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BIOMETRICS AND SEXING CRITERIA OF THE YELLOW-FACED
HONEYEATER Lichenostomus chrysops
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l\4orphometric data on 99 adult and.13 juvenile Yellow-taced Honeyeaterc Lichenostomus chrysops that were
ndependently sexed using molecular techniques were analysed to inve;tigate size dimorphism betlveen the sexes.
OLlr results support previous studies that have demonstrated YellowJac;d Honeyeaters are sexuaily dimorphic
in size' with males being ihe rarger sex. Discriminant anaryses of morphometrii data were used t6 devetop a
simple method for sexing adult Yellow-faced Honeyeaters in the hand. As ltve observers co ected the
measorements our sexing criteria are conservative and shoold have wide application for field ornithologists working
on the soecies.

INTRODUCTION

Often bird species rhat are sexually monomorphic in
p lumrge s r i l l  d isp lay  some sexua l  d imorph ism in  s ize
(Green xnd Theoba ld  1989:  Pr ron  and Co i l ins  I989) .  In
many cases analyses of measurements taken durine
banding srudies can be used to develop sexine criteria foi
species thrt mil) olherwise prove diff icult to sex. This ts
particularly true in species with subtle size dimorphism.
where  mul t i r l r i r re  techn iques  have the  po ten t ia l  to  p rov ide
accurate sexing criteria (e.g. Clarke and Heathcote lggg).

One species that is monomorphic in plumage yet displays
some sexual size dimorphism is the yellow-faced
Honeyeater Liclrcnostonus chrysops. Several previous
s ludres  have documented s ize  d imorph ism in  th rs  ,pec les
rR( 'gers  p r  , r1 .  1986:  H igg ins  c r  a t .  )OOI1 .  Hor  ever ,  on lv
Roger ' ,  r  o / .  { l986r  p resenr  d r r r  fo r  l i ve  b i rds .  Desp i te  the
recognized dimorphism, no method for accuratelv sexins
a lrrge proportion of rhe popularron ha, been developej.
This may in part reflect the fact that only univaiiate
methods have been applied. For example, pyke and
Armst rong ( t991)  conc luded they  were  unub l i  ro  sex
Yellow-taced Honeyeaters on head-bii l measurements
alone. Rogers et aL. (1986) used a bimodal distribution of
wing iength and reported being able to accurately sex only
43 per cent of individuals. This method subdivides a
sample of individuals into two populations when a bimodal
distribution is tbund in some character. It then soes on to
caLu lare  the  mean und s lJndard  dev ia t iun  lb r  e ich  o f  the
larger sex and smaller sex and the sex ratio. provided one
has a sample of known-sex individuats throush which the
larger or smrller sex eln be idenrif ied rhese p"i,rr.ters.un
then be used to develop a sexing criterir. A l imitation of this
approach is that the actual sex of many or most individuals
is estimated rather than known. The development of modern
moleculrr merhods lbr derermining rhe sir, of individuals
tiom a blood or t issue sample (Griff iths er al. lggg) creates
the opportuniry to reliabty sex all individuals of a sample
prior to examining morphological dillerences. Our aims were

lher:fo1 19 further quantity rhe level of sexual dimorphism
in the Yellow-faced Honeyeater by applying multivariate
statistical analyses to morphometric measurements of birds

whose sex had been confirmed genetically, and thus to
develop accurate methods for sexing the species in the field.

METHODS
Yellow faced Honeycaters (L. (. chrysops) captured in mis! nets

between Scplember 1997 and January 2001 in the Coranderrk Reserve,
Healesville, Vicloria were subjected to morphometric measurements of
wrng length (maximum chord) and tail length to the nearest I millime!.e
usrog a butt-ended ruler and culmen depth (at base of exposed culmen),
and total head length to the nearest 0.1 nillimetrc using dial calioers.
Bod, mass wa. recordeJ w' lh d Pe\ola "p j ing balancc-ro rhe ncirc. r
0.5 gram. The presencc or absence of a brood patch was also recorded.
Individuals were aged following rhe methods of Rogers e/ al. (19g6)
and Mal thcw (1999) and only adul ts were used in our analysis to
delcrmine sex, As this work was conducted as parl of a larqer studv on
Yel los f rceJ Honelcrrer  socir l  behrv iour rnd breedrng biotgy t ( . larke
?t al. 2003), most individuals were capturcd ar activc nesrs and $us the
proportion ofjuveniles in our samples are smaller than would b€ expected.
As our arm wrs to Je\elop ,er ing cr i t rnr  lhal  $onld be wrdet ]  apt l rcabte
10 field workcrs, we madc no efforl to account for lhe inevilable inrer
observcr variabiliry thar rvill occur whcn five rescarchers contributed
measurements. In all cases, whcre an individual was measured more than
once by the same observer. thc arithmelic mean of thc measurements was
used in lhe analyscs.

Blood surplcs (5-100!L)  were col lcc led f rom a indiv iduats rhroush
wrng rrnrpuntrure of  rhe brachrr l  rcrn and s loreJ rn euecns l ! ! i \  buf fu l
rScur in ( /  d/  Ior)0r .  Sub\cquenr ly we extrJcrcd genomic DNA Jnd al l
individuals were scxed using PCR (criffiths et al. tgg6) (sec Ewen s/
al. 2001 for furlher dctails). This protocoj always sexed known males
rnd females corrcct ly  (deduced f rom breeding behaviour and for
lemJlcs.  brood pr lchesr Jnd al \o correcl ty  se\cd tnoun pdir .  of  orher
Mclaphagids (Ewen "r  d l .  2001).  A melhod for  scxinq yel low faced
Honeyealer \  on exrern.r l  mea5urcmen(r  rurng tengrh.  la i l  I fngth.  cutmen
dcpth and total head lergth) was devetoped using stepwise discrimiratc
analysis cmploying Rao's V as the selecr ion cr i rer ia (SpSS Vl0.  1999).
Wcrghl  wa\ nol  incorpordred inro lh is rn i l )s i ,  as r l  is  not  a mex\ure
of  st ructural  s ize (Piersma and Davidson l99l)  and Higgins e/  at .  (2001)
demonsralcd there were significant seasonal fluctuations in yellow,faced
Honeyeater weight. We used merhods ourlined in (Green and Theobald
l98qr (o c.r lcuhre .onfrdence conrouls anJ prescnl  lhesc graphical ly
so that ornithologists may assign sex in the field. Morphometric
di f ference'  betwccn lhc se\e\  $ere te5led for  $r lh I  tc , ts .

RESULTS

. Adult male Yellow-faced Honeyeaters were significantly
larger than females in all characters measured exceot
cu lmen depth  (Tub le  l ) .  In  cont ras l  iu ren i le  ma les  on i r
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TABLE 1
Biometrics of adull Yellow_faced Honeyeaters from Corandenk Reserve, Victoria and results of I tests comparing morphometric characters and body
mass betweel the sexes. All individuals were sexed using molecular techniques. Means t ISD ar€ presented. Aftei Bonienoni conection, p values are

non-significant if P > 0.01.

Males Females t-test
tCharacter

Wing length (mm)
Tail lerglh (rnrn)
Culmen deplh (rnm)
Toral head lenglh (mm)
Body mass (g)

80.42 ! 2.82'73.28 
! 4.48

4 .13  i  0 .28
34.56 r 0.94
\7  . 32  !  |  . 22

76.90 t L97
70.54  r  3 .10
4.O2 ! 0.27

33.38 r 0.78
16.62 ! | .25

98
92
'7'l

l 0 l
l t 9

5 3
49

5'7
63

4',7
45
3',7

5 8

1 . t 4
3 .41
|. '71
6.-t9
3 . 1 3

<0.00t
0.001
0.081

<0.001
0.002

TABLE 2
Biometrics ofjuvcnile Yellow_faced Honeyealers from Coranderrk Reserve, Victoria an{.I results of t-resls comparing morphomeric characters and body
mass betwecn the sexes- All individuals were sexed using molecular techniques. Because of the small sample sizei equil variances were not assumcd
and degrees of freedom were adjusted accordingly (SPSS Vl0, 1999). Means a ISD are presented. After Bonfenoni correirion, P values are non-significanl

i f  . t '  > 0.0t.

Chrracler
Femalcs I IeSt

winB lcnglh (mm)
Tail length (rnm)
Culmen depth (mm)
Total hcad length (mm)
Body mass (g)

'78.86 !2.02
73.00 ! 2.45
3.90 t 0.26

34 .82  !  0 .75
l '1 .32 ! 1 .22

' 75 .41  ! 2 .13
70 .88  r  1 .96
3 .69  t  0 . l 0

33.04 ! 0.68
1 6 . 6 9 1 0 . 9 6

5
5
5
5
5

8

8

9 .0
7 .2
4.7
8 .0
6 .8

2.93
l 64
1. ' ,72
4.34
2 .83

0 .0 r7
0 .  t 44
0 .149
0.003
0.026

E
E

o

o
o

o

F

35.5

3 1 . 5
70.o 7 4 0 76.0 78.0 80.0

Wing le  ng th  (mm)

84.0

F i g u r e l ' s ' : t s 2 8 f 8 a | i u r o | a d u 1 t D n b ( . ) a n ! 1 a l u t | t u
l u l e s a r ( r 9 5 p e r f f p r b a b i I i r ( o n | o u , b r ( * ? h o r i z o n | a l l b 1 e s " ( _ _ . ) a r e . t t t e 9 0 p c r , c n t
( . ) a r e v 7 5 p e r r n | p r b a b i l i | ) , . o , l f u | ' \ 0 f b ( i n g y r r c | l y s e \ e t l f o t b w i n 8 G r e t i a n d T h i o b a l t t

fetwLes, !ox 'erboundfornnl2 ' isshow'Rtst ]arChersshou!dr ieIe
rquired)a,dbi f l rh,hosenea' \urenrn|sIaube| | | ,een|hes! l?( ledpanofrontours lutu inot t tavet t te i , iexalyn|a. .

'. it-").i\
. ' e '  31 . , . . : ; , i
t . 5  !  

' o o  
o
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displayed significantly larger total head lengths (Table 2).
Horvever, sample sizes wgre small. Four morphometric
measurements (wing length, tail length, culmen depth and
total head length) of Yellow-faced Honeyeaters were
subjected to a stepwise discriminate analysis using Rao's
V as the selection criteria. Wing length and total head
length (n = 99) were, in combination, the most
discriminating variables between the sexes (Fig. l). The
classification function for sex of Yellow-faced lloneyeaters
derived using these measurements was:

C = (0.263 x wing length) + (0.658 x Total head length)
- 43.060

where C > -0.06 the sex is male and where C < -0.06 the
sex is female. A cross validation technique, where each
case is classified by the function derived fiom all other
cases, was used to assess the clrssif ication function and
showed that sex was correctly assigned to 84.8 per cent
of birds whose sex was known through molecular analysis.
The level of accuracy required when sexing Yellow-faced
Honeyeaters wil l vary depending on the question(s) being
asked. We have identif ied the upper 75, 90 and 95 per cent
confidence contours for females and the lower 75,90 and
95 per cent confidence contour for males (Fig. l) so that
researchers can select the level of accuracy that bsst suits
their requirements. Once a contidence limit is selected birds
that fall between the two respective confidence intervals
shou ld  no t  h r re  ther r  ser  l ss igned.

DISCUSSION

Our results support previous studies that have
demonstrated Yellow-faced Honeyeaters are sexually
dimorphic. Male Yellow-faced Honeyeaters are 2.7 per cent
to 4.6 per cent l irrger than females in l inear measurements
of body size and 4.2 per cent heavier. The means of total
head length, wing length and tail length lor male and
female Yellow-faced Honeyeaters presented here are
comparable with those of Rogers et aL. (1986).
Morphometric data presented in Higgins et al. (2001) are
a lso  s imi la r  desp i te  the i r  measurements  be ing  ga thered
l r lm museum spec imens.  Th is  rs  surpr is ing  us
measurements  o f  museum spec imens are  typ ica l l y  no t
cornparable with melsurgments of l ive birds because of
shrinkage in specimens (see Higgins et al.2001 pp 31 38
for a review).

It is noteworthy that we identif ied wing length and total
head Iength as the most discriminant variables for sexing
the species as these two characters have been independently
analysed with l imited success using univariate methods
(Rogers er .t l. 1986: Pyke and Armstrong 1993). Our
f ind ings  h igh l igh t  the  power  and va lue  o f  mu l t i var ia te
analyses when a proportion of the population can be
accurately sexed using other techniques. As our results
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incorporate inter-observer vadation from flve observen, our
method for sexing adult Yellow-faced Honeyeaters is
conservative and should have wide application for f ield
ornithologists working on the species. Our sexing criteria
are only applicable to the nominate L. c. chrysops of
eastern Australia as Higgins et at. (2OOl) demonstrated
both L. c. samueli and L. c. barroni are significantly
srnaller in several characters including wing length. As
such, sexing criteria for Yellow-faced Honeyeater
populations in both the Mt Lofty Ranges, South Australia
and Clarke Range to Atherton Tableland, Queensland do
not currently exist.
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