular habltatbe,

During the next thirty years the Spurulnged Vlover
population In Tasmanis greatly increazed while at %hé game tlme
there was an apparent deeline in the musbers of the Handed
Plovers Unfortunstely bhere 1z no way of agsessing whether
this was & genuine decline in the population numbers of the
sanded Flover or whether the conslderable increase in the

numbers of Spurwinged Plover sssoclianted with increase in land

slearing and produetivity during this peried pad the abbention
of eornithologlets on the Spurwinged Plover salher than the
Banded Plover, If so, biased observation in favour-of the
Spurwinged Flover could bave gecurred.

Sharland (1958) ecnsidered the increase in the size of
the Spurwinged Plover population in Tagmanls Yo be of such
proporblon that he valled Tasmanis "the sbrong-hold of the
Cvpwrwinged Plover”, Although this elalm weg rob substantlated
quantltatively, it wac apparent that the ﬁ§n$iﬁyfé§§§§iﬁgsé_

Flover populations had insreased throughout Tammand
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gultable habitets. The Banded rFlover, which had apparently
ghown irrepular Ciuctuations in pepulation slse during the
preceding géﬂfég was then diminishing appreciably in nusbsrs,
Thomas (in press) sarr%i&t%é the inorsase iln Spurwingsd
Flovers with an inorease in bhe development of ageiculbural

landa;

fghe iﬂgzaas@ in the Spuvwinged Flover hag
golneidud with the inereusge in the acreage of ilsproved pasture
brought about by the use of super-phosphate and irace element
fartilizors and sowing of northern hemisphere tomperate gragsen.

ad from 259,000 in 1900 bo 733,000 in

ihis acveage has lnoroag
1930 and 1,500,000 in 1964..¢ The Danded Ilover is more Gommon
oh the poorer, drier ersas of luproved native pasbure, The
changed pattern of grassland mansgement has probably a&u%%é the
change in gbatue of the two plovers', |

The main objective of this parl of the pressnt study was
to obtain 2 quantitative anelysis of the present éiﬁ%?ié&%i@&@
sbatus and habitab preferences of both the Spurwinged and
Banded Plevers in Tapmania, |

The investlgation ccngloted of s survey which involved
sending géagﬁi@n%&i%as te 230 ssheols throughout Tasmanis and

4,

gesondly, o rood count of plover in selested reglons of Tasmania,
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The results of the voad survey were Lo be uged to check the

accuracy of the school survey resulis.

The form of the school survey was adapted from a gimilar

ceneus cavried ont by Headshaw (1968), in which he determined

the distribution of pied curvawong (Strepera sraculins
in regiong of South-eastern Australia,

The survey, consisted of two guestionnairss accompanied
by an expléns%ary letter and a plover identification chard
which were sent out 16 all country schools and many urban
schools throughout ‘agmanla and the Dass Strait lslandss
The schools were selected from a list consisbing of State and
private sgchools complled by the Tasmanlan erartmént of |
Edueation, Wherever poséible, sur%%y papers were pent to two
or nore schools in each area to provide a bagis Lfor within.
area ccmparison. The twe questlonnaires (Appendix I, Tables..)
were identleal in content, one being for Spurwinged and the other
for Banded Plovers. The questionnaires wore sonstructed to
obtaln infermation en cccurrence, {locks slzes, population
glzes and habltats of each spscles,

Digtribution of the questionnaires comnenced in early
July and wag completed within two weeks, July wag selested for
digtribution becauss 1t wap expecbed, and subsequently observed,
that at this time the large autumn-winter flocks of both gpecles

would be dispersed more evenly over their habitats in



preparation for the breeding season (Sharland, 1958; Thomas,

in press)e This factor would reduse considerably any

gengus ervors which eould ardes from movements of larze numbers
of birde into different areas during the survey, It has been

ghoun that although mov

emenie of Spurwinged Plover flesks ave
usually shert-ranged (Allen, 1963; Thomas, in press), Danded
Flovers are much more mobile during the ﬁ@%ﬂ@é%ﬁ@éﬁiﬁg gen 8on,
the veason for which is not elear, These nomadie fendencles of
Banded Flover flocks are substanbiated by Thomas (1968),

Returng from the survey vers recelved until mide
September and as most of the birds had not assseiabed into
flocks untdl Hovember, it was asmmed thet a relatlively similar
gat of %@aphﬁg eonditions were prevalent througheoub the perled
of the supve

3¥e The peturned dats wae aaalyseé?%&b@lateé «

88 shoun in FMgs, 1 and 2., The ccourrence and abundanse of
both plover specles throughout Tasmania are shown in Migs, 21-24
in Appendix I o

The rvead survey was conducted in flve avens; Kingsbon,

Ulverstone, Deloralne, Hlans and Telsbunna, The Kingebon

bk, due to the lack of time and the diptance from lobavd,

obesprvations vere only made twles in the four remaining aveas.

In these aveag obssrvations were nade once in late July and in
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1ate Auvgust and the resulis were avaraged.

The road sucvey areas wers chosen to include; a ssuthern
area {Hingston), an %a@%%?ﬁ aven, (Triabunna) a novbhors avea,
(Deloraine) and two northewost areas (Ulverstone & Uana) of

Toemania,

The gurvey sonslebed of counting the number of plovers
of beth specd s seen from roads traversed within a five mile
radiug of the selectad areas, M average of approxinately
thirty=Ilve nllse of road wae %%a?%f&@é,iﬁ sach arer and the
nusbers of ssch ppacies geen and fype of asbitat dn which thoey
occurrad were recordad. ‘i comparleon was mads of the wad survey

results with the gohool survey resulie in these aresg.

(a)

A total of 57F of the schoole rveplied and, although this

percaentage return was mueh lowsr than the 757 relurn oblbalined
in the survey by HZeadshaw (1368}, the survey ylelded mush useful
information,

The only doubblful polurns concerned the Handed Flover,
tne questionnadre Qas rejected becanss ib deseribed the Fanded

Plover se 2 "tres-nesting" species (probably eonfusing it with the

Golden Jhishler, o

whieh, although ruch
gnaller, has a splollar eolour pabtern, except for a bright yollew
breast), Tuo returns were vongidered doubtful (see Sppendix I,

Figs 24 ) bocause they deseribed the Banded Flover as
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feoquenting seashore habitatss It secmp 1ikely here that the

Hended Flover was belng copfuged with the related Hooded

otterel (Lharadrius cuculiatusior Dluck-fronted Dotberel

(c glwhich are quite common shore birds in
Tagmanlae
The rosulds of the survey are smmaris and

alse in Aops

‘ § ?%536 land 2
Table 1  shows a comparative amalysis of the
percontages of eategories indleated per question by the

partieipating schools, 4 furtber comparison was made of the

pumber of habitats cooupled by sach gpeciss in esch avea
(table 1 (£)).
Fignse21 222 ghow the eomparative gscurrence of Upurwinged

Flovers and Junded rlevers in the arcas of Tamania
by the survey,

Figne 23 & 24 dumonatrates the relative abundancs of the
opurwinged and banded Flovers in sach gurvey aves throughout
Tagmania, ihe wide distribution and high rolative abuniance
of the Spurwinged ?13?@* theoughout surveyed parts of the state
is marhedly e@amm with the loealized digbribubion of
Banded Flover ?@iﬁél&etiéﬁgsl

It should be noted that in gending the survey quagiimsg
to schools throughout laamanis, only the populated gz*%as were
sampled. lowever, previcus correlations of plover distributions
with lend produetivity (Themas, in press) indicabe i:ha%; these areas
are, in general, the selectad habitats of both ploverse
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Sgourrence (9u,1) Tv] frequentily
wﬁgfwiﬁg%é rlover 49 %;?
: gagéaé Plover 19.7 )
(v R } _ . -
 Winter Flocks (iu.2a)None Ueenpionslly | Gonstantly
TThpurvinged flover | 4ed 4049 5409 142
Banded Flover 701 a1 Bob 37
(e) ,\ ,
Plock Size (ue2b) | 0 |1-10 | 10-20 [20.50 | 50.100 ]>100
_Spurwinged rlover ' 2e4 | 4140 | 3149 [16:9 | Sad | 244 166
Banded Flover 6361 £’2357 208 366 D7 0.7 139
(d)
Betimated &ﬁgﬁ %@% §] ﬂimiﬁ T0=20 120=50 | 50=100 [>700
L% i
Spurwinged iiover | 0 WAG 707 (1240 | 2161|5145 142
’ E&ﬁé&i Floeer ,3()34 2,)&5& : ?@q% B q% 7 é’;;é; Bl 33?
() 4
Labitat Selectlon - -
(wed) (@) | (o) | () | (@ | (&) [(8)
'ggazgiﬁg@é Flover|12,1) 506 3.9 | 29.8 | 30.2 1804, 308
3&3@%@ Flovar 5e5 | 091 4ab 4509 Eéaé | 153 109
{a) maprging of ;5%155 saps and vivars
(b sais%ue
) Mighdly %iﬁﬁeréé Arsng
(‘4) t&*v vaddock
(a) wot g@édﬂgﬁ
(£) sultivated land
£9)
Ho, Habitats ﬁ%@@?@ﬁ@
2 U A 6. e
3he8 | 197 | &e5 el teh 142
Panded Plover | 61.4) 33,3 | 40 [ 1.3 | O 0
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the averaged resulbts of the five road survey aress were
gompared with the sshool aué?ag vosults of the ssne arsag
(Table 2 )o Comparison of the read and school purvey results

for the Spurwinged rlover indleates an scceptable acouracy in

the school survey resultss Ihis also applies for the Banded
Jlover results although here, in general, the road count vas
%ligh@ly’léﬁﬁ than the scheol survey results, This gseems

their distribution

explained by the timidity of Banded Floverg and
in habitats which ave deier and often more vemote than the
Spurwinged Flovers it ie possible, from the previously shated
fachy that in some of the school swrveys, the Danded Flover
repults may be an underestinmation of the true population
characterleties,

Ag ehoun by the resulis, 1t was only g&%ﬁibl%}ﬁﬁ
eptimate the abundancey oecurrence and habitats of the two
fpscios in the read survey (except in the Kingston area),
Flock slze and flock ceourrence were nob included begaunse of the

short duration of the rood suvveys

The results confivm the observabions wade by Sharland

{1956) and Thewas (in press.) that the Spurwinged %1@?§% is

wuch more widely distributed and abundant than the Handed Flover,
Although pome avens, espgeinlly in western Tamanias

indleated an oecasional sceuwrrence of Ipurwlinged Jlovers, no survey
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arens showed Sourwinged Plover ccourrenses as "none™ or

Hrarely"s Thls contrasted markedly with the cceurrengs of
Banded rlovers which wae reported ag "nond' or "rarely®,
by 48.27 and 23.4 of sehocls, respectively,

The vesults (mee Pig, 21 & 23 ) show that Spurwinged
Plovers ara ubiquitous tﬁfauﬁégu? the sgbate, coourping in
numerons habitats. both nabural and "manemade™, In faet,
it in not wpeommon for Spurwinged Flovers to bvesd in pavks
and gardens of denssly populated nrban aress, The Spurwinged
Plover, unlike the Banded Plover, are abls fo clogaly co-exlst
with man and appear to havs banefittad frem the devalowment of
1and and the aseociated increased yrimary productivity.

The maintensnee, throughout the yesr, of large porulations

of Smryings in goms deler widland aveas appears o have been
fasilitated Yy the consteuction of mmereus artificial dams
whieh subgeguently provide the nesessary water requirements of the
Spurwinged Flover, Deought g§§at1§ affects these plovers and
many sorvey returns indleated desreases in Spurwinged plover
nopulaticneg in the proceding Plve years. which they attributed
to the gemimdrought conditlions prevalent in ﬁé@%@ arens during
thisg period. BSharland (H58) states that many birds were
reported to have disd during times of drought but 1t is not
known whathey the §§§alati§ﬁ deoreages previougly dlseussed
ware due to moriallty or population movements away from drought

areag,
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The survey resulbs geem to conlizm the locslised distribution
of Danded Ulovers. In fact, many schools indivated that these
vlovers ococurped in very loeslized groups usually assoclated
with native grasslands and poor soll conditlons.

The wmain samgeat;atigng of danded Flovers in laszsania

appasred to Do in thees arcas (ses fige24).

(1) the Papy north-wosbern reglon; o.ge wnlthton, Zdith Ck.,

and Vontagy. éf@ase This region Lo close Lo iing Ise,
which bag a nediun deneity landed flover populsblon,
and 4% 1s possible that i&gﬁg is an interchange of
thase blrds between the king ipe and fay worthewvest
roglongs If so, this could explain the comparatively
high ccncsabration of Landed Plovera in the dmithton
Honbapg 8898s

{ii) %he centzal reglon; this axtends approxinately from
Poph Sorell sast to the Tanar Adver (e.ye /iverside
and ixeter] and sonbhuards, %ﬁf&ug& Deloraine, to
the Lower Midlands, Although fow surveys were recelved
feom the Contral Hidlands (e.ge Longford o itoss)s personal
observablons indicate loealized populations in this svea,.
The esﬁtrﬁi region algo sxbends westward in the south

sncompasslog the Uugesi

anilton areasg.

(111)the far novtheastorn reglon; e.gs Seotbsdale, -dngarooma
and CGaps Portland(Guller, perse comse)s Although no
Banded Flover Survey was recolved from ilinders Ie.y

two surveys veported lavge concentpations theres



if so, there way be population interchanges of Janded
Plovers between Flinders Is, and noribeeasborn Tamsania,
eapeelally Uaps rortland.

Fargonal obeervations indloated that, in a1l the above
regiong, Sanded Flovers mostly ocecurred on uninproved prasslands,
There wore, however, many excepbicns.

¥any gchools revported th nt fanded Flovers were nmore
timld than Spurvinged Ploverss This was, 1o some exbend,
substanti=ated by personal observations and it vas alse notieed
that Panded “lovers were less visible in the {leld than Spurwinge.
T% was eoneluded from these [lacts thaty 1o sone gurveys,
the population sise of Randed Flovers could have been undere
eatinated, bub confirmabion of this would only be possible by a
larger scale read survey than wag %i't%?@gaﬁ%@i in the prosent
studye

The informstion perteining Lo fleek slzes lndlested thab
Spurwlnged Plover {lock sise variled from approximately ten blrds
4o ageregations of more than one hundrsd. In mesb aveas ?a?yisg
flock sizes were réeorded, the mors common being 1-10 (41.08),

10.20{31,97) and 20-30(16,97) birds, Cbgervations of Sanded

Mover flocks were imneh less eommon and, lun fael, 705 of

the mehools reported thal no [locks had been seens The most
aomnonly re; xzz‘tsci flock size fov tﬁ% ;:éam\%é slover was aporoxinatly
10 birds (23.77) bub 8 few flocks of rore m&zg one hundred birds
wops pbaerved, Thomas (1968) recorded a woblie flook of approx.

200 birds in southeastern Tamsania.




A gomparigon of the habitats oceupled by the Spurwinged
and Banded Plovers ig given 1n Flgs, 200 & 2(ds The
Spurwinged Plover occurs in the slx habitats although 1% is
more common on eultivated land {18.47) and in "dry" (29.87)

and Myet® (30,27) paddocks. The Zanded "lover was ghown to be

nost common in "dey paddocks” (45.97). This shous s good

gorsalation with the habltad deseripblons of Charland (1954) and
Thermas (in press.). Howsvep, the banded Plover wae also
conmonly obsorvod on: "web" mddocks (24.5:), cultivated land
(18:37), lakes, swampe and rivers (5.57) and occaslonally
in iehtly timbered accuntey (4.67)s Tho msashore observations
of Banded Mlovers (0.99) appesred to be eyronsons and ave
indlested by a "IV dn ?ig¢24;e

Flg.2epindiontes the diversl'y of habitabs cecupled
by the Spurwinged and “snded Plover 1n the survey arcap and

demongtrabes the flezidbility of the Spurwinged Plover in

seetpying o mugh wider variety of habituts than the Banded Plover,

The gueeoss of the Spurwinged Plover in Uammnias seens
rolatad to itg ability to osouny and breed in a wide vaviety

of hibitats, Spurwings are %gciaésa_éﬂly fyon areng of ralne
forost, wet selerophyll and é%ggsg‘ééy selorophyll, It is
interesting that throughout Tagmanla there are numerous puitable
areng which are not inhabited by the Spurwinged lover, Tﬁ%

regson for its absencs in thess aveas 1s not clear but 1%

sould be relate to unesliable food o waler souroos.

25I



26.

The present study, although demonstwabing the presend

digtpibution and stebus of the two plover spseles, is
inecnplete bacause more information 1s recuired on the

foctors Linltlng thelr disteiladion, especially in the

HSanded Plover. Clearly, an extonaive somparabive gﬁaﬁg of the
phyplologioal and eenlogionl shapscteristics of both species
ip required Yo elucidate the reasons Loy the selecticn of
particular habitate and to determine the extent of competition
batween the Opurwinged and Banded Flovergs
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30.

that the conspeslfic ‘ussked Vlover

morphologicalliy from the Spurwinged ilover only in the

absence of black on the shoulders; the reduced amount of black

on the necic and differences in sise and shape of the watbles,
- ihe prlnarios and thelr coverts are black; the greater

coverts have o narrowed edging of white and secondarles

arg blagk with white on the inner webs, 1he lapglng,

w?%f%iﬁﬁéﬁ and “asked | Flovers are the only speeies of the

genus Vanel!

it which lack a broad wing strips. In the other
speedies 1t begins on the grester coverts of the prinariss
and extends gLﬁﬁQﬁ%13y‘AE§6@S the 2° coverts and the secondaries

(Bock, 1958)s It seens,from observations,on

o

he Banded Plover

hegs wing stripes signal intentions of
£light, Spencer (1953) observed in Lapuinge a sexual dimorphism
in wing shape, a

Tshen they are takingeoff or in 1 ight, most males, can be

told fairly easily by *heif bread and rounded wings ag

conpared to the zeaalg‘s more taperad ohesg’,

Ulmorphisn in wing shape does not seen to oecur in
spurwinged Plovers aﬁﬁ it i& ifficuly visuallze the

Tunctional significance of thie asharaater,
ihe upper tall coverts ave white and the tail is white
with a broad subterminal black band and white or greyish tips

to Lho outer foathers. The colour and patbern of the tail



=

E- 9N - & s £ 130 s e sy »! 3 2 g, s £
in the spurwinged Ulover is a common lesture of all vanelling

S 7y Ar E
Pxile iy

plovers gzﬁéy for ¥

&L . Bz
{ilook PO 281
Gt x ¥ e o4 sy % ”
sroim the oboervations thare ap e be no ssuusl

dimorphion in pluna

The Juvenllo

adalt plumage. The crown is blaek Lightly b
d the remainder of the upper surfnes 1ls barred black, brown
and buffs The nuchal erest is pressnt but ill=defined especlally

in newly fledged birds and thig probably vesults frop

2

romanants of the whlte nestling doun on the outer exbremities
N 2

of the black neck feathers, The black shoulder patches ape

7%%%13 vigible and well defined,

o1 o

The leg eolouratlon of nestling and juvenile birds is a
dark alaty biaé but in aduld

colour. Thiz red esolouration

erug, the knee jolnt and the fest.

The Intensity of the adult eclouration varies but 1% was
ificantly

observed that birds in breeding eondition develorsd a
more vivid carmine appsavance. It seems likely that this

phenomenon indicates attainnent of treeding conditions, thus
alding in palr selectlon of ummatod birds and also signifying

attainment of bresding condition in paired birds. 4s will be

3/,



diseusged laber in the secltlon on bshavlour, leg eslour

may funetion as @ releager during the "ecurbshis run®,

the Pz, 3] )

The strusture and Tunation of wing soure in birds/been
disclesed by tand (1954). The spur is situated ab the
rroxinal snd of the metagarpal and congleis of o hony core; which is
an sxtension of the netacarpal bone, and an suber layer of
horny keratine Satwesn the bone core and hopny shoath 1s a
layer: of géféingtive tigsue which produces ney keratin
materials The bright yellow colour of the ssmurs in the adulb
birds iz dus teo a plgmantation of the perminative layer and
is not ineorporated inbto the ouler horny sheabhe The horny

covaring of the spur i teranspavent,except for the distal

end which is hoavily plmmented with melanin, I&

me that
this pismentation is functional during some agonistie displaye
n oublining the spura agalnst the vhite flanks,

In regbing or fi%@ing postures,; the carpals are held
gloss to the @sﬁ? aonceanling the spurs beneath the black
shoulder feathers, If the spurs are accldentally baved in
noneagirassive postures (@.g. during §r%§aiﬁg) the nalanie
tips ave Indistingulshable apainst the black shoulder feathers.

In sgyressive postures the gpurs sre bared by the
intersetion of twe movements, Flrsily, the carpals are flexed

sway from the body and lowered glighitly to expose the gpurs,




d and neck ave rolsed causing ap upward

ondly, the h

dleplacement of the blaek sheulder featheras, The spurs,
eapeclnily the melanie tips, then bescome sroninently festuved

spaingt the white Planks,

n fledglings and most first - year birds the spure
are short, rownded of the tip and bone - colpured, This
inﬂicaﬁﬂs a lack of yellow piguent in the gerninative
Jayer and a8 no juveniles were @bﬂ%?ﬁaﬁ,aa adept the full

give poptures which invelved the spurs, 1t sesns

there 1g a close relation ghlp be gexual maturity,

attaiopent of mburity in gour gha slze and colsup, and
. + @y 3

Fad

tures in the

he development of high latensity agiression po

behevioural repertolire.

Sour meult in wvarelline plovers has bean recorded by

Chapin (edted ip 1ib. idand, 1954) in

igens, an Afrigan

s with the moult of

gdblegps. Ohapin obeerved that in Yo alk

Spurwingaed Flover, spur moult was ag

roctrlcos and repigew,

£y

dsnd (1954) found evidence of gpur moult

£ &

{zinplontarus) and inferred thot sorrelstio

spir cover moult with wing noull indicated the former o be a



ha annual wl

Since thon no 1iteraturs has been miblished which refers
te aour moult in vanalllinae plovers.

T srg@im@ag of the Jpurwinged Mlover which wore examinad during

£
o

this study, thres birds, (two adults and one juvenile) were

wiltp:

oribed

in the process of gpur moult., In tne adulis,

}j}?

¥

wnd {195@} for Vs sour mould esused no change in the

2 e shorier,

]

Purther exmminatior showed thot bobh adults were in wing mould

and were o ghot o in late Jamuars

the
The spurs of/ juvenlle birds were bone « coloured and

ol sarly Pebruary resp ﬁg%1v3iya

roundad with only a small amount ﬁf solanln deposited at the

tdp. lowever,the sours weps in the process of poult and 1t
Wag 3ﬁﬂai§2@ o remove the horny gheath revealing underneath
o maall but fully developed spur of the adult fornein both
ghape and eolour, It ig interesting that this speclsen was
ggamiﬁéé‘ih July {Lle@es ab the beginning of the bresding

snd wag not in the progess of wing

Prom Juvenile to adult spur morchology pricr to the bresding

gonpon may e dnteroreted as a Ppree-nuntusl® spur moult in
preparation for the fired breoding seasmon,

1L, 2 .
i F Lot e I A 77
L Bl - i

in bleds of pimllar elze and welght, &hd thevefore prosunably of slallar

. donger than




TABLE 3
PLOVER  DIMENSIONAL  STATISTICS
MALE FRMALE
_ STANDARD STANDARD STANDARD STANDARD
MEAN,% DEVIATION,S, ERROR, MEAN,% DEVIATION,S, ERROR
i w;«(:mng‘ 390 Y 30 14 | 360 ¥ 39 M7
gms ~
+ + . +
T%nsu%s 679 = 52 N N 1.4
mm. )
EPUR ‘ +
L}(ENGT}){ 16,2 _ 2.4 Y60 131t 2.8,
mme
WING _ .
IBIGTS | 243 8.0 *3.8 | 238 Y 7.0 ¥ 5.8
mme .
TAIL + + ‘
L}:(“,NGTI){ 1015 T 3.6 T4 955 tso0 MY
mm. R
WATTLE . -, . .
L%NGTB{ 30.0 _ 3.50 - 1e73 23,7 - 4e34 o 4e02
M,

FIG.5

Diagram 11lustrating wattle inflation
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fwvidence for thia hypothesis vonld recuire u serles of
detalled yg?siaiﬁgiéaz sxperimonts bub, if confirmed, it eonld
nogsihly explain, in terns of heat repulation, the Tollowing two
nhenomann

(1) the appavent correlation between wnbile slze and
body size in Snurwinged “lovers.

(11) the development of larger wattlos in the acngpaeifie
togiad Mlover which 1s eonfined 4o highor tempsrature
areas of ‘nsbern sugtralis, sbove the Trople of
Capricorn (Van Tots, 1968)

Soclk (1958) briefly discussed the seeurrence and variation

and eoneiuded that their

of g&ftlgg in the genus Yanelin

possible functlons wara in relation to threat, ”éé&%%%ﬁig“
display and gpeeles - ssecific resornibions
Observations of ﬁiiiﬁfvwﬁ the Sourwvinged Plover indicate
that wattlae have no funetionsl signifiennce in "eourtship”
displays (see Behaviour:Copulation) but thers is evidsnce
that they are utilized during some threat digplays, whevs the
Lsual stlmalus of sise and the amecunt of the black fofehead
covered by the wattles appears to ba significant {sse Zshaviour.
dgonietic Behaviour).
o attennt wag nade %@ ééﬁsmhig@~g§@ﬁh§§ the wattlas
were funetional in spsclis - enseific reeognition. lowaver,

thi ecould possibly be determined hy testing the behavioural

reactions of Spurwinged Flovers to fé; liar individualsz which have
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The literatuprs papbiining to blxd u%ﬁ*%ﬁéﬁf 1o axtenplve,

Moymlhan, 1962;)

aspacially in the laridae (Uinbergen, 195
fpinpglliddae (Hinde 1955, 1956, imberdslnes (indrew, 1957,
snatidas (Johnsgarde, 1965 j, but faw atlanpbs have besn
nade at comparative behavieural analyses of plovers {(family
Charadrildas).

Prior to the work b Stmmons (1952, 1953 4 1955) only

%

a fayw studize on the bebuviour of chavadeild

heen documented. These studles wore mainly concerned with

agpects of reprcodustive behaviowr and usvally wero eonfined
to obasrvablons of dletraction - displays, Qﬁ@:éshg§ ating

aﬁé nddification in

¥

Listhergola - Thempso

"

I&g ?}jﬁ

Laven, 1941; Deane, 1944 and #ililamson, 1948).
H 4 ]

4

fornes) towards predabors, sspecilally man, in relation fo
egoape, displacement -~ sebivitles, demonstration, distraetion
dlaplay, threat behaviour and attack but made reference o

she Tapwing only in digoussing bshavloural rescblong of

ranalline giév%fae

i




¥ g eq iday
ogical atudy,

published on sooclien of

T

n fzot, bescause of the

plovers was unable to uss etholoyy as o i

3

gtrating reisbionships betusen the v

for de

unly the Lapwing {(Vag

suffleiently to ve of use In & vomparative sense and Hock
states that the lack of study of the obher species is

probably a result of their being distrdl

remote from clviiisation,

Apart from some observationg on breadiag behavl
lapwings by drock (1911) and irewn (1926) no detailed disecussions

an the beghaviear af s apseled vare mublisbad anbil
4 ¥

Rinkel (1940).

Ainksl (loo, sit,) an extensive ;aﬁégn gation of

the lapwing and recovded sbeervaliong of

the broading seagon, including discussion of wessible belsvioural

rolaagers iﬁ this specles, such as the chestnudl coloured tail
soverts whilch appeared to be expossd by the male during the

1

Ysorape ceremony” to attraet the female %o the nest serapes,

asthergele « Thompeon (19040) dipcussed the thesat and

distraction » dlsploys of the Lapwing

ae did laven (1941)




who also observed snd deseribad

W
il
o
S
2
<
&
£,
.ﬁ:ﬁ»
whr
$te
P d
e

Snancer (] lapwing and save detalled

deseriptions of its behuviour in relation to the

season as well as the perlod during which the blrds wepse
associated in flocks. Soencer alss interpreted phonet cally
the veealisations of lapwings and correlited particular calls
with the eorrsspending behavicural postures or sequenceds

A ldwited study of territorial behavioup in lapwings

in astunn (1se. the end of the bresding sexson) was published

by Lind (1957) who deseribed a series of postures assoeiated

with agonistie behaviour, In nddition to agaressive vogtures
Lind alse recorded & form of appeasenent bshaviour,

Sheifal g???@) compared the breaeding behavieur of twp

5

vanalline plovers, the lapwing and an Afpiean apurwinged

plover _onl From thie gtudy,

ﬁééﬁi to the lindings of Yon Holversen (1963), Steifsl demongtrated
# markad similarity betueen these two plovers in most aspects
ol théir reproductive behaviour,

Jory 1i§§i@ Léﬁévmag?zl work has boen earvied oub

on australian vanelling plovers, in faet Lhe only research

seens to be that of Van lete (pers, comme)

Lor and their iuportance

in relation to behavieurs fnig work, however, is as yet unpublished,

N



ite postures and digple

i funetionsl piur o

Je  to detsrsiune whebher or iy soclal

nouhat

sblon /

/
lone wors carried out in the

Fialds geding bebaviour wig o
vain study ares at
of 15 valrs malnbained lerritoriss,
observed at throe leecatione: ingelo
alph'e Day and on the cumpus of th
TERMINOLOGY

Jihere s virtuslly no pobllshed work on habaviour

but ag mony of the behavieural patterns o




can be directly compared with patterns observed by Tinbsrgen
(1953, 1960), licwniban (1962) and Helson (1968) in laridas,
ancther family in the order Charadriiformes, it was decided,
where possible, to adopt the bshavioural berminology of

these authors.

£

AGONISTIC BEUAVIOUR

s

1

Mghting:

Spuféing@ﬂ Plovers, like many other charadrlds, are
strongly territorial, defending a large and relatively constant
ares againgt iﬁﬁruaian during the breeding season. Overt
aggr%égian only occeasicnally evokeg actual fighting which 1s
moat commonly seen in the flocks, esgpecially in May - July when
birds begin to select breeding territories. It was observed
that contact Fighting was an wuncommon oceurrence during
the breeding season and most territorial intrusiéna were
repelled bg postural behavicur rather t§§§ actual fighting.

When fighting does oceur it is eithér in the form of
an aerial attack or a ground charge. Thig depends mainly,
it seems, on the proximity and behavionr of the rival,

Aerial attacks usually occur If the rival bird is
gomg distance from the attacker, The attacker flies swiftly
at the rival delivering a wing-blow to the head or body,

Thig is followed quickly by a stalled landing with wings

oubgpread, tail partially famned and body held in an upright

.



agereseive position, when faced with an serial atlack the

NN

vival may avold the atiscker Eg epouching o the ground with

repagaive

c i

wings slightly open or if alpsady in ab upright sy

a gulck slide-step.

posture it may retraet the head
Ground eharges oceur less often than aerini atiacke.

Chargos are initiated at close quarters and usually during

upright ﬁ?ﬁ?%g%&?% displaye betusen iwe {or move) birds la which

a Wdeade-look® peeurs and neither bird assuwes the sulwmissive

postures In this situation, whieh has bsen obssrved on

several oceasiong, the birds charge ab eseh othar with wings

9

outsoread and held "deliaubly” rigids ‘he fightlng

of sharglng and side-glepping and may, 1 wing bufleting or peciing

is severe, regull in loss of leuthers.

do fighbing was obgepved in

attacked rival bivdes as has bse
{Tinbergen 1960, Mognihan 1962) and 1t ssema from this; the

bravity of the mount during copulativng and the absenes of

any allopresning or contact bebwesn palrs of airﬁ eontagh,

aven botwesn palred bleds, ls malntainad at 2 sinluun level.

The oniy deeumentation of thwest postures in
Flovers was by Lind (1957), who deseribed three threal postures
uped by lapvings: they closely resemble pogtures obgerved in

Spurdings




Tinbergen (1960) distinguishes three forme of the

uprlght posture in the herring gull, lapus

(aggressive, intimidated and anxiety).

kelacn (1968) was able to oheerved oily the agiressive

= ] A £
tad Gull

EhWZiﬁgﬁiai

and aoxiety upright postures in the ¢

Eﬁ‘%b% spurwinged Vlover the upright peature Lig rather
variable, Jithin the normal range of variation it 48 possible
to distinguish two extreme types: the "sgoressive’ upright
and the “anziety™ upelight,

(1)

thils 1s one of the eommons:

Spurwinged Plover and is very sin
for the lapwlng by Lind (1957) as = "strong activation®

greaaion postura,

In this posture, the neck is siretched sidhor vertically
8 o

4 and bill

,m»

upward or upward and elightly forward, whlle the hea

523

are pointed obliquely downward, The

{(Tinbergen 1953}, is groatly thi ickened, apparently due to
museular gontraction of neck muceles, and the carpal Jolnte

Towar than

ars held away feom the body in a position
normal,

The spura, which in noneaggeassive situsblona are covered
by the black shoulder featheors, arve brred by bhe flexure of the

3

winga, and the stretching of the neck elovates the blagl

L

ghouldap

4 ¢



FIG.7 Various forms of the UPRIGHT AGGRESSIVE POSTURE

47



fenthers so that the spurs and especially the n

hacome oublined spaingt the whilte [lank foabhers.

The hody is held diagonally {altheugh in high
intengity agoression it may ve almost verbicel) with the

breaast ralsed and the hinder parts of the bedy lowered,

The tail Teathors are not soresds The hesd “orest” is raised

and the waitles, which are highly vescularissed, begons

Jeilor

nflated, espacially the upper lobes whichyin the lavger
spurwings,form an uninterrupted plate seross the forehaend.
In soaller individuals when the walbiles sre inflabted thers
remalng a consplouous reglon of blagk Teathers bebwsen the
unpar loboge

Flevers in this partleulsy posture usually Zace, or

advance toward, opponents and the dupatlon of this nosture

depends directly on the bohaviour of the rival bird(s).

ihe orientation ﬂf any parbic

deternined primarily by the strengbh of iis sbiack and e seapa

deives, 4 plover with a relutlvely sbrong abiack drive

usually directly faees its @9; ongnt, while a plover with

a relatively weall atisck drlve ususlly faces away aglignbly

m@

in tercitorial encounters the durabion of the sgeressiv

uppight posture 1s usually shord because of the high fleeing

tendengy of the intruding bird(a). lowever, in {lecks where



the thweshold for escaps is appavently wmuch higher, birds

may remaln facing each other in the u gture untll

either the attacking derive becowes go great that ocontaect
flghtingy, uaually in the fove of 2 charge, oceurs or one

of the birds (or more if three or mowe are involved) gradually

e I

avpumes the M"upright euinissive! postive (ge
the hunched submipsive posture, which also pecurs in gulls,

Ag will be disgsussged lsber these postures are oonsidered %o

o3
5%

be submissive postures and are upuslly sescuiabed with furning

£

of the body awsy CTrom the aggressor,

uiten when o bird wibh & sbrong abiack deive ig faced

with a rival in 2 submisaive nosture 1t shoys
&

dlaplacenent pecking which do vsusily Jdixs
mﬁtﬁfiﬁla Sloilar behaviour hasg also been observed in nany

Soynihan, 1262},

gpecies of luridae {(Tinbervgen, 1953,
L lew intensity fovp of the upright a

ig qulbe often obeseprved, Thism diffars from

form dn that the neok is nob fully extsnde
gheathed, the watblea are notb iﬂ&léiﬁd and the crest remaing
in a normal position. ihis popture usually procedes the high
lntenglty form but 10 the abtack stimulus is low the transition

frem the low bto the hizh intensliy fome aay nob ocoure

Lt was obeervad in nalred bizds the intanpity of the

upright agpressive pogburs of tho male

Codyd wag dnvardably higher
than the female and in many ensges of territorial intrusion only

the male assuned the aggressive popbure,
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the disruptive cclouration

nf

Spurwinged loveps in the normal relaxed posbures renders

them nob exglly viaible even at clesas guavbersy the white under

e
T

narts 0f a bird agsuning the upright aperessive posburs
gongniouous aven ab a disbance of two ﬂaﬁiﬁﬁ&.yﬁéég and hag
cbvious value as a threat signal,

( ;‘ig@ 8 )

bly, b significuntly, lrom

This posburs differs slig

the aggressive upright and is mogh usnally perfopmed by
_slarmed birds. .

s

ihe mogt &

3

spencea aroe associated wlth the

bill, neck and body positlonse In the anxiely posture the

nack ig almost fully é@ag%ﬁ%& bl ghowe no mugeular contrsetion
ag ssen in the agsressive upright. (he bedy and the bill were
held more horizontally than in the aggrese sive posture, the
ayGn are open yiﬁ% puplle dilated and the whole plumage is

flattenad,

ot

The body erilentation in dhils posture is uvaually avay

from the opponent nnd the wings are pesitioned ready for {light,
The anxiety posture ls explieable in texme of & combinatlion of
intantion movements; the same movemsnbs as ccowr in the

wopsive upright but the compoments of advanes and pesking being

gmall in comparison wibth the escape tendenoy, (Moynilhan, 1955),




FIG,8 ANXIETY POSTURES

(a) Low intensity form



sine bhes

Birds which a: hizgh
may alse displey "head-bobbing®.

abrupt downward jerks of the head

position to the relracted position

wovenant of flight .sinee it alwosh

1 and

32

intensity anxlsly posture

This eonsists of & nunber of
from the fully exbended naek
ig eonsgidered an intention

invardably precedes {light

in alarmed birds.

The agonistic postures describad above are ususlly individual

ot

reactions but cheking is almost fnvariably a paiyr vesction. The
frequent cccurrence of choking with in Tlocks indicates that the
pair bond is probably maintaiﬁgﬁ throughout the year both in
and oub of the bresding season.

Choleing in the Spurwinged Flover is very simdlsr in fors
to choking in gulls as deseribed by Tisberpen (1953, 1960)
and Moyaihan (1965, 1962).

In the aggf%ESiV@ form choking is praceded by the pair,
running abreast towards an intruder or intruding salr in an
almost horisontal pegition with the head not fully retracted,
Thia ecan eveks a varlety of actions and the sequence iéiéﬁ'
ensues is éé;aaéaﬂ%lgatifglg apon the behaviour of the threatensd

bird,

Chelklng In its complete fore usually ccours when a paly

sucoeed in driding off the interuding bird, afber a Y"run-up" chase.
Jhon this ocours they lower the breast and ralse the hind quarisrs

untll, in high intensity choking, the body is angled almost vertically



FIG.9  CHOKING BEHAVIOUR

~(b) Choking posture
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downward and the head and bill are pointed downwmrds or,
if the rival 1% flesing, up towards the rlval, The head -
jerking which is assoclated with ghokedng in gzulls
(Tinbergen, 1953) is ravely pwrformed but,"f1licking” behaviour,
{gee section on nast serape) sssoclated with nesting in
Spurwinged Plovers, 18 nol unComEone é%?iﬂg confrontation in the
choking posture & peculiar, gutieral eall lg utlered ﬁﬂi@h
is eharacteristically assoolated with ﬂb@klﬁa ian a hostile
gibuation.

If the intruder apsumes an upright aggresaive posture,
then it is usual for the palir Ho adent similar posturas,
Cholkting resulis only cccasionslly fyom this eltuation, ususlly
seeurring if the challengsd éigé suddenly flees, II the
shallenged bird flies off balore beling confyonted,bhe birds
may resune provious activitiss without choking,

Choking may occur when twog, or nmorey palre czgf@aﬁé
gagh other st thelr territorial boundaries or during territoprial
intrusion but is nore eommonly seen 1o flocks, whevae contact betwesn
bird is nmore frsquent.

If choking is porformed so thab the tail is toward the
opponent it Eﬁ%ﬁé Lo have an Inhibilory effect on ag ression in
the attacker and could be termed a submisslve posture, Lind (1957)
ecbgerved thls behaviour in lapulags and deseribed it up a

submigsive posbure,



rantly nonsagoressive choking is

rlormad by t% mle towards the famie at seletted nest
giten In t%ffiﬁa&gs Hare choking s often folloved by the
Tropape - cerenony” {(#se ﬂizs Interactions) and also "flicking"
behaviows,
Aggressive choking is conpldored by Tinbergan {‘3?%5} Lo

8 dleplacement actiziiy which is derived from nast - badlding

o
£

X
i

haviours A4 full dizsussgion of tha origin of ehéking and the

2

drdves - Involved is given by Tinbergen (1953, 1960) and
Heyniban {1955, 1962),

Trom my obesrvatlons, I oonslder ehoking o bo a low
intensity form of threat in Soupwlosed Flovers bassuse the
spurg are nob upually berednsr the watbles fully inflated in

this posburs,

Tind (1957) has obsorved lapwings retreating after a
Ygham" £1ight in o posiilon sinllar to the ehoking posburs

il I have never obgavved zb in Souryinged Floveras

the display f14ght is considered an integral part of the

territorial behavieur of lapwing

ﬂw
w

Wrlean Spurwinged Plover |

(Steifel, 1964).




in the :d Plover diegplay [lizhis coeup
infrecuently and are umaally assoedated with advertigenent of the

torritory after Intraslon, I have obsorved display 714 ighte.

on ssveral occcasslons alter displauys of terriboris azgression

againpt territorial intrudere. These 1 '%{,m;fg wors of ghopt

:
Py

daration and consisted of an serlal patol of the territorinl

J.

boundary during which the blrd incessantly gave the threat enll

and often shasgsed the intrudsrs

The spontanaous eecurrangs of dlsplay flishis 4n 1a avings,

sspeclally at dugk, is not replicated by the Smurwinced lover
although the nolsy return of palre Lo terribory nt dug duping

the bresding season gagn to be funetlo:

flights,

In Spurwinged Slovers, very little tive iz spent o

in courtshin activitiag, The abgance of courtsnip feading and
allopreening, wileh is ?rs§§1§a§ in laride during sourtehip
(Moynihan, 19623 Nelson, 1968),neans that oo ataet betwssn palved
birdg is limlied to thé btriel pmrlod in which the male mounts
he Yemale during ecopulatlons

Jegpite the lack of elaborate sourtehis and nre-goitlon
behaviour in Spurvinged plovers the pair iﬁtefa@tiaQSQéign
do ogeur are exteemaly stereotyped and very interesting when
conpared with sinllar behavicour patterns in other vanslline gpecies

which have bsen studied,




Yne following behavicural patterns may not be in
ghronological order beczuse I wus wnable to determine awmelly
whether or nobt copulation precedsd the "morape-ceramony’ and

host site golection. lowever, as copulatlon was ponetlies

frim
i

d
&
%
o

obgepved in the flocks bafore %hgj had conpletely dig
for the broeding season it soome likely that nastesite
%aiae%i@n is preceded by copulstlon. In fach, [ consider

that copulation prior o nest - building activitles may eflect

2 more rapld development of breeding eondition in female and

vender her move woccpbive towsrds nest - Lullding activitias.

Spurwingaed Plovers copulate prolifically during the
sarly part of ths b?gaéing peason bud cgggzaiﬁﬁg bahavisur
wanes rapiélg“ghén agy laying cosges and the incubation drive
becomesdominant,

There appears to be no specific bime of day at which
population pecurs and copulation was inforred duriang night
obearvations Pfrom the characterisile pre=gopulatory calls
ubtered by mals ploverse

Habing appeare aluays o be initdated by the malg and
slthough 1 %%@ observed copulatory behaviour on mumerous
ogcasions I am sblll uncsrtain of the stlnulus whieh initlates

the gopulatory drive in male birds,

5.




2d and the

2o the femsle commences to run in frons of the male in
& sinllar horisontal posburs bub with the head slightly

more rotracted (15,06,

Je  the intensity of the malels

e dha Uamssd 3 i1
Guring the “courtship rur

receptive snd agsumes the

i’l‘iiﬁ}ﬁa

4e the male then abeu uptly esnges the pro=copulatory oall
and mounts the female (Mig.lod. Uleaeal eontact ecours

For approzimately five sesonds and shen the =als dismounts,

%]

« both birds adopt the paet-copulabory posture (i'1g.00)

wiieh conglste of the high iﬁiﬂﬂa¢tﬁ‘&%§§@§$i?$ posture

z

with the head anple away Pron ihis posture

resembles closely the lapid vhavigny of "head Tlegging'

W3
find
o
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o
Bty
%
il
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2 4x
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soynihan (1955,196
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FIG-1O

"Courtship run""

(a)

(b) Copulation

Post-copulatory posfure

(c)
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l

Ihe posture asswmed by the female during tha "ecurishly run®

is very sinilar Yo the posture ade pted by a plover fleaing

&

alber an 255?%&51?@ ensounter and I gonsider feon this Bk
the mals during iﬁe feourtahip rrﬁ ie showing mild thyant
behaviour toward the female,

The “eourtship run” has boan described in the Raswing
(pencer, ??53) and the Qolden Plover {Eiziia%g@ng 1948) ang
in both was considered & @wﬁﬁé? stimtlant for eopulation,

In Souruinped Flovers it alse seoms to be a fapn of mutual
pra«copnlatory stimulation and,ag a1l coltion ochaorved was
prageded by the "eourtehip run' it appears to be a fundamental
and necesaury element of matin nz behovieur,

Aborted atﬁgﬁﬁﬁg at eopulation wers obeerved during the
bresding %@ﬁﬁ@ﬂs/i%g formale not agsuning the solieiting
positlen during the "courtehilp wan®, The male WAE Dover
observed to attempt mounting in those eireumsbaonces and ho Y
birds resumed normel astivities,

sock (1958) considered that wattles may be ntilised in
courtshlp displays of wanelline ploverse In the Souriinged
Plover this is not so, in fact, the form of mating behavieour
is sueh that on no segasion do the mating pair face asch other
or adopt any posture in whish the wattles gould serve ag

.

behavioural relessers, The oaly morpholozieal ehapacter which

may funetlon an a relesser durdng eourtshin are the terdght



6/.

Garmine - woloured legs and fest, It was obeerved during

the “sourtshlp - raf* that the leg movaments wers sccentusted

55‘4"

apd by these movements the ferale pay stimulate the sexval

arive of the mals,

.

} and many larlds

%ﬁﬁg ﬁfﬁéﬁ%‘;é
in Spurwings the mvsag*%,i&?ﬁ@nt of galsated neah - siten,

ise as in lapwings (Openeer,

and lonlootarus (= Y us) snlnosus (Gtlefel, loce olbs),

by means of the "serape - ceremony’,

the following sequencs is the normal fovn of the
perape eeremony but variations ave nob uncommon,

Te the male aprroaches the selected nest - sibe with the

female and perfoems “flicking” behaviour intevgnersed with
choking. "#lieking” is the term [ have used to deseribs.
the particular bebaviour in which small slones and herbage

are pleked up in the bill and flicked backwards over

the bird's shou Tk,

s the male then lowers iiself slowly into the &l ight

depras: don and nesumes the sor

in Mg, Ll a®



FI1G.11 SCRAPE-CEREMONY

(a) Lateral view

(b) Anterior view - note tall position




#

Se in thls posture the male then beging a seraping
movement with the legs,which functions in enlarging
the nest depression and gaining the attention of the

farnle,

4o when the seraping ig eompleted the male assumes a
gtanding posture and comencos “flicking” towards the

negt - gite,

the immediate redetion of the female sesns 4o depend
on whether or not ghe accephs the nesting -~ gite, If the nest -

site ie accepted the female Jolng with the male in "licking"

behaviour, whieh then has functloned slgnificance in lining

the nesting depressisn, T¢ @ iz anresspbive to

this Lehsviour bobh blrds res Lactivity,

the serepe - ceremony has been cbgerved in lLapwings
(ilnkel, 1940; Spencer, 1953; Steifel, 1964;) and is very
similar to the wpirwinged Plover BOraps - ceresmony in form

and funetion. finkel (J i) elaimed in the lapwing

Gorapa - ceremony that the female is atiracied to the
nest — serave by the chestnut soleuved upper tsil coverts

which are revealed by the male during the scrape-ceremony,

his was further substantisted by Speneer |

Steifel (lec tels

In the Spurwinged Flover the upper tall eoverts are white

and are not sasily disbinouighed

n8b the white backoround
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and tall

Bty
m
e
)
M‘f
&
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&
Jooler
;f“"' r

of the reciricss, The eombinstion of

T
&

cover appears to funetlon as the nesb ~ site rolease signal
for the female, It iz interesting that a juvenile plover

witleh wus oboerved to assuse the soraps - copamony posture in s
fl@@k.wag promptly attacked by tho dominant male in the f£lock,

The serape-coremony has beon obsorved to cceur in

Lapwinge at night (Steifel log. It would be expecied

Bhat ab night the whilte rectrices would be more funebional
than the chestnut upper-tail coverts and it is possible
as a signal/that the white tall, rather than the upper-tail

soverto, 3s the nest « pite release siznal in the Iamsing,

£

T 5 S . £l iy
i many ground nesting |

aderild plovers

SgrasEen s

(Willismson, 1948, climmong, 1904, 1955 & 1955) laowings

{8inkel 1940, Spencer 1953), speaific mehavicural mtlerng
have been ﬁé?ﬁiﬁ§éd‘f§? the defence of eggs and chicks against
predatorg. lMogt of these palterns sre in the form of pagsiva
dofence which focus the attention of the predabor on the
adult bird iﬁ«&ﬁ/ﬁtiﬁﬁgﬁ to distract the prodator from the nest -
site or the covssaled chicks,

rapsive defence, such as digtraction - display, is
charactoristic of the amall chavadriid vlovers and Eéﬁ? ghore

birds (Simmons, 1955) and appesrs to represent o lower

intensity of the agovessive delve : spacies,
Y = :
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fome behavieural patterns have definite sggressive
components which result in direst confrontatlion of the
potential predator, In many larger gpeclen, like the bitbtern

a)y the agressive drive 1s so styong thab

(4
predators are abtacked vigorously by the bird in defence
of its nest (Hinde, 1961, p.396).

in the Spurwinged Flover, pavental defence of the agge and
shicks against ggiéﬁ%igl ??édéiggg involves several charvacteristic
behavioural patterns and postures which sre not performed
outeide the é@é@éiﬁg sensone [he Iuorease in the reproduciive
deive is assceinted with an inerease in the aperepsive drive

which appears 4o resch a mexinum level on op glightly bafore
PI &

lody overt aggression
oecurd againet any terciborial inirusion bub may be especislly
intense if tho aggs or chicks ave direetly mpproached, This lovel
of ageresolon is maintained througheut the fledging perled bug
wanes rapldly after £ledging,

In nest dofence, as in all other agpoete of behavieur in
Spurwinged Ilovers, the male 1s move agrressive than the fenale
and it seems posslble that larger and more agpressive Spurvinged
Plovers in the bweeding season become the dominant and subdominant
fleck birds duplng ihé nop=breeding sasgon,

four sequenccs of behavicur were chserved in nssselation

as Ibed below, ave

with nest defence, hese sz

not in any chronological sequence because the onset, duration
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snd intensity of the nsst defence behavieour was exd

variable betwsen awi?g of plovers,

Live atback didplays are not peeuliar to Spurwinged Plovers.

They huve been deserlbed as a form of nesb delence in many
bird gpecles inciuding the ﬁ%fﬁéav agull (liabsrgen, 1953):
oyster-catoher, lapwlng, mﬁwgia 1ilad Godwid and the

Suropsan Curlew. (lmsonss 1958). Ulve abbacks cccur uncommonly
in some claradeiid plovers Bofle dinged, Llttle Linged and

wh thase

Kenbish Plovers; bus Simmons (]
are’less pressed home Ythan in the larger waders.
In th@ Seprinead lover dive atitack agpreesion is
the e@ﬁﬁgﬁgéé nethed of nest and ehick defence and the
gonponents of this partieular behaviousal gequencs ave
extremely shoreotyped even though there may be wariation
in the intensity of the g%%%@ka
The dive attack unsually ecsmences from the ground snd
in the firsgt element of abtiack the plover makes a low altitude
flight at the head of the polentlal predater, It then turns
ayay abruptly prior to impact and elimbg st a glesp angle undil
an albitude of approximately 50 %o 100 fest iz vresched, This
altitude is the "eedlling" for future dives, Uccasglonally, plovers
may omib this firvsb element of abiack and {1y to the "gelling® aliltude
for the beginning of the firsbt atlack, The behavieuval patibern

whi ﬁh follows the inditial attack Ls very sinllay the “wwoop - and goar”



wing=beabse 48 the ' ;;rf dstor? is a

atiack vecones lngrsasingly more horizontal undl

continues the approsch with gpur:
spadabor and the wings and body forming an lavarted "W (Pig.2d,
his poeture 1s maintalined for o short digbange pagh the vredater

s

and then the atiacking bird bepins a sbeep ascent willh il

Panped and rvapid wing beats (P28} until it rssehes approximately
he sume alblitude at wileh the abiack dive bogan, The lnnne

tail apsears funotional in aldise the gtasy agsnent and pospible

2 sblmnlus for abtack is

alse ag 2 behavieursl slpnal,
maintained, further atiack dives cvcur, bub if not, the bird

!

lands and assumes the "low - e " threat posture, This

threat posturs has o lew spgressglve component and 1% appenrs
that birds acsuming thig rosbure are in a eonblnual confliet

of atiack and g

sape drives.

If movenente of the pradator fupther stinulate the
aperengive deive of the defending bird 14 agsunes the @pﬁigﬁg
apgressive posture {ia@a inerease in the sgpressive deive) and
gonbinually ubters the threat esll. The ealling inevesges in
intanslity axaé fraguengy untll gif”i;g the aliagh thresghold is

attained and the blyd remwes serial aggression,
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F1G.12 DIVE AGGRESS IoN ’ ;

(a) Position at the end of the dive

(b) "Climbing" elevated

posture with tail fanned and



ihe threshold level of the aggressive dvive assoclated with
the ﬂi@@ abtack displays varies greatly betwess indilvidusls

and also within an i§@i¥4d@23 Ty

in the wreeding oyele.

Cin gope dndividusls the thresheld L

and these blrds perf
pradators aven before the egos were hardeset (l.e, in the late

slagos of sulryonle development), CUther individuals having

bigh thresgholds performed ineomplete atlask-dives throaghoud
bhe £

LOe I ﬁﬁégi 152 ;@?i&iﬁ
Tamale §§u¥giﬁ§@é.§1§?%?§ were aluayg observad to have

a lower agero ihie was Indieated by

the female atback-dives being much more shallow than the male's,
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urlng the study some observabions were made on the

dive attack display of the Panded Flover (U

This spesies performed o very similar dive abiack display to the

cpurwinged Flover exeept that during the approach £light the
body and winge vere rolled siout the horizontal plane rovealing

the white wing stripes. These wing sgtripes appesr to be

bat furbther

incorporeted into many displays of the fanded Mover

observations ars necessary o elnatiste their funebional

significance as soeial signais,




o forms of the forward display oceur during defence
hehaviours In both forms the body ig held hovizontally,
the legs are ellghtly bent and the neck 4s strotehed to a
yarying extents i‘z bill iz pointed horisontally Fforward or
slightly downs Eéfz@ two posbures differ only in wing and tall
posiblons,

12:; the higher inbtenslty fowm the wings sre oubtspread

and the tail is lowered and fannod (/igddd, ihe posture is

accompanied by a deep gub teral eall which is slndlar to the
esll given during chokinge I have only oheayrved bhis hish

intensity foruard - display four times and each tira wheo

advance

abtempt to

ehrike 1b.

g forward posture

70.

ﬁé;,%z;}f rgaognitien has not been studied in op uswinged Flovers

and 1t is not possible te indieate the reason lov the abpsnco
off dive - attacks on resident livesbock whish may spproach
noot - sites. It is possible thab the high intensliiy forward

display is an aggrosslve posturs gad a

sinst livestock
approaching near the nesbe

In the low intensity forward display bhe wlngs ave

opened siighbly, baring

in the normal closed position (Fige3®). rlovers in this posture
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FIG.13 NEST DEFENCE POSTURES

(¢)Low forward posture (lateral and anteric;rﬁriewé‘)




%

. e Py ! 5 e A
rarely gach 2@ elose o intew

drive when compaved with birds iln the high intensiity fovm,

pany atbtenpte to held ile wings oubsiretshed bub Jinally

vovarted to the low intens

In both those postures the watlles wers inflated, indleabing

o high aggressive dvive.

v of thrent used In nest and
in havine the lowasth

all the ﬂ% snee posburas vreviously

The body is hald at approzinately 30% to the horizontal
plane and the logs avs slightly bents The nedk is retrasted and
the bill pesition varies fron hopizontal to vertically downway
The winge are kept tightly agalnst the body, concealing the spours,

The low intensity of the sggressive drive assoclated with
thig posture is evident from the ranid trangitien of this posture
into the normal fleeing posture 1 the bird app ?Q&ﬁﬂ%& too elose to
the dntrudery or 1T the intruder makep a sudden ROVEnents

Plovers assuning this posture rarely approach as near to

potential predators ap blrds in the high and low intensity

72.




formg of the forward display. This is evidence thal the low

forward display is a low intengity threat posture.

In the Spurwinged Plover distraction - displays are
apparently rare. During the present sbtudy only one distraction
display was observed,which was in the form of abroken wing®
digplay. The apparent rapity of distraction - digplays in the
Srurwinged Flover is interesting when compared with the lapwing
vhich also only oceasionally performs these displays (Spancer 1953).
Similarly, during brief studies of nest defence in the Danded

Plover no distraction - disPlays Were observed.

Two forms of digplacement behaviour were observed in
spurwinged Flovers during nest defence:

(1) displacenent feoding

(11) .displacement brooding

Bisplaaéé@nt feeding is coumonly observed during threat
displays in Spurwingsd Plovers. 4 digcussion of the drives
involved in displacement feeding is given by Simmons (1955),
Simmons states that displacement feeding occursg "alb ceitical
periods in those specleg which only at best occasionally perform
distraction - display (e.g. Lapwings),

Displacement brooding, as deseribed by Simumons (1955), is the
only displacement activity known to occur exclusively during the

breeding seagon. In Spurwinged Plovers displacement broodihg
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FIG.14

() FLOCK SIZE — Kingston Study Area — 1968

B 100
e
o
-8 80~
=
n 60
o
f
ot
m
5 o- | i
) N t
52 ; 3
H 1
b 20- | |
g 1€ iAos W ans'i(wvru om.us) >
4
d e
v ¥ L ¥ ¥ LI ¥ T ] [ T L]
J F M R M T T A S o] N D
€9) — Granton Lagoon  — 1967
(Yasin, 1967)
300
250
m zm. *
o
B
R ,
M
w1504
Q
s}
% 00 .
50
¥ [ ] 1) H v
J F ™M N D




4 flaeks of nonstresding birds

durl

¢ the breeding seuson bub in the present sbudy I Cound
I &

5o

ne evidence of "non-lwesding” flocks, sncor (1953) elained

that lapwings atienpbed éfﬁéiﬂﬁg in the Llreb yesr and 1 conglder

treading in Spurwinged Movers oceurs in [irst - year birds,
fowaver, this could enly be demonplvated by an extenslve
banding progranms,

During the bresding season flocks of bresding birds

vers observsd to aggregate on "neulral’ grounde cose 1o pernanent
fad . ol

ix» e 4 hé}

wober for bathing vreening and rost

assoclations of b?é“éiﬁ& wﬁrﬁﬁ could be mistaken for

%»m%‘@!&sw t;\r‘:f@ ﬁ%wfgé o0 %}éjiﬁ

budsoete of Hpurwinged Plover flocks,dnlly nebivity patterns
T 3 2 &

afterncong

foraging in ssall agoregations of ons to three birds,whieh

CA ]

rannin aseneiated with the Tlsek, v roburn o

thelr tervitorles te forage bub ¢ 2 abructure

is maintainad .

: J

Tn the middle of the day during hob or windy weather the bizde

sovepate in tighter flogk formation to rest and preen, ithese

two oetivities predominote bat ave interspersed with secaslonal

1. F P S < - o T s A8 P iy S
Bickearing sod foraging. 1o cold foraging nmay

sonbinue throughout tho daye
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Fpom the observations of floek behaviour it becane apparent
that cne palr of birds were dominant over the ramainder of the
flock, The male of this pair was visibly larger in all
external features than any of the other birds and eongiderably
move pugnaclous. It was the only bird in the fleck in whieh
the watbles, vhan fully inflated during ageresslon, formed an
unbroken yollow ehield across the forehead, It seons 1likely
that other birde in the flock were able to “ragopnise’ the
dominant male by his external characters,

The dominant mele was the only bird in the flodk which
reagted to birde fying to vejoin the floek from fo aging
areas, The inbtensity of the roschion sesnmed dependent upon
the soclal sbatus of the approaching bird and the high intensity
upright aggressive posture was only performed ta two othep
male birds, Thess two birds, I ccnsider, wers subdeminant
nzles and both were aonbinually ehallenging the daninant male
In displays of overt aggression,

?hg females of these palrs were not as ageraspive as
the males but seemed to adopt the social status of thelr mates.
Ihis phencmenon has also been obgerved in corvids (Lorens 1959,

dowover, 1t snppeared that the dominant femaloe wag only dominant

in the presense of the dominant male, and in his absence was often

+

obsorved to flee from the wore aggressive sub-doninant males,
the organization and status of other birds in this flock
wag not elucidated besause of the difficulty of recopniging

the remaining individuals,

/8.
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Howsver it ia appavent thot a poelsl hierarchy existe and

nove intensive study of soelal ovganization in Spurwinged

Flovers would require thabt a complete fleck be colour handed for
the surposes of indlvidual identification. This was not

possible during thé prassnt study beesupe no successful method

yap devised to teap plovers oub of the breeding seagon.

The mest iaportant fact brought oub by these bahavioural
obgarymtions is the gimilarity of the postures and behavioural
gequences of the Spurwinged Plever in compardigon with those
shearved in the Lapwing {iinkel, 1940; fpencer, 1953:

Stedfel, 1964; ) and an Afrlean Spurwinged Flover, ¥

(von Helversen, 1963; Steifel, 1964),

Siuilarities vere aspealally socarent in behaviour assoclated
with sgeregsion, mating, seraplog and nest dafenee, but further
studies of other vanelline ?1§ve§§ threughout the world are
naenagary before gonerle significance ecan be laferred from the
oheerved beshavieur, lowever, the results of the present
gtudy of the Spurwingsd Plover appear to subitantiate the
generic rsclaseifleation of this bied by 2ock {?%55} fren the
genus Lobibyx to

apply to the econspecific Masked Ilover which apparently has

Ery
Ve

uge Lb is likely that this will also

sindlor bshavioural patterns to the Spurwinged lover and has

besn observed to hybridize with it {van Tets gh al 1967).
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Tha 51&11@?1%; of many behavicural saguencos observed in the
Sourwinged Plover with those desor ibad in many sgpselss of the
polatad eharadriiforn fanily, the laridas {Tinhargen, 1953
Hognihan,. 1955; Tinbergen, 19539; Hoynihan, 1962; felson, 1968)
haseﬁaa%lai the use of much of the larid behavioural terminology
in degeribing y Spurwingsd Flover behavioud. Hoyavar, no
phyletie relationships are fmplied from the appavent behavioural
si-dlarity between the larids and the vanelline plovers which
have been studied, Furbther observation are nocousany to
éﬁﬁ@ﬁstéaﬁa whather thege behavioural sinilaritles are o rasult
of sonvargence or of similar phyle tile origine

The only behavipural posture observed in the Sparwinged
Flover which rgquires forther digousalon is the shoking posture and
its afigiﬁa Tinﬁgggéa (1959}, in deseribing the probable
orizin of o Qﬁiﬁ? in gulls, stated that cheking was probably a
eombination of two movenents. The prdmary movement is the
taxononically widespread movement of bending down, ag in bending
over the nest site prior to incubation. The second movenent
arlges from the bird being in a conflled situstlon (ag it 1z vhen
in the nresenas of elther o fomale or an opponend) in which 1% le
1ikely to perforn any movement fapilitated by thiz initlal
novement, such as rhythnical regur citation or depositing (ainilar
$o "flicking® in plovers). Cheking, as ueunlly dc geribed In pulls,

conglats of shythmisal movemsnta of the head iha&gh to be

derived frem regurgitation ﬂ@vygzz 8 ohasrved during parental feeding

of pull ehicks (Tinbergen, 19597 &
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The absenece of rhythmieal head movements in the choking
digplay of Upurwinged Flovers seemg readily explalned because
en no occaplon during the fledging of the ehicks are thay
fed by regurgitation. In faet, regurgitation seems absent
in 21l charadriids and the ehicks usually feed themselves witiin
24 hours of hatching, although this seems dependent on the
size of the yolk reserve absorbed inte the sbomach during hatching,
The “fli@kigg“ movenment which scmetimes ocours during hostile eheking
ie probably a displacensnt activity whieh is derived from nest-site
cholcing, Howevar, in gome hostlile situations in whieh
Uflicking® is absent from choking, the posture, with hesd and
bill pointed towards the rivaly appenrs to bo mope an ovard
apgressive posture, as deseribod in the Lapwing by Lind (1957),
than a éigplaﬁéﬁﬁﬁﬁ activity., Furthor observations on thig
partioular display may elueidate its exaet funetion in the
spurwinged Flovers

It is disappointing that no recent comprehensgive sudies

have been made on ccomparative ethology of the genus ¥

or even the related genus Lhare

ing, bscaupe elucidation
of thelr taxononie relationships seems dependent upon such
studles, In fact, Bock {1958) in discussing the taxoncmic
importance of sthologieal studies of plovers in hig genaric

rovisw of the Charadelidse stated: thatd:



“Opepite bhe fine work that has been done on the
vehavliowr of severnl epoceles csese; the comparative ethology
of ﬁlsvars'is gtill in ite beginnings and of no halp to
our undsrstanding of the speeific s&la%iag%ﬁi;g of the plovers
at this BLime vesesess bhe relotionships within the large

genera, {

and perhaps wven between
them will be understnod only afier thelr behaviour i well

LnoiBsssene H

&82.
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‘Numerous comprehensive analyses have been made of food
requirements of bird specles (Feith, 1959, Feith & Davies, 1961;
Fpith, 1965; Holmes gt al, 1968),
gtudies of the food requirements of wvanelline plovers.

Spencer (1953) in discussing food studies of the Lapwing,

g, states:

owever, there have beon few

Bessese the rosults of 69 stomuch analyges wera 894
animal matter, 11% vegotable sabber, Animal matier: about

64% insects, 109 Mollusea, 10% worms, 5% miscellansous. Insects

include g@mg&t@f‘%; sesp ﬁ@ﬁ@ @l8asasy L&i)iéépmﬁ TRy
Goleoptersesee, Hymenoplersssees Dipteraesss Also drachnldi.ecep
Crupbacessesey ANNCLIdG,c00y HOllUBCa.0eep Vogetable matter

inelude ...e grass, ceveals, leaves, moss snd algaes, ete,

8 seee lapwing
aff the éﬁ?ﬁmagtéﬂ ;
Cotton (1960) listed the mollusea spesics found in

Gizgards often contain several tiny quarta stone
take practically all thelr feod

stomach and erop contents of many speeies of South Australian
birds, including the Spurwinged Plover. He recorded three
ppacies of freshwater Gasitropoda

in the Spurwing Flovers which
wore examined:

ni Deshaysa, 1830

Sowerby, 1873



Green (1966), fron exanination of stomach eonbents,complled
food lists for twenby-twe birds spseles, ineluding two

gpeainens of the Spurwinged Flovers The blrd specles wers
eolleoted from dey Soleruphyll and gavannah woodland areas

ian midlandss In the two Spurwinged Plover

stomaoh contenbts whish were exsmined, the following invertebrates

yere recorded:

(1) piture cockehafer beetles

(11) ants, Pheid

(141) weevile, Doglantha st
(1v) click bsotle larvae, family ilateridasa
(v) dung beetles, Qnt

(vi) grasshoppers Ay

Fragmonts of beetles (Ueder Coleoptera), noths (Upder Lepldoptera)
and grasshoppers (Urder Urthoptera) were partially digested and
eould not be ldentifled furiher, )

A beief examination of the giomach contents of ;gwiagsé

Flovers wag made durlng the present study.

The

stomach contents of twenby-elzght Dpurwinged lovers
were examined, These ingluded five birds which had been shot
while feeding on intertldsl mudflats at Halph's Bay.

o quantitative analysls of the food sontent was attenpbed
neb

in this study and many invertebrate food species vers

identified balow thes taxonomie level of Upder,

84.



Food 1lsts were construoted for the birds ghot on
agricultural land and those shob on intertidal nuwiflats,
Ubservations of feeding behavicur were mads in conjunetion

with other behavioursl observaticns,

(1) Agricultural land

The aﬁ@a@b contents of birds shot on agriowltural lend
conbained numerous invertebrates and algo some plant material,
The following invertebrates wers identified:

CLASS Iwszacts

62’15}5’

Coleoptera
8 8oDe )

FAMILY Scarabaeidaes dung beetles ({n

FAMILY Elateridas: ellok beotles and larvas

FAHILY Curculionidae: weevile, spacles not known.
Humerous specimens of partially digested golaopterans eould nod
be elasoiflied fupther than Order Coleopterar

ORDER liymenoptora:

ah gontents

FAMILY Formicidae: twe plovers had

SEvts)i ]

3le sppe (32?%{'}35 1966),

coupriaing only un ant species, possibly Pheid
URDER Diptera: an unidentified dlpteran wagp

prosent in one stonache

85.
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CLABS Uligochaeta: unidentified speeles of oligechasts
"Eégﬁé ware present in some slomuch gentents. On
numerous oceaslons Spurwinged Flovers weve observed
feading on oligochaetes in the fleld, |
Many of the stomaeh contents contained a muall ameunt of
plant matter which was not ldentifieds 1t ig possible that
sone plant material was consuned accidentally whille sigéé

were foraging for invertobrats specles,

(34) Intertidal mudflat enviromuens,

The stomach conbenbe of birds shol on intertldal mudflats
at g&lyh‘é Bay consloted wholly of marine specless The most

gomnon organisng pﬁégéﬁivgéﬁﬁ Swo spsclas of gastroped molluses.

A liegt of the specios pwasent in Lhe glosachs examined is glven
below:

CLASS Gestropoda

FAMILY Hasgidae:

Lo, lamark, 1822 - most
individuale of this specles eaten by tho Spurwinged

Plovers were less than Bf % dn gg)i‘%:;@ af the norsal

slge. being appeox. 3/4" longe It appoars that
there iz solectlve Peeding by plovere for shell

‘sizes not exceeding approx. 3/8%,
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 PAMILY Amphibolidae:

Salinat 1ig Lamark 1822 - the norual

slge of this speciss ie approxs 4" (Maaihepson o Gabriel, 1962)

and hers again shell sise appears to be golectod by the

Spurwinged rlover, becsuge the maximun size of S fracl

shelle found during the stomach analyses was 5/16%,

lug: Annellda

SLASS Polyehueta: - some unidentdiied species of
polychaste worms were present in the stomach conbents of two
plovers, bDurlng field sbtudies of [eeding b%ﬁa?iauz onn tddal
flats, many birds were observed Lo take polychastes,

sh gonbents

A observed in Lapwlngs (Spencer, 1953), most stoua
of the Spurelnred. Plovers gaigé wore examined contained quarts
fragments. Thass appear to be utilized in the mechanical
braakdown of food material, |

Thess vesulis indlcate the dletary diverally of the
fpurwinged Plover. Ite ability to ceoupy s varlsty of
habitate seems facllitated by a dietery flaxibility whieh
enables Spurwinged Plovers to adapt to and survive on various
food sources oscurring in esch habitat. A

Ihe fact that Spurwinged Flovers feed on marine organisms
seens U0 suggest an efficient mochanlen for salt regulation.
Phygiologloal and ecological studics of salt tolevanse, mlb

rogulation and water balance in the Spurwingsd end Panded Plovers



may elucidate the selective factors which aliow a wide

distribution of the Spurwinged Mover yet confine most of the

?bfagiﬂg and feeding behavicur in the Spurwinged Plover
is slmilar to many other avian surfoce and subsucface feeders,
Foraging occurs throughout the day and has nleo on several
ocoagions E@gu gheerved at night, The periods of naximun
foraging sebivity ave in the early morning and late afternoons.

The only faceb of feeding behaviour which requires
diseussion L8 the paddling setlon (Cotten, 1960) or “pattering”
(Spencer, 1953). Eattariég, conslsts of the bird sxbtending itae
foot just above the ground and vibteating the leg rapidly.

Spencer (1953) observed pattering in the lapwlng and
mggested that: |

toattering action undoubtedly has the offest of raising
sarthworns to the surface of the seil”, |

However, I conpider that, in plovers, this astion mainly

facilitates diclodgement of murfoce invertsbrates which ave

then much more easily seen by the foraging bird, This hypothesis
seams tc be supported by the high proportion of surface
invertebratos saten by dpurwinged Flovers and lapuings,

A form of "digplacemend patbering" was observed in resfing

Spurwinged Plovers but its motivation snd funcblon remaln unknown .

88.
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Pattering has been observed in many bird species,
sspecially shorebirds, and it appesrs to have no taxonomic

glgnificance within the choradriide,
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apent decline, Ha &sﬁ@%ﬂé@é that the recupsrative

veason for ite app

BOWer ter egg predation were of intevest beocause of
thelr stabllizing effect on annual
nencer (1953) disoussed, in detall, all phasas of nidifiecation

production.

e i Themae (in ;ﬁ‘%éﬁ)

aspects of nldification of Spurwinged Flovers in southeeastern Tamania

The present study was Initlated in Jamuary 1968 at the Kingston
Seseh Golf Course but the maln period of the investigation was from
Vay o November, Many agpo
by ¥es Dele Thomas (Themas, in press) and, wherse applicable, I bave
checked my findinge with his vesults; I am grateful for his co-ope:
STUDY. AREA. CFg 16)

The study ares, Kingston Beach Golf tourse, ie located ad

ehs studied wers sinilay o those dizoussed

abione

Kingeton approximately nine miles from the University of Tasmania.
Kingston Beach Golf Course 18 ab sea lovel, axceph for the

northern avea which has an elevation of approximately 50 feob,

and during the study

Brown's River pagses through the study aves
ided bathing and deinking facilities fer sesident plovers and

lovers which were vesident in areas of close proximity to the golf




The mouth of Brown's River iz within  of o mile of the study

ares and the $4dal £lats associated with it wers often frequented 2t

low tide by groupe of plovers from the study aves, especially during
the non-breeding

L oamall dglsnd and sn asgoolated aves of river flats b ghe river

for resting and malntenance activities

(@egs bathing, presaing, ote.)

A "peutral’ ares was assoolated with !;hié pazt of the sbudy
area (see ?ig,IS’}, Here groups of breeding Spurwinged plovers
aggregated, oespeclally in labts afber
Agoeniptic i?%&%‘?i@@ AR UG

naoty Lo rost up preon.

non in this ares,

During spring tldes marging of the study area aloss to the
wiver are covered by up to 2% of waber, Vost of the aveas jwone to

The wiver foras the boundary of the soubth and sastern edgeg of
the sbudy apea and the Channel Highway delimits much of the west and
a@%&é&aﬁ adge. The north and nozdl
provided by a wet sclerophyll forest asscciation with fu

AR the dominant tree, ,
The vegotation and physieal festures asscelated with the siudy

avea are shown in Fig. 16
The epen woodland eonsited of fngs

aorvespond o areas of tussosks In study ares {moe Fig,16),

anshora boundaries are

lhats and ground eover of native grasses
Poa, sppe)e The borders of the open By woughe

the falmmy "sough® were maintained at o

The grass species comprisin

£
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g Yrough? were used |V

height of approximalely 5%, The aveasn of falw

/

mainly by the resldent Spupwing population for resting and nestesite

selestbion.

These @ﬁ@gﬁﬁi'iﬁ ted grass species maintained ab a height of
simately 1. The falvways vere conatantly wetered and provided

ideal soll conditions for sub-gurface feeding, Flovers feeds

¥ pough" were wsually observed %o teke surlace invertebrates

The Kingston Beach Golf Course provided an ideal study avea
for Spurwinged Flovers bscanse of the high population density of
resident birds throvghout the year. Also, Spurwings in this avea
ware more aceustonsd to human Intrusidn, than individuale vesident

It was necessary, if any deteiled rsgalfzg on individusl b
waze 40 be obbained, that as many resident Spuswin

possible in the study area should be trapped and colour bunded
£161d identification, |

Two ungucosasful trapping wethods wers ;; ;

The £lrst method involved the use of o funnel trap commenly used
in trapping waterfowl. This was unsuccsssful becanse no suitable laid
was found which could entice plovaps into the trap.

The second metbed atbempled was nebiing at night by =
ving net and spoblight. This also wae wnmceessful, malnly
at pight it was dAfficult 4o approach close. enoughide the bivds to




95.

The only successful trapping method uged was the nest-trap method
desoribad by Dlindeia (1965). This methed was adopbed

weeeding season o trap large nuabers of birds and only two aduld

3 puruinged Plovers were canght and banded in the st

the yeardn nost trapse
However, many birds were recognizable in the fleld durlng the

The two plovers trapped in the study avea were glven a different
soloursombinatlon of throo celluloid bends. Thess colowr bande vers
acnmereially mamfuctured spival pigeon handg, and were slightly
onlapged to £1t the plover tarsus, A1l boods were sbill present on

both plovers ol the
identification of the banded adulbs was olten dlfficuld bees

terminabion of cbpervetionge lHowever, field

bands veve obacured Wy ground vegetatdons
Twenty-=two plover chicks which hatehed durdng the 1968 b

the fledging period embled = study of growth rates and plusage change
There wag no loss of bands observed ln any ehlcks and no evidence

golours fading,

Captured adults and ohicks were coloup~dyed s aloohols:
d yes, In the two adults, dyes wero applisd in broad bands asross
the white bweasb. Thess remained visible for s pproximately three weeks,
In the ehicks, the white uppereneck down was dyed. Thip veglon was
selocted bocause 1t was observed $0 ba coneealed during eroushing,

1% wag, thorefors, supeeted that dyelng of this reglon would nob




ereate increased predation due to inderruption of the eryptie
aolouratlon of the chlcks. lHowever, ecolour dyeing the chicks was nob

guooessful because the colours faded ropidly and vere not visible after

*i*ss:f one week,

During the study of growth rates in fledding Spurwinged Flovers

surenents were taken:

gi) Welghte

i1) Bi1l lenghhe
(144) 8311 widbhe
(iv) Tereue longth.
{v) Wattle length.

The mebhod of nessurenent in the chicke wap identdenl to that
daseribed for adults. (Ses Movphology s 27 Je  Only chicks of

knowmn age were nsasured,

Many asspecte of the breeding blolegy of Spurwinged Flevers were

gbeerved in the study

Themas (ingress) has interpreted the start of bweeding in the
ruinged Plover as the date on which the firet epg was lsid.

ever, he gives no further crileria fﬁ? delimiting the breeding
geason. |

Ts was doolded from obssrvatlons made during the peried of the
present study, to define the broeding season as the poried durdng the
year in which paired birde melnlain exclusive torritorial limite
during day and night,

Themes (loc.0ib.) has stated that
madntain territordes throughout the year, bub that these ave nob

sopme Spurwinged plevers




servations during the year indicate thab birds wileh seemed to
maintaln Mevritorics" durlng the non-breeding season defended them
od to rejoln
the flocks for ledg perieds during bhe day, espeelally in the widdle
of the daye

less vigovously.against intraspecifie intruders and fend

Cbgervations 08 the compus of the Unlversity of Tosmmania
that bivde maindalning "hervitories™ during the non-twesding ssasgon
joln flock birds during the day and cnly occupy “berritorfes® in the
evenings and early s :

Territoriality wvas used ag the ariterion for defining the
limite of the breeding gesson in Ipurwinged Plovers becausg in birvds,

selection and defense of territory appsars sl@s%l? ralated to hormonal
changee in the body. These hormenal shanges ave responsible for the
initiation of the meual drive whieh sub sequently leads %o copulation,

nest bullding, development of the gonads and the inpubatien drive.

A diagramatie representation of bresding ehronclogy in Spurwing
Plovers is glven 1n Mg. 17
The breeding season in Spurwinged Flovers was ohnerved 4o

oxbend from Moy to Wovembar.

Little information was obialned @Qﬁ@é@ﬁiﬁg nalr formation
and duratlon of the palr bonds

Spencer (1953) reported that palr formation vomally eseurs
after meles have a%l@aﬁa@i & territory,in the ;

Steifel (1964) diseussed palr formation behaviour in the

wing and deseribed pulr formatlon behaviour in vhieh the male
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FIG.17 A diagramatic representation of breeding
chronology in the Spurwinged Plover

Fledging -
Hatching -

Incubation

Laying -

© Scraping &
nest-building -

Copulation .

Territorial
aggression -

Territory
selection ]

Flocking

T i
J ¥ M A M J J A S 6] N D
Months

F1G.18 The laying and hatching success of Spurwinged
Plover at the Kingston study area
Replacement eggs

Broken eggs

. 204 ':] I8t cluten eggn

10+

ANANANY

¥ i

Jul. Aug. Sep. Oct,
N9 Eggs Laid

Jul. Aug. Sep. Oct.
NQ Chicks Hatched




wes in alvcles arcund the femals
In Spurwinged Flovers, observaticng seem o indleate that birds

nve paired within the £lccks and that the pair-bond is malntals

theoughout the year, In fneb, there have been reporhs of the same

pade of plover oceupying a similar nest site for ab least thres year
(811en, 1967),tut this hag nob been é@ﬁi‘iﬁ%& B
It 1s possible that the pair-bond is maintiined until the death

Yo
Hinde (19456) defined territory ap "a dﬁ%ﬁéﬁé argat,
Howaver Schoener (1968) considensd the definition of territory as
gy exelusive aﬁ%&“ﬁy Plielka (1959, oited in Schosnsr, 19%%)9 8
proferatile goncepbe Pitelka (locecit,) states that
bghe fundamental impertence of territory lies nob in the
mechanimm (overt defence or any other action) by which the texvitory
‘a¢ to which it ls

becaumes identified with its occupant, bub the dem
in fact used exelusively by its occupant,” |
Pltalka's definition of terrliery %sféé% adopbed ia thisstudy

siinged plovers thers was observed a conbinuunm

bohavioural nots, vocal dleplay theough the various forms of
gplay to .@?32?% £ighting, E’hié& garved to maintain the

oxelusive nature of the tewribory. : |

| In the study area at Kingston £iftesn pairs of plovers maintained

jerritories but lreeding was atbempted only in twelve of the tes rdbories,

armined by plotting the

The limits of all territories were det




posttion and movements of pairved blrde, and the aveas in which sonflich
betwaen a«ijggést pairs oceurreds

The berritories of palrs of Spipwingad Vlovers in the study sreés
during 1968 are shoun in Fige /5 The slaes of the territories vary

songiderably and ég:;?%{é? directly related to the intensity of ropaion

in the territorial males, It was interesting that bhe puirs ooeupying
ths thrae emndl sl égrm
1968, but maintained tepeitorind limibs throughout the twesding pe ]

Tervitory in gggmviggaﬁ Flovers provides an exolusive feeding

in sddition to & nesting avea, and monh plovers were naver

evad feeding outaide territorial 1imitoe In fach, the
tepritories wero uncceupied only dwring the late afternoons when

e

plovers moved o the plver £labs bo bathe, drink and pree

(1) Nest construction:
The selechion of nestesites by Spuruinged Flovers has praviondly

boen disoussed (ses BEHAVIOUR: Hoab-site salection) and Themae

(in pross) has desoribed in detall the pogltion and construction of
noete in this specless |
Phomag (looscite) found that of 110 nosbs which wors obeerved

gurfaces

08,65 ocouvred on dealnage vidgos, anall mounds op Lrrogular

and £lat areas and only 104% in hollowse Ho atbelbuted this to a

iabit ovolved to avold nost Tlooding ar engire wirestristed vielbility

for the inoubating bird. However, T eonaider thet the posltion of the

nest is determined by & combination of thepe two faclors, with an |
mals on wirestrictad visibillty for the incubating bird, The
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were agsoelabed with arens of open ground whieh
n a radius of at least ten yavd
guch as 8 elump

: i:' gang0n
had gg?éiﬁ%i@é@ Tislbility withis

Host néete ooourred near "a distinetive feature

of thistles, sband of raxk wesds, plece of wood or large sbone®,
(ﬁ‘mg% lov.0its)s This may function ss & rocognition signal
vad in the Herring Gull, larue srzentatus

g%gggéiﬁé a8 bag been obeer
{Tinbergen, 1953a).
Lining of the nest coomenced after the selectlon of a nestiserape

emsle plovers were involved, The

by the femal
only materiale used in iining were those eyallable nsar the nest and

g

therefore the 1ining varied greatly bestwesn diffevent nest-~sites,
It wmp obsarved,as diseussed by Tgmay%s smount of nest lining was
rolated to nest material aveilabllity near the nest,

Materisls nsed in the nest lining included; wardous grassss
mal dropplngs, twigss sucalypt leaves, pine nesdles
Cand small stones, |

The use @f lining materials available within close pro

the nest was functional in blending the nesbesite inbs its fmmedis
background, resulting in low nesbeslbe visibility.

Pigs /6 shows that wost of the nests construsted in the study
azes wore SSffined to the areas of falvway "pough" rather than the

1) the ﬁg@g@%{a&%ﬁ* thig ﬁ%*i
] 2it ble neatioy materials on the Dalpuss
%%f lggéz %‘%%% %gsz ggﬁgzé@g on the falruaye |
}t%ge Teguiar pround maintenance in these sreng (g.ge watering,
autbing grass eta)s '

The areas of faloway "rough® wore less disburbed and the grass

rarely oub bolew a height of 5%,




(41) Laying:
Tecause of prolific copulation cbservad bolween palrs prior to

laying 1t wap impossible %o determine vhe time interval between
gﬁgﬁaléﬁiﬂﬁ %ﬁiﬁ ogg layinge.

Aleo, 11%3‘%1@ informablon was obtained on the interval botween
bhe Lging of saoceseive eggs bacalse (3@”3%3.11‘% obhagervation of the
nests was lmpossible during the present study. Houwever, Lfour
sntervels of approzimately 24 hours snd one of 48 hours were
roporded, It seens reasonable to ssmwme that laying intervale
yary greatly bebween individunl femaloa.

s oib, ) has vorrelatsd cammeneement of lﬁ;‘iﬁg in the
perature and rainfall fluctuatlons

Spurwinged Flover with arpual ten
and explained this in rolation to the increaged abundance of insests.
Thig 15 consiptent with Lack (1954,1966) who stated thal ege development
4in birde is dependent on feod supplye

o attempt. &b correlnting onset of luying with envirenmentel
fagtors was made during the egent study.
(111) Egges |

The fosm, colouwr and varistions in ?1&3‘?%’5‘ eggs have been desoribed
vonty and Whittell (1962)

in detall by Oliver (1955), charland (1958), Ses
and Thesas (in pross)s

Vigible differencan in epg colouration nnd @ég sige oceurred
within and batwesn plutches,

Thomes (Josesd te) obsorved no tendeney for eggs o corpespond to

the eolouring nf the background,ap has been foupd in the Indian

ganelline pl%%%;?;

correch, it was chserved that in sons

ning of the egge during inoubation resulbed in
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egge assming a sinllae colour to the veekevound, This was

partioularly nobiceable on eggs in Hopthedsgh Ta s 15 which wors lsid

on red krasnosen soils. Ihese invariably assumed o peddisheltewn golowds

During thoe brasding season dlmensions of 245 eugs were petorded

Proom novthern and scubhern avess of Temanla.  Whe mesns and glandas
daviasions of thoss measuvements were delewmined separately for northern

and ssuthern eggss

S,,

nows= 108 e ;
Longth: 50035 & 2437 mae Longths  47edd
Sreadth: Bégéf? 4 bl wing PBreadbh: 34.99

n = 136

§

834% Ll

61l TR

&

The menn dlumenslens of the gouthern ogge eompare Davourably with
the Aimensions saloulated by Thomas (in preas) of 5l.33 5 2425 mm,
and 37.44 X 1,24 mme The dimension of the northern oggs shoved a

an for

mugh greater variability than those in the south. The reas
thie varlation L& not known bub it may be an indicoblon of elinel

yariation in opg dlmenpion,

(i) Incubations
The commencement of incubation was observed to vary between

individusl ploverse AB observed by Thomss (log.eif) ewme birde began

o of the first epg and in othors insubation

isx@@ati@n with tﬁé layin

noed only after complotion of the eluteh. - This variation in
sot of incubstion ig interpreted as being due to verlations in the

D13

ingubation drive between individmal birds, Some binds were observed
40 nasime ineubatlon postures before any eggs were iadd. Tn thia
sontext, bscanse of tho incemplete form of the inoubation posture
agmumed by these birds, it was considered that this wee displacenent
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vehaviour,
- The approxinate ineubatdon period of four olutehes of eggs in the

study aves were oaloulated as 28 = 1 days; 26 & 2 days: 30 & 1 day
and 30 & 4 dayse  The last Ciguwe was highew Bhan the obhers because
the nest was not checked regularly during the latter ptages éﬁ‘
Incubation,

From these figures Lt appesrs thatl the approximate incubatlon
perled for Spurwinged Plover egus is iour veeks,

Synehronons hatehing of olutehes 1s common in maiy sround nesting

M%s%;aé wme ohserved to coour in most Spurwinged Plover clutehes
whish hatehed in the study ares,

Although the eggs were 1aid over a verded of approximately elght
daya (in & clubeh of 4 ogge) hetehing wus completed ummelly within

24, hours, depending on the cluteh alae.

synchronoug habehing ﬁz&géﬁ’é to be offested by birds delaying
the enset of incubation until the elutoh iz completed. Houever, twe
aglutches i@ﬁ@h&é gyncheonously even though incubabion comenced with
the laying of the first egge Ho definite explanstion of this
phenomenon i possible but experimenta designed to meagurs the
%%g@fa%@% of incubated egge, e.ge by using thermisborsgoould indieate
that dndtially, the brooding bird applies very 1i%tle heat to the
ineomplete eluteh, thus rebtarding %‘i}éy@z@m develomment.in egee iaid
- bafore és@glﬁﬁiﬁn of the elukeh,
Ppgs g&:@né vere pemoved by the parental birds afber hatehing and

deposited away from the nest,

sually within o fow hougs of hatohlng ehieks wers ohserved to
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ve toward reglons of denser

leove the nesteaite with pavent birds ¢
vegetation in the territory, These sveas (s,p. tussocks, borders of
woodland areas, otg.) provided the necessary cover and background for

paximm concealnent duving croushing (See Fate i ) and were
by ohicks undil they beesme Mully fledsmed,

Chgervations of indlvidual Pamily undts during the fledging
wore qulte mobile within the

poriod shoved that, allhough these units

terpitorial limite, there ves no evidence of movemend aeross territorial

boundardes ap wag obespved by Thomas (Lo

Twonty-twe chicks wore @;l@gz% handed iﬁiﬁi&iﬂg and the

surviving birds were welphed and meagured ns regulavly as possible,

A1l chiclke were measured iInfrequently becuuse of the difficulty

vbing fledglings aftar they
in dense vegetation, - Howewver, the results of the measguren
indicate trends in growth rates of the fledzlings,

The results are presented in Flga. /19 220,

The resulte show iézz'g% variatlong becauss of the differences in
growth pates of individusl fledglings of similar ages,

(11) Zlmags

bad ssaumed the concsalment posturve

chapze, (See Appendix 11},

Obparvations of plumage and sclouration ehanges in fledglings
and meaguring.programme and

vere nede in conjunction with u:

s general tronds weve evident.
in Flate 7T

thus, were alpo i-froguont, towever
The nesting down of newly hatchad chicks is shown
Gppondix II). .
The crewn and upper dorsum were the firet aress in which juvenile




(a)

(a) This photograph demenstrates the effective concealment
of a chick provided by its cryptie eolouration. The

shick was crouching, at a disbtance of 4' (sse upper lafi),
(b) Close up photograph of the chick in (a) ~ distance 6"
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plunage became ovident, and this ocourred ab &gsg?am%@:r 10 daye old,

Juvenile plumage gredunlly replaced the neatling doun on the crown
by radlal outward growth from the crown 4pe%e
Complete replacement of Gown by juvenile plimage in this reglon ccourred
within 5% wesks of hatehing,

The zggzh@%n@nt of the pestling down on the upper dorsus, vings
and ventyum was In phase with replasenent on the crown and wag also
complets within 5-6 weeka of hatehing.

The development of the reetrices and remiges and thely coverts

wng avident 2 = 3 weeks after hatehing, These Poathors were fully

developed at 6 = 7 vacks of age when the fledglings %g@ flying

A fledgling perlod of 6 « 7 wecks was vocorded by Themas (log.elt,
who stresged thad there were semetimes variatlons of ot least one week
botueen attainment of £1ight in fledglings of similar ages,

The blaek shoulder Peathers becans ovident in 3 weekeold fleds)
bisth remained rather diffuse until afber flodging.

The michal ereet and the lover doveus vers the lash aress of the

ings

body to dovelop j&‘?%ﬁilé plinage,
A diffuse black colowration was evident in the nuchal ovest prlor
to fMedging Wt flald observations indicate thed abbtairmment of a

conpletely black nuchal erest ncours approximat :i;f 6 weeks alter
fledging, fven then, 1t is not comparabls with /%é'%ilﬁé%i’iﬁ%é nuahal
roglon in aduld bivda,

The lower dorsum renained vovered by nestling dowa ab fledgling
and there 1o no evidence of the porlod nocessury fop complete replacement
by Juvenile plumage. v |

the BI1L snd Irises ave dork grey ab %z:zﬁ@?&gg but graduslly



sequire o dull yellow plgmentation which inereases in lntenslty ag

fledging is approached, The eelour changs in the b1l and ivizes is

porallelad by o similay change in the g&%‘ﬁlﬂga {see HULITIOLOGY sdabtlon),
fhe &iffi@gli:.g involved in trapping bieds prevented any detailed

%%%éiézg suscens has been debermined in Spurwinged Plovers by
Allen (1963) and Thomas (in Press)s

Alten (1963} rga@rﬁ%é a total breeding success of C young valsed
to the frse-fiying stage per 150 eggs lald (;ufp};%)s

Themas (in jross) estinabed the bresding suzcess of Spuwinged
MNovers in south-sastern Tasmanin as 8613 (1964), 6.8 5 (1965) and
485 (1966),

| Dring the present sbudy the following brending stablstios
were oblained for the populatlon off l; palre breeding on the Kingston

Baach Golf Coursd.

Total number of eggs lald A2
Total number of sggs woken 22 (44.9%)

Total aubsr of eggs lnfertile 1 (2.08)
Total munber of egge deserted 2 (4.0%)
Total nunber of egge hatehod 24 (4917%)
Total nuabor ;zg @izi"*"f:é filedged 11 (45.8%)
Total E‘zf%%&iﬁg Bacees 11749 (22.80)

ST T

The hreeding muccess was considerably higher than

Allon (1963) or Thmas (inpress).

It appears thal the high fledging rate s due Lo an abur

food in the study aven, This seens ovident from the number of birds



resident in the sbudy arves throughout the ysar and the large influx of
plovers during the nonebpedding season from arens nesr the ol couwres,
Obviously, in birdp which hive to feod thanselves bmediately after
hatehing, bhe mortality rate of chicks will bs higher in arens with

=

& less abunds

ant food supply.

He direct abg@g@ﬁéas ware mads of predation on plover chicks
and the causes of ehick mortality were not ascortained. Tt seens
possiblo that ehiel mortaliby 1o assoclated with adverse anvizomental
gonditions, wather than actual predation in the s%uég apea, 16 was

ob

sd that plever chicke weve very eusceptible to gold stress and

that young chicks soparated from parental birds during aold eonditions
rapidly became terpld and upable to reset to the parvents "regrouping®
eallis,

ixperinonts on the offect of eold atrese in Spurwinged Flover

ghicke may demonstrats a common source of mozballty.

440,
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Bird speeles, ln goneral, are é&&?ﬁ%ﬁ%ﬁi@%ﬁ by a wide
variety of calls ‘which are gpeclies « gpeeific and iﬁ@@fg@?&%@é
into many agpecta of behaviour. Tho structure of calls varies
from the complex song of the Gouldian vinehy which appesre to
bave three vosal mechanisms operating simultanecusly (IThorpe, 1961),

to the rather sluple, short voealisations of varicus oscines

(thorpes; logs gik.)

| ?has?@'ﬁ?ﬁi made exteasive sbudies of bird songs, with
gpecial veference to variation withia and between speciesg of
birds, functlonal significance and anﬁﬁg%nya

Much work has been done in gome femilies of the erder

imgseriformes, sspecially the laridae {i@ﬁﬁns 1968) and the
¥ringillidae (Thompson, 1968) but no structursl investigation
of cells in the order Charadriiformes have been publishede
| Spencer (1953) described ghgmétical;? the calls of the

lapwing, Va) g, bab this ie of little uee in a

comparablive gense becausse of ibts subjeetive interpretatlons.

Van Tets (psvs. comm,) has prepaved sound analyses of
gpecies of Australlan vanolline plover bui these are, ag yei
unpublished,

Thisg study was & preliminary sonographic analyees of
gome of the calls of the Spurwinged Flover, It was not possible
to resord any calls during bthe breeding ssason becauss of technical
difiiculties with recording equipsent and some of the calls

recorded were not duplicateds




Mathods:
A}l calls were recorded in the field ualng s
Gmmpiaﬁ DP 4/L dynamie microphone in & 24" Gramplan parabolic
reflector. \Thia was coupled through a preamplifier to a
Piesord 2024 tape recorder. |
A1l recordings wore made at a tape speed of 7% 1.p.8e
The wvoecaligatlions recorded were sonogravhed on a Kay
El@ctric Campany’661aé Sonagraph 8o that variations in the

gstructure analysis of call could be demonstrated, The sonagraph
analysed call frequeneies from 85 eyclen/sees to 8 kilocycles/secs

The results of the sonographic analyses are presented
in Fige.256 26 in Appendix III,

- Because of the brilef nature of téia agpect of the study,
it was not possible to analyse fully the voecal répertcire of the
Spurwinged Plover. .

However; results indiecate the calls are relatively complex
in étruetura with each ﬁjllable comprising at least thrse
harnonien, The fgequency struﬂﬁure of syllables in many of the
eallskwere found to be eimllar and it appaafs that vocal
communication in Spurwinged Flovers is assoeiated more with the
intensity and the frequeney of repstition of each syllable than

with tonsl variations,

/12,



This, a8 previously stated, ie only a preliminsry study
and mora dstalled research into voonl eommunieation in the

lus spesies would provide

Spurwinged Flover and obher Vane

an Interesting comparative pbudy.

/13,
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into all aspeats of the biology of the genus Janellus

especially, as stated by Bock (1958), esology and bebaviour.

The complete lack of information on many vanelline specles made

a eomparstive study, ueing resulte of the Spurwinged Flover rsssareh,
almost impossible, As disoussed previouely in this work, the enly
vanelline plover which could be consldered for comparative

analysis with %ﬁe results obtalned during various aspacte of the

present study, was the Luropsan Lapwing, Ja us vanellus
Research made into distribublon, status and selected habitats of
the Scurwinged Flover and the related Banded Plover,

peveal interesting results. These results confirmed

the views of Sharland (1958) and Thomas (in pross) that
Spurwinged Plovers in Inmsnia were  nulerous and widely
distributed and eontrasted markedly with Handed lovers, whish
appeared to be distributed in losalized regions in cerltain parts
of the states o

Banded ?;é?$§’éisi?ibutiaa'a?§gagﬁi to colineids nmaln

1y with

aress of native grasslend in deler reglons, I seems that the

decline in numbers of Handed Flover in Taman
three decades ls a vesult of agricultural develomment of a%ti?é
grasslande during this period. This has eonslderably raduced the

natural habitet of Banded flovers in logmanis,




The inereassd human population and the extension
of urban development inte counlyy 87eas may alge have effected
a decline in the Banded Plover bascause it apparently has not the
winged
: gi@msg Although some Banded Plover frsquent the "fringe" of

game abllity to coexist with human populatione as the Spur

urban areas (eege Penna near Holert) most now oceur in the
more remote rural sreas of the gtate which ave rarely subjected
to human interfevenca (Gege Montagu, Cape Portland and the Ouse
distriet)

The resalts from the survey concerning habitate of
Spurwinged Flovers indicate that it 48 able to inhablit 2
wilder r&zzxgé of habitabts than the Banded Plover and has benefitted
grestly from the incressed primary productivity of agricultural
land,

It is. interssting that the eorrelation between the increase in
the amiﬂgad sl@?@? population and the incrsase land development
in Tasmania closely parallels the pepulation increase of
Lapwings in Britein during ﬁh@é&ﬁéﬁ period, when large scale

glearing of forests oreated new agriculbural aress (I g@m&r, 1953 pe9). |
Further studies of ecologieal ?@g&i@gﬁ@m% of both sgs@iegg
aspecially in relation to comparatlve food roquirenente and interspeeil
sompetition, may elucidate the reasons f@é the present distribution
of both spesies in Tasmanias
Behavioural observations of the Spurwinged Plover indicate

the use of the spurs and wattles in certaln bshavioural 'psgtweag
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éé@éﬁi&lﬁy in agonistie displays, The role taken by these
morphological featurcs in behaviourel pequences 18 not clear.
Farther experimental studies deslgned to obtain evidence on
the z%ieass funetion of epur, vatbles and other morphologieal
characters may clarify their use in behavieoury eepsclally in
~ relation to social é%f@@%ggg with in flocks. Ubservations of

sopulation in Spurwinged Flovers demonstrate thal there ls

apparently no ntilisation of the wattles in Yeourtship displays” asg
suggested by Soek (1959).

The beohaviewe obgerved in Spurwioged Flovers during the
gourss of this study appeared to be very gimilar %o that
desoribed for the Lapwing (Rinkel, 1940; Spencer, 1953:
Steifel, 1964) and an Afrlcan Spurwinged Flover Y

(von Helvepsen, 1963). Howaver,

(= Hoplepterus) Spi
further behavioural studles of other vanelline plovers aro
necessary bafore a large seale stholoploal gomparison of the

genug Ja 3 ean be made in the ssme detall as has been done

in gull specles of the family Laridse (Tinbergen, 1959;
Hoynihan, 1967)s
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