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NOTES  ON  THE  MORPHOLOGY  AND  BIOLOGY  OF  SCAPTIA  VICINA  TAYL.
AND  A  NEW  SPECIES  OF  SCAPTIA  (DIPTERA,  TABANIDAE).

By  Kathleen  M.  I.  English.  Department  of  Zoology,  University  of  Sydney.
(Thirty-four  Text-figures.)
[Read 27th October, 1954.]

Synopsis.
Larvae  of  Scaptia  vicina  (Tayl.)  were  found  at  Roseville,  N.S.W.  The  larva  and  pupa  are

described  and  figured.  The  type  and  paratypes  of  S.  muscula,  n.  sp.,  were  reared  from  larvae
found, in association with the larvae of a species of Myrmeleontidae, in the sand deposits which
occur  beneath  overhanging  rocks  in  the  sandstone  areas  near  Sydney,  N.S.W.  Imago,  larva
and pupa are described and figured.

Introductiok.
Very  little  work  has  been  done  on  the  immature  stages  of  any  of  the  Pangoniinae.

The  larva  and  pupa  of  the  Nearctic  GonioiJS  have  been  described  or  mentioned  by
McAfee,  Malloch  and  Stone,  and  also  by  Schwardt  and  Walton,  but  these  two  papers
have  not  been  seen  by  the  writer.  The  immature  stages  of  two  Australian  species  have
been  described  in  more  detail,  Scaptia  aurifliia  (Don.)  by  Fuller  (1936)  and  Ectenopsw
vulpecula  var.  angusta  (Macq.)  by  English  (1952).  In  the  Tabanidae  (Diptera)  of
Australia  (Mackerras,  to  be  published),  eighty-two  described  species  of  Pangoniinae  are
listed  from  Australia,  so  it  is  apparent  that  a  great  deal  remains  to  be  discovered
about  their  early  stages.

Feeding  was  a  problem  in  rearing  the  Tabanid  larvae  described  here,  as  the  soil
was  too  dry  for  earthworms,  which  have  been  used  successfully  by  other  workers.
Something  had  to  be  provided  that  did  not  mind  dry  soil,  would  not  crawl  up  the
side  of  the  jar,  would  not  decompose  if  left  untouched  or  partly  eaten,  and  would  not
retaliate  when  attacked.  Muscoid  pupae  filled  all  these  requirements,  but  were  not
readily  taken  by  the  larvae;  A^arious  Lepidopterous  pupae  were  accepted,  but  were  not
always  to  be  found.  Dr.  D.  F.  Waterhouse,  of  the  Division  of  Entomology,  C.S.I.R.O.,
suggested  Ephestia,  and  provided  a  culture,  which  has  been  maintained  for  two  years
and  has  proved  most  satisfactory.

Scaptia  vicina  Taylor  (Text-figures  1-14).
This  species  was  described  under  the  name  Erephopsis  vicina  by  Taylor  (1918)

from  one  specimen,  a  male,  from  Wentworth  Falls,  N.S.W.  It  was  transferred  to
Scaptia  by  Ferguson  (1926),  within  which  it  is  being  placed  by  Mackerras  (paper  to
be  published)  in  the  maculiventris  group  of  species.  In  the  writer's  collection  are  three
adults  taken  in  the  field  in  N.S.W.,  one  female  at  Avalon  in  Feb.,  1948,  one  male  taken
at  Woolwich  in  March,  1950,  and  a  male  taken  at  Roseville  in  March,  1953.  It  is  also
known  from  Barrington  Tops  and  the  Dorrigo  plateau  at  elevations  of  4,000-5,000  feet.

Two  larvae  were  found  at  Roseville,  at  one  end  of  an  area  of  about  an  acre,
surrounded  by  houses,  where  large  trees  had  been  left  growing,  and  where  at  that  time
weeds  and  decaying  vegetation  covered  the  ground.  They  were  found  on  a  steep  slope
at  the  higher  end  of  this  area.  One  larva  was  found  in  August,  1952,  when  soil  was
being  turned  over  with  a  hand  trowel;  later  it  pupated,  and  a  female  emerged  in
Feb.,  1953.  It  was  identified  as  8.  vicina  by  Dr.  I.  M.  Mackerras.  The  second  larva
was  found  in  March,  1953,  under  a  raked-up  heap  of  decaying  leaves  and  grass.  During
March  and  April  it  fed  upon  the  Lepidopterous  pupae  supplied,  but  after  that  various
pupae  and  larvae  were  left  untouched,  except  for  a  Tipulid  larva  which  was  sucked
out  in  August.  In  December  the  larva  appeared  to  have  decreased  a  little  in  size.
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but  this  may  have  been  caused  by  the  soil  in  the  jar  becoming  too  dry  and  being  left
dry  for  some  weeks.  It  pupated  in  January,  and  a  female  with  one  wing  slightly
deformed  emerged  in  February.  Eggs  were  not  found.

Larva  (Text-figs.  1-11).
The  larva  (Text-figs.  1-2)  is  large,  stout,  circular  in  cross-section,  and,  when  fully

extended,  it  tapers  very  much  anteriorly  to  the  small  head  and  very  slightly  to  the
truncated  posterior  end.  A  full-grown  larva,  when  extended,  may  be  about  30  mm.
long  and  about  9  mm.  across  the  widest  part.  When  touched  or  otherwise  disturbed
it  will  contract  very  much,  and  may  then  be  about  17  mm.  long  and  about  11  mm.  wide,
and  it  appears  to  be  short,  cylindrical,  and  truncated  at  both  ends.  Contraction  is
effected  largely  by  the  telescoping  of  the  tapering  anterior  segments,  with  relatively
little  shortening  of  the  posterior  segments.

The  integument  is  coarsely  striated  all  over,  except  on  the  anterior  collar  of  the
prothorax,  the  small  spiracular  area,  the  anal  tubercle,  and  very  narrow  areas  between
the  segments.  Beneath  the  striated  integument  is  a  layer  containing  a  pale  brown
pigment  in  an  irregular  network  pattern  (Text-fig.  2).  The  pigment  is  much  darker  in
the  middle  line  of  both  dorsal  and  ventral  surfaces  in  the  posterior  half  of  each
segment,  and  the  body  colour  is  cream  in  the  non-pigmented  areas,  so  the  living  larva
appears  mottled,  with  a  central,  dark,  longitudinal,  broken,  double  line  on  the  dorsal
and  ventral  surfaces.  Graber's  organ  cannot  be  seen  in  the  living  larva,  owing  to  the
pigment  obscuring  it.  The  pigment  is  not  present  in  larval  exuviae.

Head.  —  The  head  can  be  completely  withdrawn,  but  the  antennae,  palps  and  tips
of  the  mandibles  project  when  the  larva  is  extended  at  all.  The  mandibles  are  large
and  quite  black,  and  the  external  openings  of  the  mandibular  canals  can  be  seen
under  the  binocular  magnifier  with  magnification  xlO.

The  antennae  (Text-fig.  3)  are  large.  The  basal  segment  is  about  1  mm.  long,  with
a  strong  chitinous  internal  structure  and  a  thick  layer  of  integument,  and  it  bears
two  small,  pointed,  sensory  processes  on  one  side  near  the  distal  end.  The  second
segment  is  about  0-3  mm.  long,  with  a  chitinous  internal  structure  similar  to  the
first  segment,  and  a  very  thin  integument.  The  third  segment  is  bifid,  with  both
branches  slender,  tapering,  pointed  and  about  equal  in  length.

Mouth-parts.  —  The  mandibles  (Text-fig.  4)  are  large,  almost  square  at  the  tip,  with
very  slight  serrations  on  the  lower  edge,  and  so  heavily  chitinized  that  the  mandibular
canal  is  not  visible  in  a  slide  of  the  last  larval  exuviae  mounted  in  balsam.  The
maxillae  (Text-fig.  4)  are  of  clear  chitin,  with  a  wide  basal  portion  and  a  long
narrow  distal  blade.  The  anterior  edge  of  the  base  is  armed  with  rows  of  long,  slender,
pointed  hairs,  and  the  proximal  half  of  the  lower  edge  of  the  blade  is  similarly  armed.
The  maxillary  palp  is  three-segmented;  it  has  a  short,  thick,  basal  segment,  a  long
cylindrical  second  segment,  and  a  long,  slender,  pointed  third  segment,  which  is  nearly
half  the  length  of  the  second  segment.

The  labrum  (Text-fig.  5)  is  blade-like,  about  three  times  as  long  as  high,  mainly
of  clear  chitin,  with  some  dark  longitudinal  bands  of  heavier  chitin.  There  are  several
pairs  of  sensory  organs  placed  midway  along  the  down-curved  dorsal  surface;  further
forward  is  a  pair  of  strong  setae;  beyond  these  is  a  deep  indentation;  and  the  labrum
ends  in  a  narrow,  upturned,  distal  portion  bearing  a  pair  of  slender  setae.  On  the
latero-ventral  surface  is  an  extensive  area  covered  with  papillae  and  bordered  dorsally
with  long-pointed  hairs  or  bristles.  The  labium  (Text-fig.  5)  ends  in  a  thick,  fleshy,
pointed,  tongue-like  structure  covered  with  fine  pointed  hairs.  It  is  attached  to  a
heavily  chitinized  pharynx  support,  and  salivary  ducts  run  back  from  it  to  the  large
salivary  pump.  On  its  ventral  surface  is  a  pair  of  very  small,  forwardly  directed
labial  palps  set  in  an  area  covered  with  hairs.

Except  for  minor  differences,  and  the  fact  that  it  is  much  larger  and  more  heavily
chitinized,  the  head  capsule  is  very  similar  to  that  of  8.  auriflua  (Don.)  described  by
Fuller  (1936)  and  to  the  new  species  described  in  this  paper.
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Thorax  (Text-fig.  6).  —  The  prothorax  is  encircled  anteriorly  with  a  wide  collar,  or
annulus,  which  narrows  abruptly  for  attachment  to  the  head  capsule.  It  is  covered
with  more  or  less  closely  set  scales,  each  armed  on  the  posterior  edge  with  backwardly
directed  spines.  On  the  anterior  half  of  this  prothoracic  annulus,  each  scale  bears  a
few  long,  strong  spines  (Text-fig.  7);  on  its  posterior  half  the  scales  are  further  apart,
and  each  bears  numerous  fine  spines  (Text-fig.  8).  There  is  a  difference  in  colour
in  these  two  areas  in  the  living  larva,  the  anterior  part  being  colourless  and  the
posterior  part  mottled  light  brown.  The  whole  annulus  can  be  withdrawn.

Each  thoracic  segment  bears  two  groups  of  at  least  four  long,  strong,  chitinous  setae
on  the  ventral  surface,  one  group  on  each  side  of  the  middle  line.  There  are  also  some
hairs  on  each  segment.  The  prothorax  bears  at  least  14  hairs,  4  large  and  4  small  on
dorsal  surface,  2  large  on  ventral,  and  2  large  on  each  lateral  surface;  the  second  and
third  segments  each  bear  6  hairs.  There  is  no  pubescent  annulus  on  the  anterior  border
of  the  second  and  third  segments,  but  there  are  a  few  very  small  areas  of  brownish
rough  integument  on  each.

The  openings  of  the  anterior  spiracles  were  not  found.
A'bdomen.  —  On  segments  1-7  are  very  small  paired,  dorsal  and  ventral  pseudopodia,

and  two  lateral  pseudopodia,  one  above  the  other,  and  behind  each  is  a  swelling,  which
extends  longitudinally  almost  the  length  of  the  segment  and  is  very  noticeable  when
the  larva  is  moving.  Laterally  on  each  segment  are  three  long  hairs  visible  with  a
magnification  x20.  Each  segment  also  bears  two  small  hairs  on  the  dorsal  surface  and
two  minute  hairs  on  the  ventral  surface,  visible  only  in  slide  mounts  at  a  magnification
x60;  on  segments  3-5  at  least  there  are  in  addition  two  smaller  hairs.  There  is  an
incomplete  circlet  of  small  areas  of  rough,  brownish  integument  at  the  anterior  border
of segments 1-8.

The  eighth  segment  (Text-figs.  9-10)  is  abruptly  truncated,  and  there  is  no  siphon.
At  the  posterior  end  are  two  rounded  dorsal  tubercles,  each  with  one  long  hair,  on
each  side  is  an  elongated  tubercle  bearing  two  long  hairs,  and  between  these  is  the
flat  spiracular  area  surrounding  the  posterior  spiracle.  The  large  anal  tubercle,  with
unstriated  rugose  integument,  is  situated  on  the  ventral  posterior  surface  of  the
segment.

The  posterior  spiracle  (Text-fig.  11)  is  of  typical  Tabanid  form.  It  lies  in  a  vertical
slit  in  the  spiracular  area  and  protrudes  very  little,  if  at  all.  The  spiracular  area  is
roughly  triangular  in  shape,  with  more  or  less  vertical  striations  in  the  integument,
and  it  bears  several  hairs.  On  each  side,  just  above  the  spiracle,  is  a  pair  so  close
together  that  they  look  like  one  hair,  while  on  each  side  below  the  spiracle  are  three
pointed  hairs,  one  long  and  two  short,  and  also  one  hair  with  a  rounded  tip:  The
external  opening  of  Graber's  organ  is  at  the  apex  of  the  area  above  the  spiracle.

Puim  (Text-figs.  12-14).
The  head  and  thorax  in  the  living  pupa  are  of  pale  brown  chitin,  except  the

spiracular  tubercles  which  are  dark  brown;  the  chitin  of  the  abdomen  is  very  dark
brown.

The  larger  of  the  two  pupal  exuviae  measures  30  mm.  long  and  about  7  mm.  across
the  thorax.  The  head  and  thorax  (Text-figs.  12-13)  are  armed  with  very  fine,  short
setae,  which  may  be  seen  with  magnification  xlO;  they  are  placed  directly  on  the
chitinous  surface  and  are  not  raised  on  mound  or  tubercle.  On  the  head  are  one  pair
each  of  frontal  and  vertical  setae,  anterior  and  posterior  orbital  setae,  and  two  pairs
of  lateral  orbital  setae.  The  antennae  are  short,  and  they  rise  from  low,  broad,
antennal  tubercles  which  almost  meet  in  the  centre  line.  Above  is  a  low,  broad,  frontal
tubercle,  and  below  is  the  carinate  tubercle;  together  these  form  a  slightly  raised,
furrowed  and  ridged  area.  The  sheath  of  the  proboscis  is  very  elongated  (Text-fig.  13).
It  is  produced  well  beyond  the  sheaths  of  the  maxillary  palps,  and  extends  to  the
median  junction  of  the  sheaths  of  the  first  tibiae.

The  thorax  bears  four  pairs  of  very  slender  setae,  a  basal  alar  seta  on  each  side,,
and  three  pairs  of  setae  on  the  dorsum,  the  anterior,  posterior  and  median  raesonotal
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Text-figures  1-14.  Scaptia  vicina  (Taylor).
1-11,  Larva.  — 1,  partly  extended,  dorsal  view,  x  3  approx.  ;  2,  showing-  pigment  pattern,

X 3 approx.  ;  3,  antenna,  x  25,  approx.  ;  4,  mandible and maxilla,  x  25 approx.  ;  5,  labrum and
labium,  x  25  approx.  ;  6,  thorax,  lateral  view,  x  5  approx.  ;  7,  scales  with  spines  from anterior
part  of  annulus,  x  250  approx.  ;  8,  scale  with  spines  from  posterior  part  of  annulus,  x  250
approx. ; 9, 8th abdominal segment, lateral view, x 5 approx. ; 10, 8th abdominal segment, end
-view, x 10 approx. ; 11, posterior spiracle and spiracular area, x 70 approx.

12-14, Pupa. — 12, lateral view, x 3 approx. ; 13, head and thorax, ventral view, x 3 approx. :
14, 8th abdominal segment, end view, x 8 approx.
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setae.  These  dorsal  setae  are  very  small  and  very  pale,  and  not  easy  to  distinguish,
as  they  are  not  raised  on  tubercles.  Each  thoracic  spiracle  is  marked  by  a  double
tubercle,  consisting  of  a  prominent,  rounded  mound  with  a  slightly  furrowed  surface
placed  adjacent  to  the  medial  aperture,  and  another  mound  with  a  furrowed  sloping
surface  edged  by  a  narrow  dark  ridge.  The  rima  of  the  spiracle  is  very  small.

The  metathorax  bears  three  pairs  of  very  slender  setae.
Abdovien.  —  The  abdominal  spiracles  are  roughly  circular  in  shape,  flattened,  and

very  slightly  elevated.  The  first  segment  bears  two  pairs  of  setae  on  the  dorsum.
Segments  2-7  each  bear  a  girdle  of  slender  setae  and  heavy  spines.  On  the  dorsal
surface  there  are  numerous  short  heavy  spines  and  about  eight  long  slender  setae  oni
segment  2;  the  number  of  heavy  spines  is  reduced  in  succeeding  segments,  until  on
segment  7  there  are  four  or  six  heavy  spines  and  ten  long  setae.  On  the  ventral
surface  there  are  about  twelve  long,  widely  spaced  setae  on  segment  2,  and  about
the  same  number  close  together  on  segment  7.  Laterally  there  are  about  ten  long-
setae  on  each  side  of  each  segment.  On  segment  8  (Text-figs.  12-14)  there  is,  an
incomplete  circlet  of  long  setae,  there  being  none  on  the  dorsal  surface;  the  setae
are  very  long  dorsolaterally,  and  they  decrease  in  length  towards  the  ventral  surface,
which  is  bare  in  the  centre.  The  segment  terminates  in  an  aster  of  two  long  dorsal
projections,  with  a  small  knob  placed  at  the  base  of  each.  An  aster  of  this  type  was
described  by  Fuller  (1936)  for  Scaptia  aicrifiua  (Don.).

ScAPTiA  MuscuLA.  n.  sp.  (Text-flgs.  15-34).
A  grey,  hairy,  unadorned  species,  which  belongs  structurally  to  the  violacea  group

(Mackerras,  unpublished),  but  because  of  its  small  size,  rounded  shape  and  general
grey  colour  it  cannot  be  confused  with  any  other  described  member  of  the  genus.  The
flies  rather  resemble  blov/flies  in  general  shape,  with  more  or  less  rounded  thorax  and
abdomen.  The  sexes  are  very  similar  in  colour  and  size;  if  anything,  the  males  are
slightly  larger  than  the  females.  Average  length,  excluding  antennae,  10  mm.,  average
width  across  thorax  at  wing  base  3-5  mm.;  length  of  wing  9  mm.  The  eyes  have
green  and  bronze  lights  in  living  specimens.

The  holotype  J,  allotype  J",  two  $  and  four  (^  paratypes  were  all  reared  from  larvae
and  one  pupa  collected  in  New  South  Wales  within  60  miles  of  Sydney.  The  types  are
in  the  Macleay  Museum,  University  of  Sydney.

The  flies  were  submitted  for  identification  to  Dr.  I.  M.  Mackerras,  who  considered
them  to  belong  to  a  new  species;  he  submitted  them  to  Mr.  H.  Oldroyd,  of  the  British
Museum  (Natural  History),  who  agreed  with  the  determination.

Occurrence.
Four  adults  only  of  this  species  have  been  collected  in  the  field,  all  in  N.S.W.:

Woy  Woy,  5  Oct.,  1924,  Nicholson,  2J'c?;  Oatley,  Oct.,  1924,  1  J',  in  the  coHection  of
The  School  of  Public  Health  and  Tropical  Medicine,  University  of  Sydney;  and
Chatswood,  21  Oct.,  1952,  1  $,  collected  by  the  writer.

Larvae  were  found  first  by  Mr.  J.  Burden,  when  collecting  larvae  of  Myrmeleontidae
in  the  deposits  of  fine  sand  that  occur  beneath  overhanging  sandstone  rocks.  The  pits
made  by  the  ant-lion  larvae  are  to  be  found  even  in  very  small  sand  patches,  and  even
where  the  overhang  is  very  small  or  very  low;  but  most  of  the  Scaptia  larvae  have
been  found  where  the  overhanging  ledge  was  five  feet  or  more  from  the  sandy  floor,
though  at  Woodford  larvae  were  found  at  the  back  of  a  small  cave,  where  the  roof
was  less  than  three  feet  high,  but  where  there  was  quite  an  extensive  area  of  sandy
floor.  Six  larvae  were  collected  by  Mr.  Burden  in  1949  and  1950,  and  27  have  since
been  found  by  the  writer;  fourteen  at  Roseville,  four  at  Woodford  on  the  Blue  Mts.,
and  others  in  various  localities  in  the  vicinity  of  Sydney.  Some  of  the  larvae  were
killed  and  preserved,  some  pupated,  and  eight  adults  emerged.,  Fifteen  larvae  still
remained  alive  in  June,  1954,  of  which  three  had  been  collected  in  October,  1952.  The
larvae  had  fed  fairly  readily  on  various  Lepidopterous  pupae  and  latterly  on  the
Ephestia pupae.
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Text-figures 15-34.  Scaptia  muscula,  n.  sp.
15-21, Imago. — 15, dorsal view, x 4 approx. ; 16, head, lateral view, x 6 approx. ; 17, frons,

X  12  approx.  ;  18,  antenna,  x  20,  approx.  ;  19,  ?  maxillary  palp,  x  20  approx.  ;  20,  d  maxillary
palp,  X  20  approx.  ;  21,  d  hypopygium,  x  20  approx.

22-31, Larva. — 22, dorsal view, x 4 approx. ;  23, antenna, x 45 approx. ;  24, mandible and
maxilla, x 45 approx. ; 25, labrum and labium, x 45 approx. : 26, thorax, lateral view, x 8 approx. ;
27,  armature  of  anterior  part  of  annulus,  x  250  approx.  ;  28,  armature  of  posterior  part  of
annulus, x 250 approx. ; 29, abdomen, segments 7 and 8, lateral view, x 8 approx. ; 30, abdomen,
segment 8, end view, x 20 approx. ; 31, posterior spiracle and spiracular area, x 150 approx.

32-34, Pupa. — 32, lateral view, x 4 approx. ; 33, head and thorax, ventral view, x 4 approx. ;
3 4,  8th segment of abdomen, end view, x 15 approx.
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After  emerging,  some  of  these  ScajMa  were  kept  alive  up  to  six  days  in  small  jars,
in  which  they  fed  readily  on  moistened  raisins.  The  jars,  were  kept  covered  with  dark
material  in  an  endeavour  to  keep  the  flies  from  battering  their  wings  on  the  sides.
These  flies  at  times  emitted  a  high-pitched  hum,  quite  audible  a  few  feet  away,  and
apparently  the  sound  was  not  due  to  vibration  of  the  wings  in  any  way.

Imago  (Text-figs.  15-21).
Female  (Text-figs.  15-16).  —  Head  a  little  wider  than  thorax.  Eyes  covered  with

light  buff  coloured  hairs.  Frons  (Text-fig.  17)  diverging  slightly  posteriorly  and
anteriorly,  and  converging  slightly  near  centre  and  at  the  anterior  angle,  with  light
olive-grey  pollinose  covering  and  short  light  buff  hairs.  Subcallus  moderately  pro-
duced,  with  light  olive-grey  pollinose  covering  and  without  hairs;  parafacials  with
similar  pollinose  cover  and  long  pale  hairs.  Beard  of  light  buff  and  warm  buff  very
long  hairs.  Face  prominent,  with  deep  olive-grey  pollinose  covering,  and  with  long
warm  buff  hairs  at  sides,  sparse  short  hairs  on  upper  centre  and  no  hairs  on  lower
centre.  Antennae  (Text-fig.  18)  length  about  half  height  of  head;  first  segment,
viewed  laterally,  about  as  wide  as  long;  second  segment  about  same  width,  but  very
short;  both  with  capucine  buff  pollinose  covering  and  long  black  and  light  buff  hairs;
third  segment  subulate,  8-annulate,  orange  or  orange-buff  in  colour.  Palpi  about  one-
fourth  as  long  as  shaft  of  proboscis;  first  segment  mouse-grey,  with  long  silvery  and
tawny  hairs;  second  segment  (Text-fig.  19)  as  figured,  flattened,  orange-buff  in  colour,
with  sparse  pale  hairs  on  lower  edge  arfd  black  hairs  partly  surrounding  a  lateral
bare  area.  Proboscis  a  little  longer  than  height  of  head,  moderately  slender,  with
expanded,  only  partly  chitinized  labella.

Thorax.  —  Dorsum  covered  with  deep  olive-grey  tomentum,  with  narrow  light  grey
stripes  and  tawny  recumbent  hairs,  with  light  buff  hairs  above  wing  base.  Pleural
hairs  white,  and  much  longer  and  thicker  than  on  dorsum.  Halteres  chestnut-brown.

Abdomen  a  deep  olive-grey  pollinose  covering,  with  shining  orange-buff  recumbent
hairs  on  tergites  and  shining  light  buff  recumbent  hairs  on  sternites.  Cerci  tawny.

Legs  orange-buff,  with  long  light  buff  hairs  on  femora,  shorter  hairs,  mostly  black
Tjut  some  tawny,  on  tibiae,  and  short  recumbent  hairs  on  the  tarsi,  black  on  the  dorsal
surface  and  tawny  on  the  ventral  surface.

Wings  clear,  with  a  small  but  definite  dresden-brown  stigma  between  R^  and  R,,;
cell  Rs  open,  but  somewhat  narrowed.

Male.  —  Very  similar  to  female,  except  that  it  is  more  heavily  clothed  with  longer
hairs,  and  there  are  slight  differences  in  colour.  Eyes  contiguous,  upper  facets  not
enlarged.  Sides  of  face  liver-brown  in  colour.  The  first  segment  of  the  palp  (Text-
fig.  20)  is  bulbous,  liver-brown  in  colour,  and  clothed  with  long  silvery  hairs;  the
second  segment  is  slender  and  cylindrical,  liver-brown,  with  long  silvery  hairs,  except
the  tip,  which  is  pale  orange-yellow,  slightly  flattened,  and  bare  except  for  some  hairs
on the edges.

The  hypopygium  (Text-fig.  21)  has  a  long,  rather  narrow  aedeagus  and  a  simple
pointed style.

The  eight  specimens  examined  are  remarkably  uniform  in  appearance,  but  there
are  slight  variations  in  the  colour  of  the  tomentum  and  in  the  length  and  colour  of  the
hairs.  In  two  specimens,  a  male  and  a  female,  the  dorsum  of  the  thorax  is  much
darker,  as  the  pollinose  covering  is  lacking  on  a  large  part  of  it,  and  there  are
numerous  black  upright  hairs  as  well  as  tawny  hairs.  The  absence  of  the  pollinose
covering  is  probably  not  due  to  rubbing,  as  the  hairy  covering  is  intact.

Eggs  were  not  found.
The  colours  in  this  description  have  been  identified  as  accurately  as  possible  with

the  aid  of  Ridgeway's  Colour  Chart.

Larva  (Text-figs.  22-31).
The  larvae  found  varied  in  length,  when  contracted,  from  7  mm.  to  about  16  mm.,

and  up  to  6  mm.  in  width.  When  the  larva  contracts,  the  head  is  completely  withdrawn,
Ihe  thoracic  segments  are  partially  telescoped,  and  the  larva  appears  to  be  truncated
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at  both  ends.  When  it  extends,  it  tapers  gradually  anteriorly  to  the  very  small  head,
and  is  widest  at  the  fourth  and  fifth  abdominal  segments.  The  body  of  the  larva  appears
to  be  slightly  flattened,  as  the  large,  elongated  swellings  of  the  lateral  pseudopods  make
it  appear  broader  than  high;  but  preserved  specimens  appear  more  cylindrical,  because
the  lateral  swellings  have  contracted.

The  integument  has  fine,  longitudinal  striations,  is  transparent  and  glass-like,  and
there  is  a  layer  containing  pigment  beneath  it.  There  is  an  irregular  pattern  of  this
purplish-brown  pigment  (Text-fig.  22)  on  the  dorsal  and  ventral  surfaces  of  each
segment  except  the  prothorax;  it  varies  somewhat  in  different  larvae,  but  the  general
appearance  is  similar.  The  text-figure  shows  the  pattern  of  a  partly  contracted  larva,
when  the  lines  of  pigment  appear  broad;  but,  when  the  larva  extends,  the  lines  of
pigment  lengthen  and  become  thinner,  and  the  unpigmented  area  is  more  extensive.
The  pattern  remains  visible  in  carefully  preserved  spirit  specimens,  and  may  also  be
preserved  in  slides,  if  the  abdominal  contents  of  the  larva  are  rem.oved  but  the  muscles
attached  to  the  body  wall  left  undisturbed  as  much  as  possible.  The  pigmented  layer
is  not  shed  with  the  larval  exuviae,  but  remains  in  the  pupa,  where  it  is  distinct  and
complete  in  the  abdomen,  and  there  are  faint  traces  of  it  in  the  meso-  and  metathorax.
The  integument  is  not  transparent  enough,  when  dry,  for  the  eye-spots  and  Graber's
organ  to  be  seen.  If,  however,  the  larva  is  placed  in  water  and  the  dust  gently  washed
off,  then,  whilst  it  is  still  wet,  the  black  bodies  of  Graber's  organ  can  just  be  seen
and  the  eye-spots  are  large  and  conspicuous.

Head.  —  The  head  capsule  is  long  and  slender,  up  to  nearly  4  miu.  in  length  and
0-75 mm. broad.

The  antennae  (Text-fig.  23)  appear  to  be  three-segmented.  The  first  segment  is
0-47  mm.  long,  with  a  definite  internal  chitinous  structure,  and  two  small  sense  organs
on  the  anterior  dorsal  area;  the  second  segment  is  short,  0-1  mm.  in  length,  slender,
and  with  an  internal  chitinous  structure  similar  to  the  first  segment;  it  bears  the  bifid
terminal  segment,  which  has  both  branches  slender,  tapering  and  pointed,  and  one
much  longer  than  the  other.

Mouth  Parts.  —  The  mandibles  (Text-fig.  24)  are  almost  square  at  the  tip,  and  only
very  slightly  serrated  on  the  lower  margin;  they  are  heavily  chitinized,  but  the
mandibular  canal  can  be  seen  in  slide  mounts.  The  maxillae  are  of  clear  chitin,  each
consisting  of  a  long,  narrow,  blade-like  distal  part,  and  a  wide  basal  part  armed  on
the  anterior  margin  with  long,  pointed  hairs.  The  maxillary  palp  is  three-segmented;
the  first  segment  short;  second  long,  with  an  internal  chitinous  structure  similar  to
that  in  the  antenna;  the  third  long,  slender  and  tapering  to  a  point.

The  labrum  (Text-fig.  25)  consists  mainly  of  clear  chitin.  On  the  dorsal  surface
are  several  sensory  pits,  nearer  the  apex  is  a  pair  of  strong  setae,  beyond  these  is  a
deep  indentation,  and  the  labium  ends  in  an  upturned  portion  bearing  a  pair  of  slender
setae.  The  ventral  surface  is  covered  with  papillae  bordered  laterally  with  long  pointed
hairs  or  setae.  The  labium  is  a  bi-lobed,  tongue-like  structure,  densely  covered  with
hairs.  It  is  attached  to  the  heavily  chitinized  pharynx  support;  salivary  ducts  run
back  to  the  large  salivary  pump;  and  there  is  a  pair  of  labial  palps  on  the  ventral
surface.  The  labium  is  very  similar  to  that  of  8.  vicina  Tay.  described  in  this  paper
and  8.  auriflua  (Don.)  described  by  Fuller  (1936).

Thorax  (Text-fig.  26).  —  The  prothorax  is  encircled  anteriorly  with  a  wide  collar
or  annulus  armed  with  spines.  The  anterior  part  bears  longitudinal  bands  of  thickened
epithelium,  with  short  backwardly  directed  spines  (Text-fig.  27);  these  bands  gradually
merge  into  separated  scales  which  cover  the  posterior  part,  each  scale  (Text-fig.  28)
being  armed  on  the  posterior  border  with  three  to  five  short  spines.  The  appearance
of  scales  is  scarcely  evident  unless  the  exuviae  are  stained  before  mounting,  but  the
spines  are  to  be  seen  in  unstained  mounts.  Each  thoracic  segment  bears  two  groups
of  setae  on  the  ventral  surface,  one  on  each  side  of  the  middle  line,  each  group
consisting  of  one  long,  strong  seta,  which  can  be  seen  in  preserved  whole  larvae  with
magnification  xlO,  and  one  or  more  very  fine  short  setae,  which  can  be  seen  only  in



BY  KATHLEEN  M.  I.  ENGLISH.  227

slide  mounts  with  liigh  power.  There  are  also  irregular  rows  or  circlets  of  single
hairs  on  each  thoracic  segment:  sixteen  or  eighteen  small  hairs  in  three  rows  on  the
prothorax,  about  ten  larger  hairs  in  two  rows  on  the  mesothorax,  and  about  eight  large
hairs  in  two  rows  on  the  metathorax.  These  hairs  are  mostly  on  the  dorsal  and  lateral
surfaces,  and  some  can  be  seen  in  spirit  specimens  with  magnification  x30.

Abdomen.  —  The  integument  is  thickened  and  folded  to  form  pseudopodia  near  the
anterior  border  of  segments  1-7.  On  the  dorsal  surface  of  each  segment  are  paired
pseudopods  meeting  in  the  centre  and  forming  a  low  transverse  ridge;  on  the  ventral
surface  is  a  slightly  thicker  pair,  which  do  not  meet  in  the  centre;  and  on  each  side
is  a  small  dorsolateral  pseudopod  and  a  larger,  more  prominent  lateral  one.  There  is
also  a  series  of  irregular  folds  or  ridges  in  the  integument,  and  behind  the  larger
pseudopod  is  a  distinct  swelling  extending  almost  to  the  posterior  edge  of  the  segment;
it  is  this  structure  that  gives  the  appearance  of  width  to  the  live  larva.  On  this
swelling  are  two  long  hairs,  one  above  the  other,  which  can  be  seen  in  spirit  specimens
with  a  magnification  <30,  and  these,  together  with  four  or  six  small  hairs,  form  an
irregular  circlet  on  each  segment.

The  eighth  segment  (Text-figs.  29  and  30)  is  abruptly  truncated.  It  bears  dorsally
two  low,  broad,  pointed  processes,  with  one  long  hair  set  below  the  apex  on  each;
laterally  on  each  side  is  a  long,  low  process  bearing  two  long  hairs;  on  the  ventral
surface  is  the  anus  surrounded  by  the  prominent  folds  of  the  anal  tubercle;  and  on  the
posterior  surface  is  the  posterior  spiracle  set  in  a  fiat  almost  triangular  spiracular  area.
The  spiracle  (Text-fig.  31)  is  of  typical  Tabanid  form,  and  there  is  no  siphon.  There
are  fine  hairs  on  the  spiracular  areas  visible  only  on  slide  mounts  with  high  power,
one  on  each  side  just  above  the  spiracle,  and  four  on  each  side  below  it.

Pupa  (Text-figs.  32-34).
Eight  pupal  exuviae  were  obtained  from  reared  specimens.  One  female  pupa  is

approximately  IS  mm.  long  and  4  mm.  wide  on  thorax.  The  pupal  skin  is  of  very  thin,
transparent  chitin,  which  does  not  become  dark  in  colour,  and  this  permits  the  larval
pigment to be seen.

The  head  and  thorax  (Text-figs.  32-33)  are  armed  with  very  small,  slender  setae,
which  can  be  seen  with  a  hand  lens  only  with  difficulty.  The  head  bears  six  pairs  of
small  setae.  The  sheath  of  the  proboscis  is  very  long,  and  extends  to  the  sheath  of  the
first  pair  of  legs,  as  in  S.  vicina.  The  thorax  bears  a  basal  alar  seta  on  each  side,  and
three  pairs  of  very  small  setae  on  the  dorsum,  but  the  central  pair  may  be  hidden  in
exuviae  by  the  folding  at  the  suture.  The  thoracic  spiracle  is  on  a  definite  mound,  but
the  C-shaped  rima  is  so  small  that  it  is  almost  indistinguishable.  The  metathorax  bears
three  pairs  of  fine  setae.

Abdomen  (Text-fig.  32).  —  Abdominal  segments  1-7  are  divided  by  longitudinal  lines
into  dorsal,  ventral  and  lateral  regions.  The  first  segment  bears  a  small  spiracle  on
each  lateral  region,  and  two  pairs  of  very  small  spines  on  the  dorsum.  Segments  2-7
bear  a  small  spiracle  on  each  lateral  region,  and  a  girdle  of  spines  in  a  single  row
about  the  middle  of  each  segment.  On  the  dorsal  surface  of  segments  2-6  are  six  co
eight  large  spines  flanked  on  each  side  by  minute  spines;  on  segment  7  there  are  only
four  or  five  large  spines,  and  there  may  be  no  minute  spines.  On  the  ventral  surface
of  each  segment  is  a  row  of  very  small  spines,  and  on  segments  6  and  7  there  are  also
two  or  four  larger  spines.  The  spines  on  the  lateral  areas  vary  considerably  in  number
and  size  in  different  specimens.  Ther.e  may  be  four  or  six,  some  long,  some  short,  and
they  are  more  or  less  short  on  segment  2  and  much  longer  on  segment  7,  but  they  do
not  increase  in  size  with  any  apparent  regularity  as  they  progress  backwards.  The  last
segment  (Text-fig.  34)  bears  an  incomplete  girdle  of  spines;  the  centre  of  the  dorsum
is  bare,  and  the  dorso-lateral  spines  are  more  or  less  larger  than  the  ventro-lateral  ones.
In  the  male  pupa  there  is  a  ventral  row  of  small  spines;  in  the  female  the  centre  of
the  ventral  surface  is  bare.  The  segment  terminates  in  an  aster  of  two  tubercles  each
bearing  a  single  strong  spine.  The  terminal  spines  are  much  longer  than  those  figured
for  S.  auriflua  (Don.)  by  Fuller  (1936).
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Conclusion.
Fuller  (1936)  gave  some  characters  of  the  larvae  and  pupae  of  Hcaptia  and  Goniops,

and  suggested  that  they  might  prove  to  be  distinguishing  characters  of  the  subfamily
Pangoniinae.  The  larval  characters  could  be  observed  in  living  or  spirit  specimens.
Other  characters,  w^hich  can  be  seen  in  slide  mounts  of  exuviae  of  larvae  of  Scaptia
and  Ectenopsis.  are  now  suggested  as  possibly  distinguishing  Australian  Pangoniinae
at least:

Larva.  —  Annulus  of  prothorax  partly  or  wholly  covered  with  scales  armed  with
backwardly  directed  spines.  Maxilla  with  long,  slender,  blade-like  distal  part.

For  the  pupa,  Fuller  gave  "The  aster  is  reduced  to  two  large  projections  at  the
end  of  the  terminal  segment".  This  character  does  not  hold  for  Ectenopsis  (English,
1952),  so  an  addition  Is  suggested:

Pujm.  —  If  the  terminal  segment  has  six  projections,  then  there  are  three  pairs  of
strong  dorsal  setae  on  the  thorax.

These  setae  are  strong  In  Ectenopsis.  Some  Scaptia  pupae,  if  not  all,  also  have  three
pairs  of  dorsal  setae,  but  they  are  so  small  and  slender  that  they  are  difficult  to  detect,
and  if,  as  so  often  happens,  they  are  broken  off,  their  position  cannot  be  located,  as
they  have  no  basal  tubercles.

On  examining  comparable  characters  of  the  available  larvae  and  pupae  of  Australian
species  of  other  groups,  it  was  found  that  in  the  larvae  {Tahanus  two  spp.,  Dasybasis
four  spp.,  Lilaea  one  sp.)  the  annulus  of  the  prothorax  Is  densely  covered  all  over
with  short  hairs  or  spines,  and  the  maxilla  is  broad  with  a  very  short  terminal  portion;
in  the  pupae  {Tabanus  four  spp.,  Dasybasis  five  spp.)  the  aster  has  six  projections,
and  there  are  two  pairs  of  dorsal  setae  on  the  thorax.  The  aster  Is  also  described  as
having  six  projections  in  Haematopota  and  Chrysops.

The  larval  habitat  of  S.  mnscula  (clean  sand  under  rock  ledges,  frequently  very
dry)  Is  very  different  from  that  of  8.  vicina  and  S.  aurifltia.  and  these  differ  from  one
another,  as  the  soil  where  S.  vicina  was  found  was  too  dry  for  Tipulid  larvae,  which
were  numerous  for  at  least  part  of  the  year  In  the  soli  where  8.  auriflua  was  found.

The  two  pupae  described  In  this  paper  have  the  sheath  of  the  proboscis  very
elongated,  but  this  does  not  occur  In  all  Scaptia  pupae.  The  writer  was  able  to
examine  pupae  of  two  species  of  Scaptia  from  the  collection  of  the  Division  of
Entomology,  C.S.I.R.O.,  Canberra,  and  In  these  the  sheath  of  the  proboscis  is  short.
The  length  is  presumably  to  be  correlated  with  the  length  of  the  proboscis  In  the  adult.

The  material  used  in  the  preparation  of  this  paper,  i.e.,  the  adult  flies  with  pupal
exuviae,  and  slide  mounts  of  larval  exuviae  of  both  species,  together  with  slide  mounts
of  larvae  and  larvae  in  spirit  of  S.  muscula,  have  been  deposited  in  the  Macleay  Museum
at  the  University  of  Sydney.
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