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Observa l i ons  we re  made  a t  athree or which *u.,- "oro,i,olni"!i'1"11"f;.""1,011" " i i-'"Bg:iH 1i,:f"..y11,"..)"i.1",i,1';watched lor 15 hours, wh ch inctLrded tate incubation anJ "" ir i i "g p;;;o..  Onty one brrd.a temale. incubated and broode.l  Flve group members. rncludtig iwo yuvenrtes trom a

ftlT{i !:"', '.,* $ s :;*" ;,";: :*{.eri& ffi'J:t' i i;. li[,."t"i;;*s i l;:n iu l]:lThe primary pair conlribured cjver najt rne iorut"G"oing "i ioii i ,, i l '" ;;"0. observations
3i;;!"1,:"ij:,iJ:;;"'l?1,3$x,"Ti"".ox.l!1.,J: :1"1,.!i",':?,'j^; i'";;;; are fed f requenilv
.  Al lopreentng is descflbed and roosting.behaviour s-uqgests the operal ion of a socialf l e i a  i  hv t  w i l h i n  1ne  g rouo .  I he  sex  ra t ; o  o t  l he  q rouD  \ , u r J i pd  wa . ,  e ten .  bu l  na lFs  o l t l _numoer  rema tes  I n .mos t  g ro l r ps .  Sexua t  d imorph i s i r  " ppuu rs  t o  e i , . t  i i r ' young  s r t t e t t as ,  ou t

i,"*l$.li:1"lil,l**:i',1'xoJi,ll" ?l"llspi,llLii;",?J:l,n gj"l*;'Alil'"'.?;i*TT
l"l';f;i""?!13;"Bijlli'"J:'.,';"?lfil""...""n"lti"f?1.,,,J"j:";l o"Jqnr mo;rhs on some birds.

/ \pur t  f ronr  Hando 's  970)  b r ic f  uccount  o f
t l r rcc  wh i tc -he  adcd S i t te i las  Dup lpcno i t ta
(ltr.\ ' \ol)tera 

.ltuctt<t'plu14 fer-ding young at a
ftcst. thcrc is nlntost n(.} publishcd inftxrnation
r ' r  

,  
c \ r - ( ) lL r : r r r \ (  h r ! . (J ;n !  o l  . i  e l l r r .  V i r tu r r l l y

n , , th l r r !  r \  kn( , \ \n  , , I  th r  s r rc i r l  , r r r : l rn iZ l r t i , ,n  t rn i l
bchaviour ol thcsc birds, and scx rit ios of groups
i r rc  d i l l i cu l t  to  ( l c tc rminc  wh i lc  p rumalc  var ra_
t i , ' t t  

,5 . , * " . , r  L I t I I (  r ( l t l  : l . r ( \  , ,n . i  , . * *  i ,  i , t_
cr)nl l) lct( l_\ kni)w .

^  In  January  1979.  I  w l l chcd l  g roup o f  s ix
Orangc-rvingcd Sitlcl l irs D. t.. c.hrt:sopt)ru at a
ncst in scnti-clearcd L'ucalypt rvooril i lnd x6ssl
lwo k r lom! ' t rcs  nor th  o f  Arn t id l r l c ,  New South
\\ 'ales. ' l  hc nc\t was at tcn metres in I Broad_
lcavcd Strin!r'bark l irttcrlr.ptu.,; r.n/l.qilosn about

l9  n rc t l cs  h igh .  " l -hc rc  
Ie rc  four  adu l ts  and

thrcc  o f  t l r csc  wcrc  co lour -bandcd * (B lack ,  Rcd
lnd  Whi tc ) .  F ron  obscrvu l ions  o f  copu la t ion
:ur \ l  c { ,u r r \h ip - iJ (d in ; :  I  cs r ; rh l i shcd  lh l t  t l t c
lJ l ; rcL-hr rn , . l . J  h i r t l  u : rs  r l : r1 . .  a ld  thc  Rc, l -h l rn t lec l
b i r ( i .  l cmalc  l -hc  rcmain ins  t \ \o  (unbanc lcc l )
blrd\ wcrc juvcnilcs. rvhich dil lcrcd front thc
adu l ts  in  huv ing  (  I  )  \ \ ' h i te  s t rcaks  on  t l t c  c rown
r t t t t l  h : r c l .  t l l  l ) t r l c  h r o w n  c ( l g l \  I o  t h (  w i n t _
c , ' \ ( r l {  ( \ i . i b L .  r ' n  l h r .  l i r l J e d  w i n g ) .  r r n d  t . l - 1
du l l ,  bnrwn ish  lcgs  lnd  fcc t .  ' I ' hesc  

two juvcn i l c i
rvc rc  l l so  cus i l y  r l i s t in r :u ishcc i  f ron t  cach o ther

'  
l t i t t J ,  t t \ J  \ , h  r , , t n t , .  t , )  r t t t  t u \ ! t d t t a , t  | t r J
t \ t " t t t , t .  \ ,  | t , . tu , . .  t ) , r t  i , . , t  , , t  ta  t t J l i t t  k ,  _  r ,  t t ,
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(F ig .  2 ;  scc  P lumage Var ia t ion) .  A I I  th rce  un-
bandcd birds wcre latcr collectcd and scxcd
in tc rna l l y .

Incubation and Brooding

I discovcrcd thc ncst on I January 1979, but
fcw obscrvations werc madc beforc l5 January.
From I to 5 January I notcd the Rcd-banded
fenlale ("Red") sitt ing on five separate occaslolls.
Thc cggs probably hatchcd by 6 January, whcn
I  saw "Red"  takc  sn ta l l  food  i t cms to  the  nes t
twicc. Both "Rcd" rnd "Black" fcd thc ncst-
l ings thc follo$'ing day, but only "Rcd" wns sccn
brooding thcnr on cight occasions, the last t imc
on l4  January .  Dur ing  a  s to rm a t  dusk  ( )n  l5
J  nuary ,  "Rcd"  aga in  b roodcd thc  young un t i l
lhc  s l r ( rng  u ind \ .  c l lu : i r t  l r l j uce t t t  b r i tnchcs  l t t
rub  t l l c  nc \1 ,  ( l r { r \c  i t  I r ( rn r  lhc  ncs t .

ln Sgptcurbcr 1977, I observt'd i lnothcr nest
(200 nrctrcs lrom thc prcsent onc) attcnded by
thc  "Rcd"  and " ts lack"  b i rds  (bandcd as  adu l ts
two rnon lhs  prcv ious ly )  and th rec  or  four  o thcr ,
unbandcd adu l ts .  I  watchcd th is  ncs t ,  wh ich  con-
tl incd thrce cggs, for a totul of 90 tninutcs bc-
twccn 9 and l4 Scptcnrbcr. On twelvc occasions
I notctl "Rcd" incubating; no otlrcrs incubatcd.
Unfortunatcly, this ncst was abandoncd by 2t)
Scptembcr .

At both nests, "Rcd" rvas fcd by othcr adults
dur ing  thc  incubat ion  pcr iod .  ln  I979,  I  saw
"B lack"  rnd  poss ib ly  "Whi tc '  f ced  i t ,  wh i l c  a t
thc 1977 ncst, I oftcn srw three birds, including
"Black". fccd it in rapid succcssion. Somctimcs
"Rcd' was fcd as it sat, but nrorc often it lcft
thc ncst on thc approach of thc rest of the group
and scurried over adjaccnt branches, quivering
its wings vigorously and uttcring r rapid in-
ccssrnt high-pitched chatter as othcr membcrs
of the group fcd it. Such behaviour was typical
of incubating sittellas at eleven other nests I
havc obscrvcd in thc Armidalc rcgion; it was
pcrformcd whilc forlging with thc rcst of the
group both in and away fronr thc ncst-trec. l 'hc
constant chattcring and wing-quivering of in-
cutlrt ing fcnralcs rcsembles thc food-begging
calls and bchaviour of f lcdgeling and juvcnile
sittclhs. (i)urtship.fecding prior to cgg-laying
i r l s ( )  fpcars  to  occur  in  th is  rpcc ics .

Although building was not obscrvcd at cithcr
of thc Armidalc nesls, I havc sccn at lcast four
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individuals carrying ncst matcrial simultaneously
to a ncst irt Wollonrombi Falls (40 kilometres
eirst ol Arnridll lc). A1 olher nests lttendcd by
sinrplc pairs hcrc, I havc obscrvcd both mcntbcrs
building. Thus it is l ikely that nll mcmbcrs of
a  g roup,  inc lud ing  bo th  sexcs ,  p  r t i c iPa tc  in  thc
bu i l c l ing  o f  ncs ts .

Nestlings

I  $a tchcd t l rc  1979 ncs t  fo r  a  to ta l  o f  l5
hours frour 7 to 22 January lo dctcrnrine thc
rc la t i vc  cont r ibu t ions  o f  cach o f  thc  s ix  g roup
mcurbcrs to thc fccding of ncstl ings. Oul of 20
lccd ing  v is i l s  rv i tncsscd in  2 .5  ho t r rs  o f  obscrv -
a t ion  bc twccn 7  rnd  l8  January .  l3  wcrc  madc
t ry  "B lack"  and anothcr  four  by  the  juvcn i l c
mulc. l-he ne\t w!r\ watchcd for 30 nlinutc intcr-
va ls  r ros t l y  dur ing  thc  n lo rn in - ! :  on  19 ,  20 ,  2 l
and 22  Janu l ry ,  fo r  2 .5 ,  -5 .5 .  3  and 1 .5  hours
rcspcciivcly. During thcsc four ditys, thc fccdcr
could not bc srfely idcntif ied in l7 out of 16'1
ins tances .  Ihc  ra tc  o f  fccd ing  by  a l l  b i rds  in -
volvcd, including unidentil ied visils, t this stage
var ie 'd  f rom 12.4  lo  l8  Iccds  pcr  hour  (mcan
-  t 3 . r ) .

Thc d is t r ibu t ion  o f  labour  anrong thc  f i vc
birds fccding at the nest in the last four days is
shown in Figure l. Only visits in which the
fccder was positivcly idcnti l icd wcrc uscd in this
anrlysis. Although thcrc is considerable varia-
t ion  in  thc  amoun l  o f  fecd ing  by  cach b i rd  f rom
dly to day, the clTorts of thc two juvenilcs and
thc  supcrnunrcr r rv  "Whi tc "  wcrc  usua l ly  lowcr
tlr n those of thc prinrary pair, "Black" and
''Rcd". Ovcrall. for the wholc period (1-22
Janu ry )  I  saw 167 idcn t i l i cd  fecd ings  in  wh ich
thc  re la t i ve  cont r ibu t ion  o f  each ind iv idua l  was
rough ly  as  fo l lows:  "B lack"  -  3 -5%,  "Red"

-  23% ,  
"Whi tc "  *  I  8%,  Juve n i le  ma le  -

l4  .q4 ,  ,  and Juven i le  fe r ra lc  -  l0%.  In  sum-
mrry, the prinrary pair contributed over half
(-51.i9? ) of thc lotl l  fccding cllort by the group.

' lhc 
unbandcd adult fcmalc was ncvcr definite-

ly sccn feeding at thc ncst. On at lcast three
occusions I saw her approach thc ncst, appar-
cntly without food. but cach time she was quickly
chasecl away by "Rcd". All f ive feeding birds
wcre also observed removing nestl ing faecal sacs
Irom thc ncst but the majority wcrc removcd
by "Rcd" and "Bllck". Thc sacs wcrc usually
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I  l - i r :urc L l ' (  (ntag( o l  l ret l ing r i \ i t \  k)  n?st  b)
lirL' OrunK( \'incul Sittdta\ during lour
tlur\ pri.)r to lL,dginK. ,'etu(\ total 100
pt r (ot. unirlottifi?d l(ding\ dr( omittcd.
Nunrher t l  l ( ( l ins\  obterrcd lor  r9.  20.
2 l  a n d  2 2  J a n u a r y  r . a t  3 6 . 5 J . 3 3  d n ( l
25 r^pc(t i t \ ' l r

(lfop|cd tcn mclrcs or ntore awty from thc base
()f the ncst-trec. In ovcr 2O inst.lnces I noticcd
birds clrrying furd in the ncsltrcc while appar-
. -n r l )  \ t i l l  l i r r rN in ! .  thcn  f l )  o lT  \  i l hou t  : rc lu l l l )
lL . ( r l ln . . :  I l t r  \ r \L tn - t .  On Iour  , rcc rs i r )ns  |  \ lw' 'Rctl" carrying ktorl for up to l5 nrinutes and
il lthough it pcrchcd on the rim of thc nest several
t i r re \ .  i t  cvcn tu i r l l v  a tc  thc  food i t sc l f .  A I I  s ix
bircis Lrsuall l f lov sinrulraneously in a tight f lock
l r , ' r r r  t l te  nc \ t - t rcc  hu l  the  pr in rary  pa i r  was
l r \ u r r l l \  l i r \ r  l o  r i t L t r n  ( \ r i t l l  r ) r  w i l h , ) u t  f t l , r d ) .

Althoush thc group rlngcd Ovcr about 20
l rec t i r rcs  th roushout  the  year ,  much o f  i t s
lo rag in ! t  c lu r ing  the  nes l l ing  pcr ioc l  wa< done in
thc ncst-lrcc itsclf i lnd in four other trees (threc
slrins\birrks rrd onc Rough-barkccl Applc
Ansoltltoru l lorihundu). all within l5 nrctrci of
Ih (  n \ ' \ l - r rc ( . .  lh (  l r in l : r r )  pu i r .p ln t  l r ln t r r i l  h i r l f
r t s  t i r r rc  l l r r r : in t  in  thcse  f i rc  l rces  L iu r ing  thc
l ina l  s tagc .143.  45  and 47  pcrcent  o f  t ime I
s l )cn t  \ \ ' l l ch lng  thc  ncs t - t rce  on  19 .  20  and 21
J : rn l r : r r \  r ( . .1 r (c l i \ (  h  L  S in r i l l r rh .  i t l  ( , ther  nc : \ ts
, ' l  \ i l l c l l r j \  l l . a v c  r r l r i c e d  r h r r r  i n c u h r t i n g  h i r d s
rppcerc.d to foragc a lrcal dcal in thc ncst-trce

(cvcn on thc nest-branch!), beforc and after
sitt inc. The accompanying "food-bcgging" 

be-
haviour anrl calls doubtless serve to stimulate
othcrs to fccd it, but so much aclivity ncar the
ncst could also attract potcnti l prcdators at
timcs. Ccrttinly most othcr spccics of birds I
havc obscrved bchave far less conspicuously at
tlrcir ncsts.

Flcdgelings
'fhc 

young llcdged on 23 Janultry bcfore
07:00 hours, whcn I noticcd thc ncst was ruincd.'I-hus, 

thc ncstl ing pcriod was at least I7 days.-l 
his is consistcnt with infornraLlon on rwo

RAOU Nest Record Cards (2/66 and 1/70),
wh ich  g ivc  n r in imum pcr iods  o i  17  and 18  days
rcspcclivcly. I found only two flcdgclings al-
thou. r :h  t i re r .  \ \ . rc  lh rcc  loung in  thc  nes t  t l r c
l r c \ i ' , u :  d i r ) .  B , ' t h  t l  r ) '  u c r c  c l u l l  u i t h  i n l e r -
n r i t tan t  f t t in .  Onc f l cc lgc l ing  ( la tc r  cap turcd)  was
pcrchcd rttop a three mctrcs high ,4 cacia shrub,
only 20 ntctrcs fronl thc nest-trce; ihc other was
about 70 mctrcs fron the nest-trce and 20 nctres
up in a tall stringybrrk. ' l 'hc 

group maintaincd
ir lccding "shuttle-scrvicc" berwccn the two
flcdgclings, scparntcd by about 80 metres. With
thc l id of a fivc mctrc laddcr and a butterfly
net, I evcntually succecded in catching the fir it
f l cdge l ing  (F ig .  31 ,  wh ich  was co lour -banded
(irccn a|ld Bluc. Upon rclcase this bird flew to
thc stringybark, in which rhc other fledgeling
and group ntcrnbers wcrc, and at clusk all-cighi
bircls clustcred te rtrttst on a thin branch at 

-15

nrctrcs in this trcc.
O] l  t l r ,  l i ' l l , - ru ing  t l r r l  r  24  J i rnur ry  ) .  rhc  adu l rs

\ 'un l I | ruc r l  t i '  l cud  l l r (  l l e r lg r . l ings .  n ( 'w  l tuJd lcJ
togcthcr in the siin']e trcc, but by 09:0O hours,
25  Jar ruary ,  u l l  c igh t  wcrc  a lmost  300 met res
lrom thc ncst-trce. The fledgelings wcrc alrcady
activc. clinrbin.q over branchcl fo;short distances
ancl f lying with the rest of thc group. Thcir al-
most  cons la l t  shr i l l  ca l l s  anc l  w ing-qu ivcr ing
rvcrc reInrnisccnt of thc incubating parcnl. lt is
n ( ,1  ln , ,u r r  u l ren  th i  Iw( )  f l cd !c l in ! \  rcachcd fu l l
Indc f (n { l \ ' nac :  l r r l t r l l .  u r . ru  scc l r  I . . cd ing  thcnr
occasionally on l3 lnd 26 March, thc iaticr datc
()ver two months post l lcdging.

Allopreening and Roosting Behaviour

As is thc casc in rnany othcr grcgarious bird
sPccics, sittellas frcqucntly cngagc in lnutual or

a

3  1 0
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alloprccning. During this behaviour, two or three
birds usually clustcr to-sethcr on a horizontal
branch, facing thc samc dircction. When thrcc
birds cluster, thc outcr two oftcn precn the
nriddlc one simultaneously. I have obsCrved such
alloprcening in this species throughout the year
in many localit ics aroJnd Armidale, ln the present
gn 'up  I  o f tcn  \ i r \ r  thc  p r in l i r ry  p r i r  p recn ing
eilch etl lcr, in turn. Thc two juvenilcs also allo-
preencd occasionully. SelI-preening however, was
most connlon and all six birds usually prccned
lund rcstcd simultaneously, each individual scpar-
ried by onc to l ive mctres fronr the others. Much
of thc obscrved preening occurred in a stringy-
bark only l5 metrcs from thc nsst-trce. Preening
cornpriscd almost 20 pcrcent of the total watch-
ing timc on 20 January.

McCi l l  (1967)  and Bcru ldsen (1978)  des-
cribed roosting of sittellas but neithcr re-visitcd
thc sites k) cstablish thcir permanence. I observ-
cd roosting of thc colour-banded group on 25
nights involving six dilTcrcnt trces scattcred ovcr
thcir cntirc lromc range, thc two extrcme ones
bcin-q 7(X) mctrcs ap rt. All of the trecs werc
rcuscd, although two dil lercnt perchcs wcre used
in t$o of thc trccs. All roosting "perchcs" wcre
Lhin dcad branchcs, as wcrc the ones dcscribcd
by  McGi l l  (1967)  and Beru ldscn (1978) .  Threc
dil lcrcn{ trccs werc uscd on thrce consecutivc
nilrhts in April 1979, but in August onc sitc
wirs probably uscd continuousJy for three weeks.

Bcruldscn ( 1978) noted thar the birds perched
hearl downrvurds and tail upwards, "at an anglc
cstinllte(l 1() be betwccn 30 and 40 dcgrees".
Ilowcvcr this is not thc roosting (slceping)
poslurc. Croups of sittcl las usually go to roosl
20 k) 30 nrinutes carlicr than nlost passcrincs
but rcnrain awukc in the obliqLre posture dcs-
cribcd for up to 50 minutes unti l i t is almost
dark (Noskc, in prep.). Thcn onc by one the
birds tuck thcir hcads ovcr thcir shoulders, and
irssulrlc a morc or lcss Irorizontal pasture ovcr
th ,  h ranc l r .  r in r i l r r  t r r  th  t  \ cen  in  mosr  passe-
r incs  (scc  p la tcs  in  Warhan.  1957:  pcrs .  obs . ) .

Aftcr collection of the thrcc unbanded birds,
I rvaLchctl thc remaining five in thc group (in-
clurl ing the sccond-brood juvenilcs) settle to
roost on 20 nights. The Black-banded male was
rrl$ays tirst to trrivc, scttl ing ncar the basc of
thc roost brrnch. "Whitc" arrivcd ncxt, and
starting irt the tip of the branch. it slowly spi-

ralled lowards thc bitsc, passil,1g underneath"B lack" .  Dur ing  th is  Drovemcnt ,  "Whi te"  con-
tinually quivcrcd its wings with hcad lowcred
and uttercd a soft trvittcr, bchaviour which in-
d ic l tc t l  i t  w l rs  suhord ina te  to  "B l tck" .  The la t te r
sidled towards thc other end of thc branch to
accommodatc "Whitc". l 'hcrcaftcr, cach bird
arriving !rt the pcrch climbcd undcr thc branch
ilnd squeczcd up bctwccn thc birds prcscnt,
forcing "BIack' to thc outcrmost position, Thc
nriddlc (third) place was uscd by each of thc
other thrcc birds ( Red-bandcd fcnrrlc and
juvenilc nrale and fcmale). Howcver, the outer-
nlost positions wcrc alwuys occupicd by the two
adult males. lhis bchaviour suggcsts thc opcra-
tion of sonrc sort of social hicrarchy, in which
pcrhaps  thc  o ldcs t  ind iv idua ls  p ro tcc t  the  o thcA
i n  t h .  g r o t t p  { N o s k e .  i n  n r . O . , .

Social Organization

-I-hcrc 
is l i tt lc doubt that "Black" wrs male

and "Red", femalc. as I saw thcnr copulatin!
in  August  I979.  "Whi te" ,  w ls  sexcd accord ing  to
i ts  b i l l - l cng th  (sec  - l ' l b lc  

l ) .  Thus ,  thc  sex  ra t io
of thc original six group nrcnrbcrs was cvcn
(3 :3) .  Howcvcr ,  o f  20  b i rds  bc long ing  to  four
groups  co l l cc tcd  in  nor th  cas t  N.S.W. .  on ly  l i vc
werc fcnalc. 

-fhis 
suggcsts a scx inrblluncc,

strongly fuvouring nralcs. I havc collcctcd soli-
tary hirds twicc aud both wcrc fcnralc, pcrhaps
indicating that surplus fcmllcs arc flot toleratcd
by thc group rs nruch us surplus malcs. It is
si!!nil icant that the unbandcd xdult fcnalc al
thc ncst I u'atched was appurcntly excludcd fronr
fcccling thc ncstl iu-qsi yet it rcntaincd with thc
group un t i l  co l l cc tcd .  Th is  i s  fu f thcr  cv idcncc
th  t  adu l t  f c t ru lcs  o thcr  than thc  incubat ing
(n la tcd)  b i rd  i r rc  no t  nornra l l y  to lc ra led  w i th in

group.

Wi lson  , r  F r i th  (  1969:  379 )  s ta tcd  tha t
.ltr\ ' ,ropterd occurs 'r lways in groups of six to
cight hirds" but lhis gcncralization is unjustif icd.
I have cncountcrcd thc spccics in all numbers
ranging front onc to twclvc, and lravo scyeral
rccords of thenr brccding as simpJc pairs. How-
cvcr ,  l roup-s izc  i s  d i l l i cu l t  to  de termine
accurittely witltout sontc colour-banding and un-
doubtcdly thc constitution of groups chrnges
within und bctwccn ycilrs. On onc occasion I
notcrl no fcwcr than 20 sittcl las in two adjitccnt
trccs, bLrt this had obviously rcsultcd from the
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TABLE I

49

Field characterist ics of the six sitrel lasrercr to the ","" ;.;;;;" il;';;,j.:jff.,X":,ll:;,",,,1,1.r;:i.,"j i;:,i.;1t11i.",,;;rlf""*.
Nirmc'  Sex Crown

Wing and
coverls backorbi t r l

Clheeks

throat

I -egs
and
fcet

n r i t l c  d : r r  l  w h i t i s h
grey

' ' l lcd 
femalc

' 'Whi te"

( . tnbanr lcc l
r ( ]Ut l

m a l e '

I i ' jora le

black

dark
grey

b lack i sh

pitle
8re!

blackish
grey

Srcy

whit ish
mid-throat

whil ish
with grey

Ireckled
dark,grey

white

freckled
dark-grey

I  L l t  ous
butr

edges

sooly-
grey

mid-grey
back,

streakcd
black

white
slreaks

bright
yel low

du l l
flesh

brown

yellowish
brown

black

J  u v c n i l c  m a l e

J  nven  i l e lcmalc

+ Based on bi l l  length.
lemales (unpubl. data).

Ma l c  s i t l e l l as  i n  t h i s region have a signif icantly longer bit t  than

r1 )cL ln l !  r ) l  l $o  ! r  l l l o re  ! r oups  f r o rn  nc ighbou r_
ur:- 

. i l reir).  
pr ' \ \ lhl) (rn\.  of thc hcst mcth;d\ for

u . l i l h l l s l l t ng  
. g r r ) l t p - \ i , , c  anJ  pc rm lnCncy  i n  t h i s

\ j \ ( ( r (  \  t \  b { ( r \ i  i , r n , r l  r r l ( r \ l s

Plunrage Variation

t s t l l us  (  l gx0 r  l t i l s  l ) r ( . scn t cd  cv luencc  : \ uggcs t_
r r r !  t l r J I  t , L ) t h  \ cx ( \  o f  t hc  B l r ck_c lppec l  S i i i e l L rI). <.. pilt 'uta nray possess Utuct faic'.r, coniiaiv
l , t .  t l r \ '  i r c i ( f rL .d  h ( l i . , f  Iha t  on ly  fcnra lcs  hav 'c
uu\  ih r r : r ( l ! r . . .  As  rhc  Whi tc_wingcd S i t te l l i l  D .( .  

. t I  t t t | . , | ' | |  ra  d t {n l r )s  th . .s lmc var i i r t jon  in  hcud( \ '1 , ' r i r l r ( ,n  i r \  l l l c  l J jJck_cJ lpcd ,  u i th  wh ich  i f
r ) rc rDr \ r ( t \  (  pJ rk . , r .  lq70 :  Fur r l  and purkCr ,
r ' r l - t  ) .  . ] |  ( : rn  h (  cxpcc lcd  Ih i t l  thc  dssumcd
sc \u l t  d  t r ( r rph ls l r r  o f  th is  suh\pec ic r  i s  a lso  o f
r r r iuh  u t  rc l r i lb i l i t J .  In  Scprcmhc i  lq7R,  in  nor rh_
$1. \ r  L ruccns ian(1 .  I  obscr rud  u  p roup o l .  / , .acop_
/c , . t .  c ( 'ns r . r in r  o f  th rcc  . .b lack_ ia . .cd ' .  

ind iv i_( l l l i l l \ .  
. l  hc  p rLp , . | lL l ( r i rncc  o I  n ra lc r  jn  the  Spcc ics

gcncrally howcvcr, nrakcs it unti lcry thXi ati
thrcc wcrc fcnlales.

McGill ( 1948: 50) drew attcntion to four
speclnens of thc Striatcd Sittclta D. c, slriat.!
in the Australian and Nltional Vur"u,"r, *t, i. i
u i  rc  lubc l l cd .  r r r r r le .  1c t  wh ich  pos , . (s5qd thq
: r ( ru rncd  tc  ra lc  ch l ruc lc r i , . t i cs  o f  th is  subspec ics
L'rz. black facc and throat. One recently coliJed
m.alc spccinrcn of this forrn in thc eucensland
Muicum 

.  {  O.  l { )4  t  |  )  r r l \ r  h r rs  thcr , .  f ca lu rcs ,  a l_
r n o u g l r  l t r r e e  o l h c r s  t { ) . - s 2 l l _ l . t )  w h i c h  h a d  e n _
larged tes lcs  r rhen co l lec leJ .  h t te  thq  *h i ,a  , ,
s l rc rkcd  lh roa t  "normi r j "  

fo r  th is  sex .

^  McCi l l  r  1948r  4 ( )  )  a lso  po in red  our  rhe  lack
or  sexuat  d rmorphrsm in  rhc  Whi re_headed S i t te l l r
1.r,...(. teu\i)ceplnlrz. According to Macdonrld
{ . tv / . { :  . rxx )  the  lcmr lc  o f  th is  fo rm h ls  r  duskv
throat, although rhe figurc opposite Ocpict, Juii i ,
c i l r - (L lvc r l : \  lnJ  chcr :ks  , tn  th . .  feml lc .  H .  C.
- t t r r f l ru rJ  

( i t ,  N" r th . .  lq06)  suegcs ted  howcver ,
rnrl ' ' \4hen Ihr.. hcati is not purc white in both
scxes .  l t  t s  tn  rnJ tca l jon  o f  you th  u r  immalur i t y . , .
On ,20  Mrr l  1979.  30  k i lu ;e t rcs  south  o f  Mun_quohcr i r .  (Juccns l tnd .  I  co l lec tcd  an  adu l t  f c rnu le
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o FiSure 2. Head (oloration ol lour tnembcrs ol th.
tqroup lceding at th!: ne\lt upper lell,' 'Blatk" \adult male\; upper right, "Red"
\adult Jemal.i: lower lclt, juwnile male;
and ktwer right. juvenile letnale.

leu<ott'plulu, which had r purc \\ 'hite head, in-
c lud ing  thc  th roa t .  P la te  2  in  McGi l l  (  195 I  :  15 .
facing pagc) shows un incubating or brooding
biri l. prcsumably fcrnalc, which also apPclrs to
lravc u purc whitc hcad and throat.

Sinri lar confusion cxists in thc l itcraturc rc-
latin-q to scxual dirnorphisnr in the Orangc-winged
Sittclla /). c. cltrtsoptcra. Mrcdonald (1973)
stated that thc male has a white throat, whilc
on thc fcmale this area is "dusky-whitc specklcd
wi th  g rey-brown" .  S la te r  (1974)  descr ibed the
fcnralc as having a "black" throat, whilc Mccil l
(1948) refered only to a "brown cap and face".
Yct in spccimens of cltt\sopt?ru which I have
collccted in thc Ncw England Region, somc
malcs had dark-grey spotting on thc throat, and
sonrc femalcs had whitish mid-throats, with dusky
sides and cheeks. North ( 1906) described
tcmale chrysctptcrrr as having "thc fcathers on
thc hcad, particularly the lorcs, orbital region
and car-covcrts, darker than in the malc". This
is an accuratc clescription of most fcnrale speci-
mcns I have collected, although most also have
grcy frccklcd chccks and thro ts. lt is also con-

sislcnl with thc held pattcrn of thc Rcd-banded
b i rd  a t  thc  nes t  watchcd (Tab lc  l ;  F ig .  2b)  and
thc unbirfldcd adult fcntalc, which was scxed in-
tcrnally. ln contrast, both "Black" (Fig. 2a) and
"Whitc" hrd slightl l, palcr lorcs, orbital and car-
covcrts, and thc formcr had almost white chcgks.

Thcrc are few slt jsfitctory dcscriPtions of
juven i le  s i t te l las .  Aga in  Nor th  (1906)  p rov ided
thc ulost detailcd und accuratc account; "the

fcathcrs of thc hcad, nrantlc anr.l back (arc)
tippcd with a dull whitc sagittate marking .;
thc grcatcr (primary; wing-covcrts tippcd
wi th  du l l  wh i ty -b rown Is ic ]  .  .  . ;  the  wh i te  t ips  o f
thc latcral t l i l  feathcrs have a rufous wash; and
the undcrparts rrc wltitc .".

Whitc nlottl ing on the dorsal surface, bufl
edging to thc wing-coverts, and white, t lmost
unstreakerl, undcrparts werc disccrnible on thc
first-brood juvcnilcs fccding at thc nest, in addi-
tion to dull legs and fcct. Yet these
two young birds, lntcr found to be oppo-
site scxcs, possessed obviotrsly different head
patterns (Fig. 2c,d), which suggested that
sexual climorphism in this spccics exists at an
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c  f i ! u r .  t .  I . l , l r ' , h r a  u t , t t ,  t ) t d  l r +  j n | . t . t l  \ t r r t ! t t r  t r l
r l t r . t u i  t t ,  t t t r t , J  \ , a , . N L  d L \ k . a t d n t 1  , , 1
n t  u  d , t d , t t  J t . t p d r y \  t  u . t l l  a ,  p u t t
t r  l ( tu \ t  .dg in t  t . )  t r in ]aaa, t ( r , \ .

c{1lf :1ec. .On 25 Fcbruury t979, one monthaftcr. l)edging, thc two .,ticdgclingr,, 
fr.l iri iJ-hr , l 'd  iu ler r i lcs  I ,  r r lso hr t l  n , r t ice ib ly  t l i t lercnt

j ] i l l ,  p : l l i : r " ' ,  Thc,  cr ' tour_hrndcd l r i r i  wrrs  fu lc_t i l c c ( 1 .  l \ r t h : r  h r , ) i r r l  u h i t c . . r e h r  u  r r n d  n l r j c  e r c t\ ,rr i ' : lh 
.  utr( 'u.1.:h l l te cyc rc.(.nthl i l !  but D"! jc;

l l : , "  l l r "  l r r \ l _ h r o ( \ l  j u r c n r l c  m r r l C  r F i r .  2 e ) .
, l  

l l c  l h ( r  wJ5  d i r r L - l l ( ( L l .  i l lm ( l j t  h l ack ' on  l hL ,
l , r r ( . .  i ' r l ) t l u l  r r ' ! i r r n  : r r r J  I ) i l r t  , , 1  l l l c  c i t r - ! ( r \Cns :
l I .  I l l a r JL ' r c - \ \A \  l un r : r l r . .  s i r t r i l . r r  l , r  t hc  l i r \ l  h r , r i , J
h r rd  

, t .F iF .  l , l  t .  t s i l l  l en . r : r l r  t c r i l r r . L l  when  t l r es t '
I .w , '  

n ] r . t ,  \  . . r c  l | t i \ t  I | c l l cd  \ i r  mUnrh r  l l l c r  c . , n_
I l r l l l ( d  l l t J l  l l r r . .  , . . r r l r r l r - h . r r r Jc t l  h i r J  $ r r  r r l i r l r . , ,
i t nd  t he '  o the r .  f cn ra l c  (  t 2 .0  and  t 0 .7  n r i l l i n r c t r cs ,
re.spcctive ly ).  Ar WollomoInbi f .uttr;  I  f i ,und , i , ,1
, ' t , l ) c r  r r oup  t c t . d rn r  l u r r  f r . d ; : u l i n r : .  {  l i r t . . r  c r r l l ec r_
co  i l t l ( t .  I o l t nL I  t , ,  hu  o l , l r ( ) \ i t c  , r rCs  r .  uh iCh  h t r , l
l t rL'n:rrrt)  cdgc(l  l t .sr than ,rn. w..cL hcl.orc irncl
\ , . l  I ' , ' r \ ( \ \ c ( l  d i l l c r c  t  hc rL l  p i t  c r r ) s ,  . i r n i l i r r  l u
I l ) 1 .  ( t r ( \  l u \ l  t l c . s i r i hud .  h  r .  p r r . s i h l L .  t he rc t i r r r . ,
l | r i l t  s t ' I ) (  \ c \  d i l l c r ( I | l j J l i u  i n  p l un t i l ec  ( , c \ . u r \
L v ( n , h ( . 1 , \ r c  r l r e  1 , ' u n g  l . r r r ;  r l t . .  , r . . , i .  I  h r u c
j - l l I ]  ' l : , 1 ,  i r l  t e  \ l  l h r c r .  . pc r - i c r  , r t  r r ecc rccpc r \
r ( .Un r r r l cnd t c )  e i r n  be  s , x rd  l s  n r . , s l l i r r g i  { r r r r _
fun t .  d . t t l l  ) .

,On 
the day i t  f lcdged. rhc colour_tanded l lcd_

. \ ' l r n !  (F iF  . 1  )  po : . cssc r l  r  uh i r c - . t r cukcd  L . rown

: l l u  
n l , c f .  I r r ( )  r i n ( . r r l  r u l i , u ._hu l l  l r r g j n i  on  u l l

l l l c  n l e ( l t : t n  lU r t i  s1 .11 r11dx11  a r r v l j  \  l t nd  \ r r n l L .
r c \ \ ( r  \ ' , ' \ . r l \ :  r r  who l l l  h l l c k  t sh , , f l ,  h i l l .  d i r r t
r ) r own ,  r r r d ( \ .  g r ( ) l : h  L l r b i l i r j  sh in .  J  uh i t i sh  g l p , . .
r t n r l  t i u l l .  f l c sh -h r , rw r r  i . , r : .  i r n r l  l i c r  l i r e  t r i l l ,

a f iigrrrc .1. l rr.t., .\iudto\ ,:rilt n(.ted d W(,ll()nontbi
I  u l l , \  1u An f  , , t  tn,ut ldb.  \ '  \ .W. i : i r ;r . ' t r t  

, t tn r t t . t  t t  t t  i \  ptot ,uhl)  dn aJul lr t D j t  t  \ t u j  l l o r t  { u , r  d n d  , t t . " A , .  u n r l
I t t t ,  tnt l - t r tht . ! t  t , i t , t i lor  t , ,  .  Rc, l . . t .  t t rcDtr . t  , t t  t t t r  r i rhr  i ,  , tDtdu t  Lt \  p. t l t
tpr t r t  tun hc sccn .n rhe.a* l  " l  , i , i r "
t . \w, t  ond setondar l ,  t  o | t r rs

u ) c l .  - ! ' ; r n . .  i l D d  , ' r h i t r r l  1 ' r , r h r r b l y  l s s u n r c r . l  : r d u l l
c o l L ' u r \  \ \ t t h | | l  l h ( .  I i r \ l  r ] t r , n l h  | , r . t _ f l c r J p i n g .  T h c
w . h i l e  n r i r r k r n ; r  o n  t l ) c  l l l , p < r p l t r t \  $ c r c  l o \ t
i r t t c r  i t h L r u t  l l t r ( c  (  n u  l l l l l . )  n ) ( ) n l h \ ,  i t n J
drsrppcarcd f rom thc [ )ack l i rs t ,  tncn t l rc  crown.
T h c  h r r f f  c t L . : i r r F  , , r r  t l t ( .  : i \ . , , n d ; r r )  ( o v c r t \  w u s
\ u  f ' r c \ . n l _ , , n  h , r l h  . f l . . d " . . 1 i n ! \ . . .  

w h c n  l t ) i \ l _

, , 1 " , , I 9 ,1  
, 1 ' r  2 l  Au t r r \ r  l ( ) 7 ( )  t c i i h r  n t r ) n l h \  po \ l _

I l ( ( l F rn . r )  I I t , ,U ! : h  r r r r r . h  r r . t l uecd  r r r r  t l r c  eoh ru r_
F t r )L l . ' ( l  t . r l e .  T l r i '  e l l ; 11s11q1  w l r s  i n  l a * . r ,  uu i t e
n r , t i ee r rh l e  , , n  l l r e  l ( n l r l L j  i n  r l r e  l i r l L j  , , ,  ah ; :  ; ; ; . ;
ou t  l t i t J  . r l f r l r c I t l 1  , l i . uppc l  cc l  dn  l hc  l l ) l r t c  on l \
l l t r ( c  r nd  I  I l r l l  r r r , , n ths  l r t t , . r  l l cdg in .u .  The  I cgs
o l  h , , t h  h i r r l . - .  p rn i , . u l : r r l l  r l r r r r c  r r I  r hc  mu j i ,
wL ' r (  i l t \ d  d l t l l c r  l h l n  i r r  t hc  : r t l r r l t . .  I r r  h r , l r J
coloullt ior, thc two birds rvcre sti l l  ,.nlnr[nt,iu
dil lcrent, rlc lcnlrle hiivin-q a grcyish thr,;; l;; j
blackish "facc', whilc the 

-nalc" 
hicj ,, tr;;; l ;;;whil ish, cycbrurw, palc grey lorcs and oibital, and

wnl tc l lrroat.

.Prcsunr i rb ly .  thc  rc tcn t ion  o l  juvcn i l c  char_rL ' t (n \ t l c \  r t r r ie .  c , , r rs i t le r r rh l t  l rn run l  i r rd iv idu l r l s( ) l  I ,na- \Jm(  J ! r . .  J i  \ . . l | t  he  rL . . .n  I r r rm lhc  i r r t |oun l
o t  hu l l  ( 'n  Ihc  \ \  i  . [_ ( . { rv ( r l {  o l  l l te  tu r - r  rceund_
nr r l ( ' ( l  Juv(  l l ( \  i r r . t  n ' , . , r , ' , ,n . .U  f l te  uh i tc  n : l r rks( l n , I n (  ( l  r \ i l l  s r r r l : r e i  J i , l p p c n l e d , r n  1 1 1 "  n . , , 1 . ,
: r l  l L : r \ l  l \ 4 , '  n r c l s  l r i l i r r c  t l t ( \  d i d , , n  t l t (  f C I ) a l C i
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in thc case of thc tirst.brood juvcniles fecding
t thc ncst, thc fentalc had lcss rvhite str.caking

(confincd to thc crown) than thc male, which
n'as prcsumably thc sanrc agc. Howcvcr, by 26
Mlrch ( two months afte r t lrc sccond brood
flcdgcd; thcsc two lirst-brood juvcnilcs wcre in-
distinguishablc fronr irdults, cvcn though they
wcrc probably lcss than six rnonhts olcl at this
tiurc. Juvcnile clraracteristics rnay thcreforc cn-
dute longcr on latc broods, than thcy do on carly
brood birds.

Dcspitc this varilt ion. bufl eclging to thc wing-
cr)vcrts alwrls pcrsists long aftcr thc whilc tnark-
ings  on  thc  uppcrPar ts  a rc  los l ;  i t  i s  p robab ly
thc  nros t  r r " ' l i ab lc  ind ica tor  o f  immatur i t y  in  a l l
sittcl las. Indccd, ncar Kyoglc, New South Walcs.
c igh t  ( t i ! c  u l l r l c ;  t l t rcc  fcnra lc )  ou t  o f  3 l  spec i -
n r fns  co l l cc tcd  in  n r i ( l -Ju ly  1979,  showcd t r rccs
ol bull 0n the wiug-covcrts. Ti]csc sltccimcns
also hld dullcr )egs irnd sntalltr gonacls than
mr)s t  o f  t l t c  adu l ts  in  lhc  sa l l rp lc .

V i t r iu t ion  in  hcad co loura t ion  o f  s i t t c l las  n lay
l)c l lc-rcli l ted. lt f, l t i  bcen sltown for many
scxua l l l  c l inorph ic  Aus t ra l ian  prsscr incs ,  t l ra t
|ralcs do l 'r()t attain [ull i tclult plurnage unti l
1 \ !o  o f  n lo rc  ycars  o ld  (  e .g .  Co ldcn  Whis t l c r
I 'Lrl^rp!tulu pL'ttLtralis, Cirey Shrike-thrush
('o trri<itr<lu lrurrtrtniut, Satin lnd Ilcgcnt
l lollcrbirds PtiI intrlt t m ltu.s t ' iolu(et!s and rer'-
tultts t ltrt stt( 1,plut1rt.r, and possibly sr.tnte I 't ' Intica
rob ins ;  sec  D isncv .  197( r  and D isncy  c t  a l . ,
197.+ ) .

I  sL lcgcs t  tha t  \ourg  fcmalc  s i t t c l las  acqu i rc
t l l r k  hced co lou l i t ion  r r rp ic i l y  (u ' r1 l i in  thc  f i rs t  f cw
rnonths l ) ,  bu i  l l r l l cs  rc ta in  a  pa lc  facc ,  in  thc i r
t i r s t  rcar  (o r  pos : ib ly  lonscr  in  somc to rms) .
lh is  i l i l l c r rn t i rL l  c lcvc lopnrcn t  o f  adu l t  hcad p lu in -

lgc by tltc scxcs could cxtrlain thc ubundancc
of  " \ \ ' h i t c - l rccd"  n ra lcs  o f  thc  wcs tc rn  fo rms,
l, i l ttt;a ancl lcuto]tttrd, particulafl] i l  scx ratios
I l vour  n ra le r .  In  f i rc r  t t l c  hcad o f  juvcn i l c  mr lc
c l t t t to l t tL ra  (F i - r .  2c1  bcars  sonre  rescntb lancc
to 'whitc-firccd" pllcdlq l lhcn thc crown loscs
thc whitc urarkings and bccorncs clark grcy. ln
conclusion, i l  appciLrs juvenilc c/rr-r '.ro2lcra nray
bc  scxcd on  thc  ch l rac tc r is t i cs  o f  lhc  hc lc l ,  bu t
th r t  th is  d inorph isn t  i s  nor  so  obv iou \  in  adu l l s .
Wlrcthcr or not thc two scxcs cvcntually htvc
i ( l cn l i c i l l  (n lonomorph ic l  hcad p lu r lagcs  rcnra ins
tr) bc rcsolvcd.

P lumage  Va r i a t i on  o f  S t l r e l l a Corel la 4 (3)

Conclusions

Both  Hando (  1970)  and Canrcron  (1971)
suggcstcd thal thc offspring of onc brood of
sittsl las assistcd in thc fcedinc of l l tcr broods,
but ncither mcntioncd thc important fcaturcs
scplrating juvcniles fronr adults. I havc shown
tl 'r itt thc white nrarkings on thc uppcrparts of
juvcnilcs arc lost within thrcc months after f led-
g ing .  Thc  two unbandcd juvcn i l cs  fccd ing  a t  the
ncst [ (]bscrvcd nrust. t lrcrclorc, huve belonged
to it brood raiscd bv l lrc four adults carlicr in
thc satnc scason. In thc nrull i-brooclcd Superb
Fairy-wrcn MaIto tt.t t_r'turctt.s, "ncst-hcl;l ing" wus
pcrformcd by juvcnilcs only 5tl dlys old (Row-
l c y ,  1 9 6 5  ) .

I t  secms or r l y  onc  fcnra le  nor r r ra l l y  incubates
in  thc  s i  c l l i r s ;  th is  i s  t lp ic i r l  fo r  ruos t  Aus t ra l ian
co-opcrrtivc brcccling passcrirrcs studicd to datc.
Howcvcr, in thc Strpcrb Fairy-rvrcn 

'( ltowlcy,

1965 ) ,  Yc l lo$- ru rn l )cd  ' I  hornb i l l  Acqnth i .a
(ltr) sorrloo ( Ford. l 9(r3 ) und Noisy Miner
Munotinu nrktnoLtplrukr ( Dow, I 977 ) it u,as
found that nrl les rarcly, if ever, fe.l thc incubat-
ing  femalc .  Yc t  such bchav iour  i s  qu i te  chnr -
actcristic ol Orangc-winrcd Sittcli i ts and all
spccics of treccrccpcrs prior to and during in-
cubat ion  (Noskc ,  1980 an i l  unpub l .  da ta) .

Therc  i s  l i t t l c  pub l i shcc l  in l i r rn ta t ion  on  thc
d is t r ibu t ion  o f  labour  umong ind iv idua ls  o f  co-
opcrativc breccling spccics. A1 the ncst of sittcl las
s tud icd ,  thc  p r imary  (matcd)  p l i r  con t r ibu tcd
over hnlf thc total lccding cffort of thc group.
Dow (1970)  found tha t  n los t  l c t i v i t y  l t  onc
ncst of Noisy Mincrs was by two birds, although
thcrc  wcrc  a l  leas t  c igh t  o thcr  v is i to rs .  T l rc  in -
cubaling femalc showcd thc highcsl ratc of fccd-
ing  v is i t s  to  ncs t l ings  a t  th is  ncs t  (Dow,  1970:
F ig .  2 ) .  However .  in  a  la tc r  s tud \  o f  t l t i s  spcc ics .
Dow (1978)  [ounc l  tha t  t l l c  avcra ! :c  cont r ibu t ion
by males at each of 2l nests variccl lronr 64
to  34  pc fccn t .  ' l -he  

cont r ibu t ion  by  the  s ing lc
n los t  ac t i ve  mi r l c  a t  cnc l l  nc :1  avc f t rgcd  l7  to
29 pc lccn t .  bu t  l s  maDv as  l , l  n ra les  v is i ted
somc llcsts.

Conrparisons bctwccn mincrs and sittcl las are
natur i r l l y  l in r i t cd  becausc  o l  thc i r  c l i l l c r ing  soc ia l
o rg i rn iza t ions .  Mincrs  do  no t  ! i vc  in  d isc rc tc
groups but in lurgc cokrnies cornposcd of snrall
contiguous group'rs of nralcs which collcctivcly
de fcnd rn  cxc lus ivc  i r rca  (  Dow,  1978 ) .  My
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obscrva t io r rs .  o l  four  g roups  , ) f  : , iuc l l i l \  a l  Wol lo_
n lon tor  

. l -  i l l l s  (s r r rn . ,  ec r lour_b l  dcd) ,  ind ic i t t c
lh i t l  cJch  .g roup l i v r :s  in  a  l  rgc  hu t  qu i re  t l ; i_( I ! ' r c_  kTntory .  a l though cuns i t j c r rb le  over lap
occur \ .  th \ .  L .ons t i tu t ion  , r f  thc rc  g roups  how._evcr, vancs within and bctwccn ycais with atlult
i l : i l : , l i l l . . . : l : !  . ,h",. ;rrrnuul increm,..nL or )oung.
i:,;ll),:"[,il]"' 

lclrlrcr in nroirr sroups col_

, .  
Hcr rd  c r r lou l r t i ( )n  n la )  no l  be  J  rc l iab le  cu ideror  o lsunguts j lng  lhc  . (x ( i  in  rdu l t  . ine l las  ( \ec

i r t \ ( '  t so l ( \ .  I9X( , t .  In  I  lu . \ . \ t ,p tuq .  rdu j t j  o f  bo th\ ( \ t j s  r I l J )  I )os \c \ j  J r rk  { \po(ed)  rh ro . r ts  rnJh l r rc ( , i rh  luecs .  i r l th ( ,ugh rh (  laL l r . . r  l :  i rpDurcn t lv
I ( \s  I r (qu(n t  r l  m l r le r .  Howcrer .  ev idcncc  or . , "_
) : .n r . "u ,n :1 .  

\u - rFesrs  rh ! t  y , rung b i r r l s  {up  r ( ,  i r t',i,''i. i-ut'11,,'ill ll,l",,l''l,l,, ll ";: ifl ll,i::i"'lli;wnr , t t : n  e l ch r r t $ :  r n ( l  l h r  l t .  wh i l . .  f , ,ma les  huvc( I i l r x  I . t ce \  Jn ( ,  t l t r ua l : .  I t  i s  r ) ( , t  kn ( )$n  whc rhe l
r r i | | ( . \  u \L .  t u i r  y  d ( . \ c l ( l p  p l u  r i r g (  i Je  t i e  l  l oI h (  l cn t J j ( :  e l cu r l l  r r r o r . :  wo r l ,  p i l r l i cu l l r l v
{)n:\ \ ' rvi , tr  n l  Inown-rgc c,r l , ,u r-ba nde,l  in. l i_v r ( l ua t \ .  t \  nccL . \ \ a r )  t , )  s r ) l \ c  t hc  eon tP lex i t i es  r r lp l umtgc  va r i t t i on  i n  t h i s  spcc i cs .
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