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Fig.   2.   Papilio   machaon   from   Arabia.   Top   row,   ssp.   rathjensi   from   Yemen;   bottom
left,   ssp.   syriacus  from  the  oasis  at   Hofuf  in  eastern  Saudi  Arabia;   bottom  right,   ssp.
muetingi   from  Oman  (slightly  smaller  than  natural   size).

R.   Ent.   Soc.   Lond.   115:   239-259)   illustrates   this   well   in   the   African   Papilio   dardanus
Brown.   However,   given  the   fact   that   literally   thousands   of   P.   machaon  from  all   over
its  range  have  been  dissected,  none  of  which  show  the  degree  of  reduction  in  harpe
found   in   saharae,   one   feels   safe   in   assuming   a   close   relationship   between   rathjensi
and  saharae.

That   this   should   be   so   is   most   interesting   since   the   other   Arabian   populations   of
machaon   are   not   related   to   saharae.   That   of   the   Hofuf   oasis   (ssp.   arahensis   Eller
(nomen   nudum))   is   probably   best   referred   to   ssp.   syriacus   Verity,   though   there   are
small  differences  in  detail  (form  of  tail,   form  of  median  band  on  the  forewings).  That
of   northeastern   Oman   is   clearly   ssp.   muetingi   Seyer   (=iranus   Eller   (nomen   nudum)).
Both  of  these  populations  have  the  normal  long  harpe  structure;  a  specimen  from  Hofuf
is  shown  in  Fig.  1.

These   findings   invalidate   the   otherwise   attractive   suggestion   made   by   Wiltshire
(1945,  Proc.  R.  Ent.  Soc.  Lond.  20:  6-25)  that  machaon  invaded  the  high  mountains  of
Yemen   along   the   Red   Sea   coast   and   subsequently   moved   northeast   to   Hofuf.   They
certainly   invaded   independently.   P.   machaon   syriacus   still   exists   in   the   Jordanian
deserts.   Probably   scattered   populations   of   machaon   survived   in   Central   Arabia   until
recently,  hut  the  gradual  desiccation  processes  of  the  past  5000  years  forced  it  to  adapt
to  oasis  conditions,  hence  its  current  isolation  in  the  huge  oasis  complex  around  Hofuf.
Although  Oman  has  more  rain  and  more  dependable  rainfall  than  eastern  Saudi  Arabia,
the  Omani  population  has  also  largely  adapted  to  oasis  conditions.  Despite  the  distance,
P.   machaon  syriacus   could   be   a   recent   immigrant   rather   than  a   relict.   However,   cir-

cumstantial evidence  supports  the  relict  theory.  First,  there  are  relict  populations  of
other   Palaearctic   species   in   the   area   which   are   decidedly   non-migratory,   the   most



Volume   34.   Number   4 367

FlG.   3       Distribution   of   Papilio   machaon   in   Arabia.   Populations   of   machaon   most
closely  related  to  ssp.  syriacus  extend  to  Bagdad  in  Iraq  just  north  of  the  map.

important   in   the   Rhopaloeera   being   Melitaea   persea   sargon   Hemming.   Second,   ssp.
iranus  would  have  been  much  more  likely   to   colonize   than  syriacus   (Fig.   3).

Zoogeographically   we   are   faced   with   an   interesting   situation.   Arabia,   which   is   cur-
rently populated  by  a  mixture  of  Palaearctic  migrant  species,  eremic  species  and  trop-

ical species,  contains  three  well  established  and  totally  isolated  populations  pertaining
to   three   different   subspecies   of   the   typically   Palaearctic,   non-migratory   Papilio   ma-

chaon. Ssp.  rathjensi  probably  invaded  Yemen  during  an  interglacial  period;  ssp.  syr-
iacus probably  was  widely  distributed  in  central  parts  of  Arabia  during  the  postglacial

pluvial  optimum  and  is  thus  a  recent  isolate.  It  is  in  the  process  of  subspeciation  and
has   been   forced   to   adapt   to   an   oasis   environment.   The   Omani   populations   of   ssp.
muetingi  are  isolated  from  the  Iranian  by  water  but  it  is  doubtful  whether  the  distances
are   sufficient   to   ensure   that   gene   flow   between   Omani   and   Iranian   populations   has
been  totally  cut  off.

Torben   B.   Laksen,   23   Jackson's   Lane,   London   N.6.   England.
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FIELD   OBSERVATIONS   OF   LARVAL   BEHAVIOR   OF   DATANA   INTEGERRIMA
(NOTODONTIDAE)   IN   ILLINOIS

Black   walnut,   Juglans   nigra   L.,   is   an   important   nut,   ornamental,   and  timber   species
in   the   eastern   United   States.   Tree   farmers,   homeowners,   nut   growers,   and   foresters
plant  many  acres  of  this  tree  each  year.  The  role  of  insects  in  tree  development  is  of
concern  to  the  owners.   The  walnut  caterpillar,   Datana  integerrima  G.  &  R.,   is   a  major
defoliator   of   black   walnut   and  other   species   of   the   Juglandaceae.   This   study   was   ini-

tiated in  1975  to  better  understand  the  relationship  of  the  walnut  caterpillar  and  other
insects  to  the  establishment  and  development  of  trees  in  such  plantings.

Datana   integerrima   was   described   by   Grote   &   Robinson   in   1866   (Proc.   Entomol.
Soc.   Philadelphia   6:   12-13).   Their   larval   description   was   limited   to   the   fifth   stage.
Packard   (1895,   Mem.   Nat.   Acad.   Sci.   USA   7:   105,   120-122)   described   and   illustrated
the  five  larval   stages.   Life  history  studies  were  made  by  Baerg  (1928,   Ark.   Agric.   Exp.
Sta.  Bull.   224:  9-16),  Haseman  (1940,  Mo.  Agric.  Exp.  Sta.  Bull.   418,  15  p.),   and  Hixson
(1941,   Okl.   Agric.   Exp.   Sta.   Bull.   B-246,   29   p.).   Limited   bionomic   and   behavioral   data
are  available  in  these  studies.   The  insect  is   reported  to  feed  on  apple  (Grote  &  Rob-

inson, op.  cit.),  willow,  honey  locust,  thorn,  beech,  apple,  and  oak  (Packard,  op.  cit.;
Forbes,   1911,   111.   Agric.   Exp.   Sta.   Bull.   151:   470-472;   Houser,   1918,   Ohio   Agric.   Exp.
Sta.   Bull.   332:   226-229),   and  azalea   (Cochran,   1976,   U.S.   Dept.   Agric.   Coop.   Plant   Pest
Rep.  1(40):  675).

Information  presented  here  is  based  on  field  observations  of  colonies  of  walnut  cat-
erpillar larvae  in  central  and  southern  Illinois.  Egg  masses  and  larval  colonies  found

on  the  foliage  of   large  black  walnut,   pecan  (Carya  illioensis   (Wangenh.)   K.   Koch),   the
hickories   (Carya   spp.),   and   English   walnut   (Juglans   regia   L.),   were   clipped   off   with
pruners  and  transferred  onto  twigs  or  leaflets  of  smaller  trees  of  the  same  species.  The
twigs  and  leaflets  were  tied  or  clipped  to  the  foliage  of   the  smaller  trees  to  prevent
dislodgment.   Placement   of   the   egg   masses   and   colonies   on   smaller   trees   facilitated
close   observation   of   larval   behavior,   collecting   predators   and   parasites,   and   recovery
of  mature  larvae.  Other  than  the  initial  transfer,  the  study  was  conducted  under  natural
conditions.   Movements   and   behavioral   reactions   of   some   colonies   that   defoliated   the
trees  were  recorded.   Approximately   75  colonies  were  used  (ca.   46,500  larvae),   but   be-

havioral characteristics  were  not  quantified.  Most  observations  were  made  during  day-
light hours.  However,  some  colonies  and  egg  masses  were  collected  at  night  and  placed

in  plastic  bags  to  be  relocated  the  next  day.
Egg  masses  are  always  found  on  the  lower  leaflet  surface.  The  larvae  are  gregarious

and,   upon  eclosion,   first   stage  larvae  spin  silk   over  the  egg  mass  then  move  to  the
upper   leaflet   surface  while   depositing  a   silken  trail   during  their   movements.   As   other
larvae  emerge  they  crawl   over   and  follow  the  trails   spun  by  earlier   emerging  larvae,
while   spinning   their   own   silken   trails.   The   larvae   devour   the   surface   tissues,   giving
the  leaflet   a  skeletonized  appearance  (Fig.   1).   After  feeding  on  the  upper  surface  the
larvae  expand  their  feeding  activities  to  nearby  leaflets,  and  then  feed  on  either  surface.

Second  stage  larvae  feed  from  the  edge  of  the  leaflet  and  devour  the  entire  leaflet
except  the  larger  veins,  later  they  leave  only  the  main  vein.  Third  stage  larvae  initially
leave  the  main  vein,  but  later  devour  it  leaving  only  a  petiolar  stub  as  do  the  fourth
and  fifth  stages.

Most  movements  of   the  larvae  on  the  leaflets,   rachides,   branches,   and  stems  occur
as  a   colony.   During  these  movements   the  larvae  spin  large  quantities   of   silk   on  the
branches,   twigs   and  leaf   rachides.   After   initially   feeding,   individual   larva  wander   short
distances  over  the  leaf  rachis  and  adjacent  foliage  depositing  silk  as  they  wander,  but
wandering  larvae  usually  return  to  the  main  colony  after  a  brief  period  of  time,  main-

taining the  contiguity  of  the  colony.  A  rachis,  twig,  or  small  branch  may  be  completely
covered  by  silken  trails   as   a   result   of   this   wandering.   Larvae  may  use  silk   deposited
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