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Abstract  -  The  literature  suggests  that  varanids  are  sexually  dimorphic  based
on  an  array  of  morphometric  variables.  Brana  (1996)  reports  that  for  lacertid
lizards,  size-corrected  abdominal  length  is  always  larger  in  females  and  head
lengths  are  always  larger  in  males.  Thompson  and  Withers  (1997)  reported  a
similar  trend  for  some  Western  Australian  varanids.  This  study  examined  the
possibility  of  using  a  ratio  of  abdominal  length  and  head  length  to  determine
the  sex  of  varanids  caught  in  the  field.  Although  there  are  statistically
significant  differences  in  the  mean  ratio  of  abdominal  length  and  head  length
for  males  and  females  for  seven  species  of  varanids  in  the  subgenus  Odatria,
overlap  in  the  ratio  between  males  and  females  is  too  large  for  this  to  be  a
useful  measure  by  itself.  This  ratio  might,  however,  be  useful  when  combined
with  other  techniques  (such  as  everting  hemipenes)  to  improve  the  probability
of  determining  the  sex  of  wild-caught  specimens.  Ratios  of  abdominal  length
and  head  length  for  varanids  in  the  subgenus  Varanus  do  not  differ  between
sexes.

INTRODUCTION
Sexing  varanids  in  the  field  can  be  a  problem.

Often  males  of  some  large  varanid  species  (e.g.,
Varanus  gouldii  or  V.  mertensi)  will  evert  their
hemipenes  when  they  are  first  caught,  clearly
indicating   that   these   specimens   are   males.
However,  if  a  particular  specimen  does  not  show  its
hemipenes  one  can  not  assume  it  is  a  female,  as  it
could  be  a  male  that  did  not  evert  its  hemipenes.
Placing  pressure  on  the  ventral  surface  of  the  tail
near  where  the  distal  end  of  where  the  hemipenes
would  be  and  moving  the  pressure  forward  can
often  forcibly  evert  hemipenes.  With  practice,  this
can  be  a  useful  method  of  determining  the  sex  of
varanids  in  the  field.  However,  it  has  the  same
problem  as  alluded  to  earlier,  if  a  hemipenis  is  not
everted  then  you  can  not  be  confident  that  the
specimen  is  a  female.  For  some  larger  species  (e.g.,
V.  mertensi)  hemipenes  cannot  be  everted  with
pressure  applied  by  the  fingers.  Reliance  on
eversion  of  hemipenes  can  also  be  a  problem  for  the
inexperienced  field  worker  because  of  the  existence
of  hemiclitores  in  females.  For  some  species  these
structures  are  partly  eversible,  and  may  be  quite
large  (Ziegler  and  B6hme,1997)  and  can  easily  be
confused  with  hemipenes.

For  some  goanna  species  in  the  subgenus  Odatria,
scalation  at  the  base  of  the  tail  differs  between
sexes,  with  males  having  enlarged,  spinose,  post-
cloacal  scales  [e.g.,  V.  scalaris,  V.  tristis,  V.  glauerti,
V.  pilbarensis,  V.  glebopahna  (Storr  et  al,  1983;  Sweet,
1999)].  Again,  for  the  inexperienced  field  worker,  a

male  and  a  female  of  the  same  species  may  be
required  for  comparative  purposes  to  ensure  the
correct  determination  of  a  specimen's  sex.

Shea  and  Reddacliff  (1986)  and  Davis  (1991)
report  ossifications  in  hemipenes  for  some  varanid
species  [V.  komodoensis,  V.  gilleni,  V.  varius,  (Shea
and  Reddacliff,  1986);  V.  dumerili  (Davis  and
Phillips,  1991);  V.  giganteus  (N.  Heger,  personal
communication);  V.  eremius,  unpub  data]  can  be
detected  in  radiographs.  Although  a  useful  strategy
for  sexing  mature  adults,  it  is  of  no  value  when
varanids  need  to  be  sexed  in  the  field  or  are
juveniles.   Similarly,   Morris   et   al.   (1998)   and
Schildger  et  al.  (1999)  report  the  use  of  ultrasound
to  sex  juvenile  V.  komodoensis  and  adult  V.  gouldii
and  V.  indicus  respectively,  but  again  this  is  not  a
useful  strategy  in  the  field  because  of  the  equipment
requirements.

Thompson  and  Withers  (1997)  report  Western
Australian   varanids   to   be   generally   sexually
dimorphic  based  on  an  array  of  logarithmically
transformed  body  dimensions.   However,   this
method  of  sexing  varanids  is  of  limited  value  in  the
field  because  of  the  difficulty  associated  with
measuring  an  array  of  head  and  limb  dimensions  of
live  and  potentially  stressed  animals.  Brana  (1996)
suggests  that  for  some  lacertid  lizard  species,  males
have  longer  heads  than  females,  emd  females  have
longer  abdomens  than  males.  If  this  were  true  for
varanids  the  measurement  of  a  small  number  of
body  dimensions  could  be  used  to  determine  the
sex  of  specimens  in  the  field.  The  objective  of  this
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Study  was  to  examine  the  potential  of  using  the
ratio  of  selected  body  dimensions  to  determine  the
sex  of  varanids  in  the  field.

MATERIALS   AND   METHODS
Head  and  abdomen  length  and  head  width  were

measured  for  66  V.  cauddinealus,  50  V.  eremius,  23
V.  storri,  33  V.  brevicauda,  23  V.  gilleni,  27  V.
acanthunis,  45  V.  tristis,  22  V.  mitchelli,  47  V.  sedans,
33  V.  rosenbergi,  21  V.  giganteus,  72  V.  gotddii  21  V.
mertensi,  26  V.  glauerli,  10  V^.  panoptes  panoptes  and
28  V.  glebopalma  specimens  that  were  sexually
mature   in   the   Western   Australian   Museum
collection.  In  addition,  13  V.  indicus  from  the
Queensland   Museum   collection   were   also

measured.  Head  length  (HL)  was  measured  from
the  rear  of  the  tympanum  to  the  front  of  the  snout,
abdomen  length  (BL)  was  taken  as  the  distance
from  the  point  where  the  fore  leg  joins  the  body  to
the  cloaca  cmd  head  width  (HW)  was  the  greatest
lateral  distance  across  the  head.  All  measurements
were  done  with  vernier  callipers  to  the  nearest  tenth
of  a  millimetre.

Sex   was   determined   by   dissection   and
examination  of  the  gonads.  Juveniles  and  specimens
that  had  their  gonads  missing  or  damaged  were  not
included  in   the  study.   A  f-test   was  used  to
determine   statistically   significant   differences
between  mean  values  for  the  ratio  BL/HL  between
sexes  for  each  species.  The  statistical  confidence
limit  was  set  at  =  0.05.

Table  1  Ratio  of  abdomen  length  (BL)  and  head  length  (HL)  or  head  length  and  head  width  (HW)  for  male  and
female  Western  Australian  varanids,  with  sample  size,  means,  range,  95%  confidence  limits  shown  for  each
of  the  means  and  the  probability  (P)  of  the  means  coming  from  the  same  population  shown.
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RESULTS
The  ratio  of  BL/HL  differs  significantly  between

sexes  for  7  {V.  acanthurus,  V.  caudolineatus,  V.  gilleni,
V.  glebopalma,  V.  mitchelli,  V.  scalaris,  V.  storri)  of  the
17  species  examined,  and  the  ratio  HL/HW  differs
significantly  between  sexes  for  V.  brevicauda.  All
species  that  have  a  mean  BL/HL  or  HL/HW  ratio
that  is  different  for  males  and  females  belong  to  the
subgenus  Odatria.  However,  these  ratios  do  not
differ  significantly  for  several  other  species  in  the
Odatria  (U.  eremius,  V.  glauerti  and  V.  trisHs).  For
species  with  a  significant  difference  between  sexes,
the  ratio  of  BL/HL  is  greater  for  females  than  males
indicating  that  females  generally  have  longer
abdomens  and  males  have  longer  heads  or  both.
BL/HL  ratios  overlap  significantly  between  sexes
for  each  of  these  7  species  (Table  1).  Ratios  of  BL/
HL  did  not  differ  significantly  for  any  species  in  the
subgenus  Varanus.  For  V.  brevicauda,  the  ratio  of
BL/HL  does  not  differ  significantly  between  males
and  females  but  the  ratio  of  HL/HW  does  differ
significantly  between  sexes  with  females  having  the
higher  value  (Table  1).

DISCUSSION
Mean  values   for   the   ratio   of   BL/HL  differ

significantly  for  7  of  12  species  in  the  subgenus
Odatria.  Comparatively  longer  abdomens  in  females
and  longer  heads  in  males  for  some  goanna  species
are  consistent  with  findings  of  Brana  (1996).
However,  because  ratios  of  HL/BL  (and  HL/HW
for  V.  brevicauda)  for  males  and  females  are  not
mutually  exclusive,  the  ratio  by  itself  cannot  be
used  as  an  indicator  of  a  specimen's  sex.  BL/HL
ratios  cannot  be  used  to  determine  sex  of  any
species  in  the  subgenus  Varanus.

Sweet  (1999)  provided  a  useful  technique  to  sex
V.  glauerti  and  V.  glebopalma.  The  size  of  post-cloacal
scales  for  male  V.  glauerti  and  V.  glebopalma  are
larger  than  those  in  females.  Post-cloacal  scales  of
females  are  larger  than  those  in  adjacent  areas  but
not  as  large  as  those  found  on  males.  Diagrams  of
scales  are  provided  for  both  sexes  enabling
comparison  to  be  made.  Storr  et  al  (1983)  provides  a
diagram  of  enlarged  post-cloacal  scales  for  male  V.
scalaris,  V.  tristis,  V.  glauerti  and  V.  pilbarensis,
however,  no  indication  is  provided  for  the  scale  size
of  females.  Post-cloacal  scales  for  these  species  can
also  be  enlarged  and  an  inexperienced  field  worker
can  confuse  a  female  for  a  male  without  both  sexes
being  available  for  comparison.

The  ratio  of  BL/HL  can  at  best  provide  an

indication  of  the  sex  of  some  Odatrian  specimens
caught  in  the  field  but  it  should  not  be  relied  upon
as  BL/HL  ratios  overlap  between  sexes.  The  ratio  of
BL/HL  when  used  in  conjunction  with  the  non¬
protuberance  of  hemipenes  and  the  size  of  post-
cloacal  scales  improves  the  capacity  to  predict  a
specimen's  sex  in  the  field.
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