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FACTORS  WORTH  CONSIDERING  WHEN  MAKING  MEASUREMENTS  OF
TROMBICULID  LARVAE.

By  Carl  E.  M.  Guntiier.  M.D.,  B.S.,  D.T.M.  (Sydney),  D.T.M.  &  H.  (England),
Field  Medical  Officer,  Bulolo  Gold  Dredging  Limited,  Bulolo,  Territory

of  Papua-New  Guinea.
(Three  Text-figures.)

[Read  29th  April,  1053.]

Synoiisis.
The effects  of  the type and thickness  of  tlie  mount,  and of  tlie  degree of  engorgement  and

the  age  of  tlie  larva,  on  measurements,  body  sliape,  and  setae,  are  discussed,  and  certain
standards for comparison are suggested.

Absolute  measurements  are  useful  in  describing  larval  mites,  but  they  have  no
value  at  all  in  differentiating  species  (by  which  I  merely  mean  that  over-all  parallel
differences  in  size  do  not  indicate  racial  or  specific  differences,  but  only  climatic  and
nutritional  influences).  However,  in  differentiating  between  some  species,  certain  ratios
between  measurements  of  selected  features  can  be  most  useful  (as.  for  example,  the
ratio  between  length  of  scutum  and  width),  and  so  it  is  important  to  know  just  how
nearly  accurate  the  basic  measurements  are,  or  can  be.

1.  Mounting  Medium.
The  type  and  age  of  the  mount  is  the  first  factor  to  be  considered.  After  several

hours  in  gum-chloral  the  body  becomes  distended,  and  its  over-all  measurements  are
greatly  increased.  On  the  other  hand,  after  some  months  in  balsam  the  body  shrinks
slightly.  It  might  therefore  be  laid  down  that  critical  body  measurements  should  be
made  within  an  hour  of  mounting  in  gum-chloral,  or  within  a  week  of  mounting  in
balsam.

Distension  of  the  body  may  cause  some  forward  tilting  of  the  scutum,  especially
in  those  species  (cf.  TroniMcula  robusta  mihi,  1941)  where  the  scutum  is  placed  far

•  forward  on  the  anterior  slope  of  the  body.  Distension  or  shrinking  may  alter  the  general
impression  of  body-shape.  And  finally,  distension  spreads  the  body-setae,  making  them
easier  to  place,  while  shrinking  crowds  them.  Fortunately,  the  age  and  type  of  mount
have  no  practical  effect  on  the  size  of  the  hard  appendages.

2.  Thickness  of  Mount.
If  the  coverglass  is  pressed  down  too  far  the  body  usually  bursts  and  its  contents

escape;  its  measurements  and  shape  are  thereby  altered.  Apart  from  this,  the  thickness
of  the  mount  can  perhaps  infiuence  the  apparent  length  of  the  sensillae.  When  a
trombiculid  larva  is  viewed  from  the  side,  it  is  seen  that  while  the  scutal  and  body
setae  lie  fairly  fiat,  more  or  less  follov/ing  the  contours  of  the  body,  the  sensillae  are
arched  high  up  in  a  backward-sweeping  curve.  From  this  it  is  obvious  that  their
function  is  to  give  warning  when  the  larva  is  crawling  into  a  shelving  space,  so  that
it  does  not  go  too  far  in  and  become  trapped  —  a  function  analogous  to  that  of  a  cat's
whiskers,  only  in  the  vertical  instead  of  the  horizontal  dimension.  A  thick  mount  may
not  disturb  the  sensillae,  whereas  in  a  thin  one  the  coverglass  may  press  them  fiat,
thus  altering  their  apparent  length  (see  Text-fig.  1).

3.  Degree  of  Engorgement.
This  is  the  most  important  factor.  Since  trombiculid  larvae  feed  only  once  —  if

forcibly  detached  before  they  have  become  fully  engorged,  their  hypopharynx  is  torn
off,  and  they  do  not  re-attach  themselves  to  the  host,  but  just  die;  if  fully  engorged,
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they  disengage  themselves  and  proceed  to  pupate  —  it  can  be  assumed  that  specimens
taken  running  free,  as  in  boot  collections,  are  newly  hatched  and  unfed.  But  any  taken
attached  to  hosts  must  be  regarded  as  having  fed  and  grown,  to  an  unascertainable
degree.

Now  many  species  liave  a  characteristic  shape  when  newly  hatched,  which  alters  as
they  become  engorged  (see  Text-fig.  2).  Consequently,  a  description  of  such  a  species
should  contain  references  to  any  change  of  shape  due  to  engorgement.

Text-fig.  1.  — Demonstrating-  the possible  effect  of  a  thin mount on the apparent  length of  the
sensillae  (A-B).

Text-fig.  2.  —  Trombicula  hirsti  Sambon,  1927:  Body  outlines:  A,  newly  hatched;  B,  partly'
engorged ; C. half grown ; D, fully engorged.

Text-fig.  3.  —  Demonstrating  how  forward  tilting  of  the  scutum  may  affect  the  apparent
longitudinal measurements (A-B).

Since  the  larva  grows  while  feeding,  it  is  not  sufficient  to  measure  the  bodies  of
all  specimens  and  average  them  —  it  has  been  my  practice  to  group  them,  when  enough
specimens  were  available,  into  newly-hatched,  half-grown,  and  fully-engorged,  and  to
give  averages  for  as  many  specimens  in  each  group  as  I  could  secure;  also  to  give  the
actual  size  of  the  largest  specimen  observed.  I  believe  this  method  is  preferable  to
simply  quoting  the  measurements  of  the  specimen  selected  as  the  type.  From  Table  1
it  will  be  seen  that  the  actual  measurements  of  any  one  individual,  or  a  general
average  alone,  would  give  no  true  picture  at  all  of  the  size  of  the  larva.

Table 1.
Body  measurements  (in  microns)  of  Trombicula  hirsti  Sambon,  taken

at  Bulolo  in  1939  (averages  of  10  observations  in  each  group).
Greatest

Length.  Width.
Relatively  unengorged  ..  ..  176  147
Partly  engorged  26S  206
Fully  engorged  450  364
Largest  seen  480  390
Average  of  all  observations  298  239
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The  body-setae  number  the  same  throughout  the  life  of  the  larva,  but  in  the
newly-hatched  specimen  they  are  crowded  together  in  a  smaller  space  (cf.  the  extreme
figures  in  Table  1),  and  so  they  are  harder  to  estimate,  both  in  number  and  arrangement,
than  in  the  fully-engorged  specimen.  The  newly-hatched  larva,  too,  is  relatively  flat
and  thin,  and  so  there  is  often  considerable  difficulty  in  allotting  the  posterior  rows
of  setae  to  the  dorsum  or  the  venter.  And  the  older  larva  has  been  subjected  to  more
stresses,  and  so  may  have  had  many  of  its  setae  rubbed  off;  although  the  pits  may
remain,  these  are  not  always  reliable  guides;  however,  in  some  species  conspicuous  pits
or  tubercles  leave  no  chance  of  error.  Allowances  for  these  difficulties  should  always
be made.

Scutal  measurements  are  of  particular  importance.  Finnegan  was  the  first  to
point  out,  in  print,  the  chief  trouble,  when  she  stated  (1945)  that  the  apparent  length
of  tlie  scutum  of  Leeinvenhoekia  australiensis  Hirst,  1925,  varies  with  the  degree  of
engorgement.  In  a  flat,  unfed  larva  the  scutum  usually  lies  so  nearly  in  the  horizontal
plane  that  there  is  no  appreciable  parallax  error;  or  alternatively,  in  such  larvae  the
angle  between  the  scutum  and  the  horizontal  will  be  substantially  the  same  in  all
specimens,  and  so  every  measurement,  even  by  different  observers  at  different  times,
will  be  subject  to  the  same  amount  of  parallax  error.  But  with  engorgement  the  scutum
becomes  progressively  more  and  more  tilted  forwards.  Text-figure  3  shows  how  this  can
affect  longitudinal  measurements  of  the  scutum  and  its  parts,  but  since  there  is  no
lateral  tilting  with  engorgement,  ratios  between,  say,  the  length  and  the  width  of  the
scutum  may  be  materially  altered.

Hence  it  may  be  laid  down  that  where  ratios  between  transverse  and  longitudinal
measurements  of  the  scutum  or  its  parts  are  of  importance  in  differentiating  species,
comparisons  should  be  made  only  between  newly-hatched  specimens.
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