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Advertiser   of   just   a   hundred   years   ago.   In   the   issue   for   21st
December   1838   there   is   a   paragraph   which   states   'Mr.   Moore   records
a   flight   in   India   of   butterflies   which   extended   500   miles,   and   Mr.
Barrie   describes   one   in   Africa   which   occupied   an   area   of   2,000
miles'.   In   a   later   issue   of   the   same  newspaper   (4th   January   1839)   the
Editor   comments   that   stories   about   locusts   can   apparently   be
believed,   but   he   considers   stories   of   great   flights   of   butterflies   as
merely   'flights   of   fancy'   !

Several   records   and   discussions   of   butterfly   flights   in   Ceylon
appeared   about   the   middle   of   last   century,   but   interest   in   India
did   not   seem   to   be   aroused   tifl   about   the   end   of   the   century,
when   several   short   papers   and   notes   appeared   in   the   Journal   of   the
Bombay   Natural   History   Society   and   elsewhere.

Since   then   observers   of   strikingly   large   flights   have   occasionally
sent   in   their   records   for   publication,   but   no   one   has   made   any
continuous   study   of   the   subject   except   Mr.   J.   Evershed,   F.R.S.   who
was   for   many   years   Director   of   the   Observatory   at   Kodaikanal,   in
the   Pulni   Hills,   South   India   at   an   altitude   of   about   7,700   feet.
Mr.   Evershed   observed   directional   movements   of   butterflies   at
Kodaikanal   on   numerous   occasions   between   1907   and   191  4,   and
also   in   192  1.   In   1926   he   kindly   placed   the   whole   of   his   notes
at  mv  disposal   and  *a  full   report   on  them  has  already  been  published
(Williams   1927).   Summaries   of   his   observations   will   be   given
below.

Directional   flights   of   butterflies   are   also   known   to   occur   in
most   of   the   countries   bordering   on   India.   In   Ceylon   they   are
particularly   frequent   and   the   available   evidence   was   summarised
by   the   present   writer   in   1927.

In   Burma   and   Malaya   movements   seem   to   have   been   less
frequently   observed,   but   they   are   not   uncommon   In   Siam   and   the
East   Indies,   and   probably   only   need   a   close   watch   to   be   found
almost   everywhere.

For   the   area   to   the   North   of   India   no   information   is   forthcoming.

Information   at   present   available   in   India.

In   1030   (Williams   1030)   I   made   a   general   survey   of   the   problem
of   migfratlon   of   butterflies   throughout   the   world,   and   Included   In
it   notes   on   the   Indian   butterflies   that   had   been   known   to
migrate.   It   appeared   from   the   evidence   then   available   that   the
species   concerned   In   the   migrations   In   the   foothills   of   the   Himalayas
were   very   dift'erent   from   those   of   Central   and   South   India.   In
this   present   review   therefore   the   records   along   the   mountains   in
the   north   will   be   kept   distinct   from   those   of   the   rest   of   India.

In   order   to   summarise   as   briefly   as   possible   the   records   that
I   have   so   far   traced,   they   are   condensed   Into   three   tables.   Table   I
shows   the   records   for   North   India   and   the   Himalayas;   Table   II
Evershed's   records   for   Kodaikanal;   and   Table   III   shows   the   records
for   the   rest   of   the   country.   Finally   Table   IV   gives   a   list   of   all
the   species   which   have   been   recorded   as   migrating   anywhere   in
India   with   the   names   of   the   observers   of   their   movements.

All   the   flights   in   Tables   I-III   are   shown   in   diagrammatic   form
In   Fig.   I,
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Fig.  I. — Diagram  showing  the  date  and  direction  of  recorded  flights  in
different  parts  of  India  and  Ceylon,  and  also  the  recorded  flights  of  C.  boeticus
and  E.  core  in  India.

An   examination   of   Table   I   and   the   corresponding   portion   of
Fig-.   I   shows   that   the   flights   in   the   foothills   of   the   Himalayas   are
chiefly   in   two   seasons;   the   first   in   March,   April   and   May;   the
second   mid-August   to   early   November;   corresponding   more   or   less
to   the   Spring   and   Autumn.   The   flights   in   the   Spring   season   are
most   frequently   to   the   N.-W.   and   in   the   Autumn   to   the   South,
as   shown   in   Fig.   2.

N.

SPRING-.   AUTU?«^N
Fig.  2. — Diagram  showing  the  directions  of  the  recorded  flights  of  butterflies

in  the  Himalaya  region  of  India  separated  into  Spring  and  Autumn  seasons.
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The   species   concerned   in   these   flights   are   given   in   the   following
list.   An   I.   after   the   name   denotes   that   it   has   also   been   recorded
as   migrating-   in   other   parts   of   India,   and   a   C.   after   the
name   denotes   that   it   has   also   been   recorded   as   migrating   in
Cevlan.   "   t

r.WUAO'SWJE.
Papilio  agestoi'.
Papilio   poJytes.  C.
PapiJio  machaou.

PlERTD^.
Euchloe  JuciJla.
Pier  is  brassicae.
Delias  sanaca.
Glycestha  aurota.  I.C.
Appias  laJage.
CatopsiJia  crocaJe.  I.C.
Catopsilia   pyranthe.  I.C.
Terias  lihythea.
Teyias  Jaeta.
Terias  hecahe.  I.C.
CoJias  fieldi.

Danaid^.
Danans  tytia.
Daiiaus  geniitia.  I.C.
Daiuiits  cJirysippits.

Nympiialid.^.
Lethe  sidonis.
Paratliynia  opaJina.
Neptis  hylas.
Kallima  ina chits.
Precis  iphita.
Vanessa  cardui.
Vanessa  canace.
Aglais  cashmirensis.
Phalaiifa  phcdaulha.  I.C.

LvCAENIDiE.
N  yntaniclms  tele  can  us.
Everes  argiades.
Lycaenopsis  piispa.  C.
Ly  caen  apsis  h  uege  1  ii .
CosinoJyce  hoeiicus.  I.C.
Spin  da  sis  nipalicus .

HKSPEKIDiE.
Lobocia  bifasciatiis.

It   will   be   seen   that   of   the   thirty-three   species   recorded,   on1v   ten
have   been   seen   migrating   further   south   in   India   or   Ceylon.

The   most   regular   migrant   of   all   in   this   area   is   undoubtedly
L.   hoeticiis,   the   long-tailed   Blue   (Plate,   Fig.   E)   which   has
been   recorded   as   migrating   by   no   fewer   than   nine   different
observers   in   India,   and   by   Ormiston   in   Ceylon   (Williams   1927,
p.   24).   The   same   species   is   also   know   n   as   a   migrant   in   Europe
and   North   Africa   and   is   found   in   many   of   the   oceanic   Islands   of
the   Pacific,   The   records   in   the   Himalayas   are   all   to   the   North   or
N.-W.   in   February,   March   and   April.   At   Kodaikanal,   Evershed
observed   four   flights   in   January,   February   and   March,   but   all   to
the   south   or   south-east.      In   Ceylon   no   exact   dates   are   available.

Another   most   interesting   migrant   is   Picris   hnissicae,   the   Large
Cabbage   White   Butterfly   (Plate,   Fig.   F),   which   migrates   not
only   in   India,   but   also   on   a   large   scale   in   Europe   (see   Williams
T930,   pp.   1  1  2-2   t).   Lefroy   (1909)   says   that   in   India   this   butterfly
migrates   from   the   hills   in   the   cold   weather   and   early   hot   weather.
It   spends   this   period   in   the   submontane   districts   of   the   Himalayas,
breeding-   on   cultivated   Crucijers,   and   returns   to   the   hills   for   the
summer.   Fletcher   (1925)   says   that   it   first   appears   at   Pusa   about
the   first   week   in   February,   and   two   or   three   generations   are   passed
through   rapidly   before   the   end   of   April.   At   the   beginning   of   May
all   disappear,   and   do   not   reappear   till   the   following   February.   The
only   observed   case   of   actual   migration   is   that   of   Hingston   (1928)
referred   to   in   Table   I.
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Fig-  3- — Diagram  .showing  the  directions  and  months  of  all  flights  of
butterflies  recorded  at  Kodaikanal,   S.    India  by  Mr.   J.   Evershed,  f.r.s.

(Reproduced  from  ^   the  Trans.   Kuf.   Sac.   London  1927,   p.   8   by  kind
permission  of  the  Society.)
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Vanessa   cardui,   the   Painted   Lady   (Plate,   Fig.   C),   is   one   of
the   most   widespread   of   all   butterflies   and   is   a   regular   migrant
in   both   Europe   and   North   America.   It   occurs   throughout   India
and   Ceylon   and   has   been   found   far   out   at   sea   in   the   Indian   Ocean.
In   Ceylon,   Ormiston   (1924)   says   that   on   occasions   it   appears
suddenly   in   great   numbers   but   he   has   no   other   evidence   of
migration.   Aitken   (1897)   states   that   'At   different   times   of   the   year,
but   most   often   I   think   in   June,   large   numbers   of   this   species
appear   about   the   rocks   on   the   seashore   and   in   other   barren
situations   and   I   am   inclined   to   think   that   they   are   new   arrivals
from   some   other   country.   ...   A   certain   number   remain   per-

manently with  us  and  breed  on  a  common  species  of  BJumea.'
The   only   record   of   an   actual   flight   is   the   one   recorded   by   Evans   in
the   Shandur   Pass,   Chitral.      (See   Table   I.)

At   Kodaikanal   (Table   II   and   Fig.   3)   Mr.   Evershed   observed
numerous   migrations   between   1907   and   1914,   and   one   flight   in   192  1.
About   twenty-three   species   were   noted,   and   the   flight   seasons   fell
definitely   into   three   periods.   The   main   flights   were   towards   the
south   in   October   and   November   and   included   nearly   all   the   observed
species   (but   not   P.   hoeficus).   In   February   and   March   a   return
flight   to   the   north   occurred,   but   consisted   only   of   Cafopsilia   spp.
and   Appias   spp.   Then   after   a   blank   period   in   April   there   was
renewed   activity   in   May   and   June   in   the   same   two   genera,   with
some   Papilio   polytes,   but   the   direction   of   flight   w^as   less   definite.
Of   about   22   species   observed   by   Evershed   only   5   have   been   recorded
as   migrating   in   the   Himalayan   area  ;   but   all   but   two   species
(Precis   orithya   and   PeJopidas   mafhias)   are   known   migrants   in
Ceylon.

TABLE   It

Obeservations   made   by   J.   Evershed   at   Kodaikanal,   S.   India.
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Observations   made   by   J.   Evershed   at   Kodaikanal,   S,   India  —  [Contd.)

Date Species Direction

October  3-25

1910
1911

Jan.  4-28  and  Feb.  19
January  28-30
February  j2  and  19
March  12
March  19

1912
Mar.  23,  24,  25,  and  28.

May  19  (about)

May  20-29

July  31

September  11

September  21
September  15-29

October  6

October  9
October  13
October  16

October  30

October  31

November  3-4
November  5-6

November  10

November  14-22

P.   denioleus,   E.   ariadne,   A.
phalantha,  J .  orithyaj .  hierta,
J.   lemon i  as,   H.   bolina,   C.
pyranthe,  a  fe-^v  P.  hector  and
Parnara   niathias   (great
many)

No  records

Polyonimatus  boeticus
Appias  albina
Catopsilias
Appias  ^"p.
P.  boeticus  {m^ny)
Appias,  males  (several)
Catopsilias  (a  few)

Catopsilia    pyranthe    only,  in
numbers

Catopsilia   catllla   ...
Appias  and  a  few  Catopsilias
Catopsilia  catilla  (pale  form)  ;

on  28th  all  crocale

Large  Catopsilias  ...

C.  pyranthe  (several) ,  P.  hector
(only  one)

D.  limniace  (5  or  6)
I  //.  bolina  (several  each  day)  ...

;  H.  bolina  (large  numbers  of
1     both  sexes)
I  C.  pyranthe  (large  numbers)    . . .
I         Do   do.
I  C.  pyranthe  (snow-storm)
J  P.  demoleus  (larg;e  numbers),  A.
i  phalantha.  H.  missipus  (con-

siderable number  of  females,
a  few  males),  H.  bolina,  D.
plexippus   (1),   D.   limniace
(1),   J.   hierta   (a   few).   J.
leinonias  (1) ,  C.  florella  ?  (a
few )

P.  demoleus  (large  numbers) ,  C.
pyranthe   (snow-storm),   H.
bolina  (a  few)

C.  pyranthe,  P.  demoleus,  Atella
(great  many  of  all)

C.  pyranthe  (small  number)  ...
C   catilla   (considerable   num-

bers)
P.  demoleus  (a  few),  H.  bolina

(a  few) ,  Junonia  sp.  (several)
Hebomoias  (many),  Catopsilias

{catilla  chiefly)
P.  demoleus  and  Catopsilias  ...

South,  South  by  W.
S.S.-W  and  S.W.

South-East.
South-East  by  South.

!  West  and  N.-West.
North-East.
To  South-East.
North-East.
North.

North  by  East.
E.,   E.S.E.   and  S.-E.

N.  and  N.  by  E.

Mostly   E.   to   S.-B.,
also  some  North  to
North-East.

Various,  but  mostly
North  to  East.

South .
South  or  South  by  E.
Towards     S.-W.   to

S.-East.

South  and  S.S-W.
South  and  S.-W.
More  or  less  S .

S.  (more  or  less) ,

S.  (more  or  less).

S.  (more  or  less) .
North-East.

S.-W.  and  W. S.-W.

S.-W.  (more  or  less)

South.
South.
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Observations   made   b\-   J.   I'^vershed   at   Jvodaikaiial,   S.   India  —  [Coiitd.)

Date Species Direction

1913
March  2-9

May  18-31  and  June  1 .

Catopsilias  and  Appias  (a  few
only)

Catopsilia   crocale,    catilla   or
{lorella  (not  pymnthe)

North.

N.-E.   and  E.N.-E.
1914

November  11 Catopsilia  catilla  (considerable
rumbers),   also   E.   ariadne,
Junonias,  Atella  phalaniha  ... West  and  W.  by  S.

1915-20
1921

No  records

August  21 C   pyranilie   (n.any),   also   C.
crocale,  P.  devioleus  (many),
A.   phalaniha   (many),   i).
aglea   (a   few),   J.   hierta   (a
few) South.

The   October-November   season   at   Kodaikanal   corresponds   to   tbe
change   of   the   S.-W.   to   the   N.-E.   monsoon   and   is   tlie   period   of
maximum   rainfall.

Ill   the   remainder   of   India   (Table   III,   p.   449)   there   are   only
nineteen   recorded   flights,   of   which   at   least   12   refer   to   butterflies   of
the   family   Daimidae^   and   chiefly   to   Euploea   core,   llie   flights   of   this
species   seem  to   occur   fairly   regularly   in   the   Bombay  area   in   June  and
July   and   are   chiefly   towards   the   north.   It   has   never   been   recorded
in   the   Himalayan   area,   and   only   once   at   Kodaikanal,   but   it   regularly
joins   in   the   flights   in   Ceylon   in   November   and   December,   and
again   to   a   smaller   extent   in   March   and   April.

All   the   localities   at   which   butterfly   migrations   have   been   recorded
in   India   are   shown   in   Fig.   4   together   with   the   direction   of   flight.
They   are   well   scattered   over   the   country,   but   there   are   still   very
large   areas   from   which   no   information   is   available.

A   general   survey   of   the   evidence   available   for   India   thus   shows
that   we   have   about   eighty   records   of   unidirectional   flights   over
the   whole   country,   of   which   about   half   are   due   to   Mr.   Evershed
at   Kodaikanal.

These   records   include   52   species   (see   table   IV,   p.   450)   of   which
27   are   also   known   to   migrate   in   Ceylon.

When   it   is   realised   that   for   the   Cabbage   White   Butterfly,   Pieris
hrassicae,   we   liave   a   hundred   records   of   flights   for   England   alone,
and   another   hundred   for   the   Continent   of   Europe,   and   that   for   the
Painted   Lady   {Vanessa   cui'diii)   we   have   about   400   records   in
different   parts   of   its   range,   it   will   be   seen   that   the   problem   in
India   is   in   a   very   early   stage   of   investig-ation.
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Fig".  4. — Map  of  India  showing  localities  and  directions  of  the  recorded
flights  of  butterflies.
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TABLE   INDIAN    BUTTERFLIES   RECORDED   AS   MiCiRANTS.

Pai'ilioxid.e.

'"Fapilio  hcclvr  L.  : — Ivxershed.
"Papilio  ai  i.slolocliia'  I'nhv.  : — Wall.
PapHiu  agcstor  (iray: — Peilt'.

*PapiIio  polylcs  Linn.  : — Pi.-ilc
^Tapilii)   douolcus    Linn.  : — Wall,  I'Aer.sht(,l.
Tapilio   iiiacliaoji   Linn.  : — IV'ilc.

PjERIDiE.
Eiichloc  hicilla   BuiIli-  : — I"A  an.>.
Picris  biassicLC  Linn.: — ^Hingstun,   LcfiX)}-,   l^'lclchLr  (Plate,  fig.  ¥).
Delias  sanaca  Moore  : — Peile.

"GlycesUia  aiivota  Fab.  {mescniUia  Cr.)  : — Dudgeon,  Wall.
Appias  lalage  Dbdy.  : — Roberts.

^.Ippiax   albina   Bdv.  : — Evershed.
"^Catopsilia   crocale  Cr.  : — Dudgeon,   Ollenbach,   Evershed  (Plate,   lig.  B).
"Calopsilia  pu}}io)ia  I.   catilla  Cr.  : — Excrshed.
''•'Catopsilia  pvrcuithe  Linn.  : — Dudgeon,  Olh^nbaeh,  Nurse,  Evershed.  (Plate,

fig.  D).
■'Catopsilia  fiorella  I^abr.  : — -Evershed.

Terias   Ubythea  Fab.  : — Peile.
Tcn'as  hcta  Bdv.  : — Peile,

"^Terias   liecabc   Linn.  : — Peile,  Wall.
(\)lias  fiehli   Men.  :  —  Hing^ton,    BrouglUon,   Peile   (Pkite,   lig.  A).
Colotis  (iDiala   l^'abr.  : — Wall.
Hcboniuia  ghtHcippc   Linn.: — Evershed.

Danaid.e.
'•/)«(u//(.s   aglca   Cram.  : — I-^ver.-hed.  ;       .  :

Daiiaiis   lytic!   Ciray.  : — Peile.
"^■Daiiaits   liiiiiiiacc   Cram.  :• — I'AerNhed.
'^Dcniaiis  Juouata  scpleiilrioiiis  But.  : — Punnetl,   I'Aershed  (Plate,  fig.  G).
DiiJiaus  i^emilia  Cram.  : — Dudgeon,   Peile,  Wall,   l^Aershed.    (Plate,  fig.  H).
Daiiaiis  cliyysippus  Linn.  : — Hingston.

■■-iiz(/)/cr(/  core  Cram.  : — Aitken,  Prall,  Wall,  TuUoch,  Ghose,  Everslied-.
(Plate,   fig.  I).

Nympiialid.e.

SATYRINiE,

Letlie   sidunis  vaivarta   Doherly  :— Peile.

NYMPHALINzE.

Parathyuia   opulina   Koll.  : — Peile.
Neptis  hylas  Linn.  : — Peile.

'■■Hypolimnas  misippus  Linn.  :— Wall.  Evershed.
^Hypoliumas   boUjia   Linn.  : — Evershed.
Kalliina   iiiaclius    Bdv.  : — Ollenbach.

'■•Pi-ecis  hierta   Vnhr.  : — Wall,  Evershed.
Precis    orithya     Linn.   :  —  Evershed.   :

^Precis   levionias   Linn.  : — Evershed.
'■'Precis   iphila   Cram.  : — Peile.
'^Vatiessa  cavdui  Linn.  : — Evans.     (Plate,  fig.  C).

Vanessa   canace  Johann.  : — Peile.
Aglais  cashiuireiisis  Kollar.  : — Hingston.

^'Phalauta   pJialaiillia   Drury.  : — Peile,  Evershed.
^Ergolis    ariadne    Moore.  : — Evershed.

Also  recorded  as  migrating  in  Ceylon.
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Lycaenid^.
Syntaruchus  telecanus  pliuius  Fabr.  : — Peile.
Everes  argiades  Ever.  : — Peile.
Lyccenopsis  huegelii   Moore.  : — Peile.

^^Lycccnopxis  puspa  Hors.  : — Peile.
■'^-Cosuiolyce    bceticus    Linn.  : — Lang,    McKinnon,    Hingstun,    Peile,  Evans,

dc  Rhe-Philipe,    Broughton,   Ollenbach,    Everbhed.    (Plate,   fig.  E).
Spindasis  nipaJiciis  Moore.  : — Peile.

HESPER1D.E.
Lohocla  bifasciatus  casyapa   Moore.  : — Ollenbach.
Pelopidas  viathias  Fabr.  : — Evershed.

Observations   Required.

What   is   needed   at   the   moment   is   a   very   great   increase   in   the
number   of   observers   who   will   watch   out   carefully   for   any   directional
llig-hts   of   butterflies,   whether   in   large   or   small   numbers  ;   and   who
will   send   in   their   observations   and   specimens   to   the   writer   of   this
article   or   to   the   Curator   of   the   Bombay   Natural   History   Society.

The   information   required   is   first   of   all   the   locality,   date   and
direction   of   flight,   and   secondly   a   number   of   specimens   of   the
insects   concerned,   taken   actually   from   the   flight.   Such   specimens
add   very   greatly   to   the   value   of   the   record,   as   from   them   identi-

fications of  species  and  variety  can  be  obtained  and  dissections
made   to   see   the   state   of   development   of   the   eggs   or   ovaries.   One
or   two   specimens   are   much   better   than   none;   and,   if   opportunity
occurs   to   catch   them,   up   to   fifty   is   not   too   many.   The   condition
of   the   specimens   is   not   of   major   importance,   and   for   our   immediate
purpose   a   single   broken   specimen,   or   even   a   wing,   enclosed   in   a
letter   is   better   than   a   perfect   one   which   has   escaped.

The   best   way   to   kill   such   specimens   is   to   give   the   insect   a
sharp   pinch   at   that   part   of   the   body   A\here   the   wings   and   legs
join   it   (technically   the   thorax).   The   wings   can   then   be   folded   back
and   the   butterfly   placed   in   a   small   paper   envelope,   or   betw^een   two
sheets   of   paper   in   a   flat   cigarette   tin.

If   it   is   not   possible   to   obtain   specimens,  —  if   for   example   the
flight   is   seen   from   a   railway   train  —  ,   then   as   full   as   possible   a
description   of   the   butterfly   should   be   sent,   giving   approximate   size
and   colour,   whether   with   or   without   tails   on   the   wings,   etc.
Records   without   specimens   are   always   of   interest,   as   are   records
of   flights   seen   in   the   past   if   locality   or   date   can   be   fairly   well
recollected.

Ovef   and   above   the   records   of   place,   direction   and   date,   the
observer   may   send   in   almost   any   other   details   that   occur   to   him.
It   is   not   desirable   to   have   information   too   stereotyped   and   confined
to   certain   channels,   but   it   is   always   interesting   to   know   such   facts
as   the   direction   of   the   wind;   the   height   of   the   insects   above   the
ground;   the   approximate   speed   of   flight;   the   time   of   the   day;   the
weather   conditions   preceding   and   during   the   flight  ;   how   long   the
flight   lasts   and   how   many   insects   are   estimated   to   be   passing
(e.g.   dozens,   hundreds,   thousands,   millions).     Special   w^atch   should

"  Also   recorded   as   migrating  in  Ceylon.
7



452      JOURNAL,   BOMBAY   NATURAL   IIIST.   SOCIETY,     Vol.   XL

also   be   made   to   see   if   more   than   one   species   is   present   and,   if
this   is   so,   specimens   of   all   species   should   be   captured,   if   possible,
with   an   estimate   of   their   relative   abundance.

Flights   occur   also   in   other   groups   of   insects   as   well   as   butterflies.
Fraser   in   1916   described   a   large   flight   of   Hawk   moths   (Sphingidae)   \
and   the   serious   pest   Agotis   ypsUoii   has   already   been   mentioned   as
a   migrant.   The   latter   species   is   more   fully   discussed   in   my   previous
review   (Williams   1930   b).

Dragonflies   are   also   known   to   migrate   in   large   numbers   in   many
parts   of   the   world   but   I   have   no   record   at   present   of   any   migration
in   India   except   the   record   by   Evershed   in   October   1908   (Table   II).

Since   the   above   was   written   I   have   found   another   old   record   of
butterfly   migration   in   India.   E.   L.   Arnold   (1893)   describes   a   flight
of   butterflies   passing   'on   a   soft   N.-E.   breeze'   in   the   Anamalai
Hifls,   south   of   Palgat,   Madras.   The   flight   was   apparently   about
mid-November   but   the   year   is   not   stated.   The   butterflies   concerned
were   said   to   include   Fapilio   erithoniiis,   Papilio   panimou   (a   male
from   Pitpilio   poJytes)   and   many   Pieridae.
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APPENDIX

SOME   UNPUBLISHED    RECORDS   OF   BUTTERFLY   MIGRATION
IN  INDIA.

(1)   Danain   butterflies   in   East   Mysore.
Dr.   W.   B.   Rowntree   writes   to   me   that   large   migrations   of

butterflies   occur   regularly   in   the   district   of   Champion   Reef,   Kolar
Gold   Fields,   East   Mysore,   all   flying   to   the   West.   Writing   on   the
9th   September   1936   he   says   that   the   flights   are   expected   'in   about
two   months   time'.   He   also   adds   that   he   is   told   that   they   cross
the   Western   Ghats   and   may   be   seen   in   clouds   flying   out   to   sea.

The   species   w   ere   said   to   resemble   illustrations   of   Dana   us
septentrio7iis   and   D.   genutia^   but   no   specimens   were   sent   from   an
actual   flight.

(2)   Danain   butterflies   at   Kollar,   South   India.
Mr.   L.   M.   Parlett   informs   me   that   in   1920   about   June   he   saw

a   large   flight   of   Danain   butterflies   at   Kollar   in   the   Nilgiri   Hills,
South   India,   flying   to   the   south-east.   The   flight   appeared   to   consist
almost   entirely   of   Eiiploea   core   and   Euploea   cor   eta,   and   was   so
thick   that   the   sky   looked   as   if   full   of   drifting   brown   leaves.

KoUar   is   said   to   be   about   1,200   feet   altitude   at   the   foot   of   the
Nilgiri   Hills   and   about   4   miles   from   Mettupalayam.

(3)   Euploea   asela   at   Bombay.
Miss   A.   Ghose   informs   me   that   on   13th   June   1937   a   great   swarm

of   butterflies   passed   over   'Black   Bay'   Reclamation,   Bombay,   flying
towards   the   north.   The   flight   lasted   from   10   a.  in.   to   noon   and
the   number   of   insects   was   estimated   at   30,000.   Their   speed   was
about   4   miles   per   hour   and   they   flew   at   a   height   of   from   4-60
feet   above   the   ground.   The   wind   was   from   the   wS.W\   (Monsoon)
and   the   sky   fairly   clear   with   bright   sunshine.

Miss   Ghose   sent   me   two   specimens,   both   of   which   were   Euploea
asela.

(4)   Various   butterflies   at   Mussoorie   in   September   1916.
Lt.-Col.   H.   D.   Peile   kindly   sends   me   the   following   information.
On   the   2oth   September   191  6   at   Mussoorie  —  United   Provinces,

India,   on   the   southern   slopes   of   the   Himalayas   at   a   height   of
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about   7,000   feet.     Misty,   with   sunny   intervals   during   which   the  '
following   species   were   seen   migrating   from   north   to   south   against
the  wind.

Danaid^.

Da)uius   geiiutia,   common.

Nymphali^vE.

Precis   iphita,   very   common.
Neptis   hylas   astola,   wet   season   form.   Eight   taken   evidently

recently   emerged,   all   the   usual   rather   small   size.

Satyrin^.

Lethe   vaivciyta,   several.
^Callerehia   sccijida,   female   captured,   other   worn   ones   seen.
"^CaUerehia   hyagriva,   very   worn   female.

Papilionid^e.

Pcipilio   poJyteSj   seen.

PlERID^.

Tevias   laeta^   several.
Terias   libytliea,   several.
Terias  hecahCy

Lycaenid^.

C  eieastrina  pus  pa,  two  females  taken.
Syiitayucus   pJi)iius,   female.
Everes   'argiades'   females.   (May   have   included   E.   dipora   and

E.   dipo  rides).
On   2  1   St   September   at   same   spot.   Sunny   with   occasionally   mist.

Migration   as   yesterday   including   the   following.

Danaid^.

DiUHius   iyfia,   one   seen   near   thistles.
Dcuutus   genutia,   two.

Nymphalid^.

Argynnis   liyperhuis  ,   female.
Neptis   list   old,   nine   of   wet   season   form.
Precis   ipliita,   very   common.

Satyrin^.

J.etlie   vaivarta,   three.
"^'Caller  eh  id  scanda,  two.

PlERID^.

Terias   hecahe,   several.
Terias   libythea,   three.
Terias   laeta,   thirteen.
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Papilionid^.

Papilio   polytes,    9   form   cyrus   i.      9   form   polytes   i.
Pdpilio   viachaou,   several.

Lycaenid^.

Celestmia   puspa,   two   females.
Heavy   rain   followed   on   24th,   25th   and   26th   September.
On   October   the   6th   and   7th,   1916,   at   Fox's   Hill,   about   3   miles

west   of   the   previous   locality,   the   stream   of   migration   from   north
to   south   was   continuing-   and   included   the   following   species.

Danaid^.

Danaiis   tytia,   one   seen.
Dancius   gemiiia^   taken.

Nymphalin.^.

Phalanta   phalantha,   two.
Neptis   astola,   wet   season   form   very   common,   several   passing-

every   few   seconds.
KalUnia   inachus,   one   of   the   dry   season   form.
Vanessa   canace,   very   common.

Satyrin^.

'^AuJocera   saraswata,

Libythein^.

Lihythea   niyrrha^

PlERII)^.

Terias   lihythea,   both   wet   and   dry   season   form.
Terias   laeta,   abundant.
Terias   hecabe,   common,   many   small.

On   October   9th   the   mig-ration   continued   as   before   including
Neptis   hylas   astola   and   Terias   spp.

With   regard   to   the   species   marked   with   an   asterisk,   Lt.-Col.
Peile   states   that   these   Satyrids   have   probably   merely   got   mingled
locally   with   the   crowd   of   migrants.

(5)   Precis   iphita   Naini   Tal,   U.P.   in   1908.
Lt.-Col.   H.   D.   Peile   informs   me   that   at   Naini   Tal,   in   mid-

October   1908   Precis   iphita   was   very   common   migrating   from   north
to   south   over   the   crest   of   the   mountain   at   about   8,000   feet.

(6)   POLYOMMATUS   BOETICUS   AT   MuSSOORIE   IN   ApRIL   I913.
Lt.-Col.   H.   D.   Peile   informs   me   that   large   numbers   of   P.

hoeticiis   were   passing   from   south-east   to   north-west   at   Mussoorie,
on   30th   April   191  3   on   the   ridge   about   5,500   to   6,000   feet   above
$ea  level,
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(7)   Various   butterflies   at   Mussoorie,   in   May   1916.
Lt.-Col.   H.   D.   Peile   kindly   gives   me   the   following   notes:   —
Mussoorie,   North-West   Himalayas,   3rd   May   1916.
In   Pumping   Station   Nullah,   above   the   Pumping   Station   i.e.

above   5,000   feet.   Sunny   day.   Stream   of   butterflies   passing   down
the   nullah,   i.e.   towards   the   north-west.   The   following   species   were
noted.

Lycaenid^.

ArhopaJas   (A.   dodonsea,   A.   rama   and   A.   ganesa)   in   worn
condition.   Celasirina   (Cyaniris)   hiiegelH,   both   sexes   common
though   males   more   so   than   females.

Nymphalid^.

Parailiynia   opaJhia,   both   sexes   very   common.
Neptis   liylas   astola,   sporting   with   the   above.   Wet   season   form

common  ;   the   dry   season   form   with   yellow   underside   less   so.
Argyunis   hithouia   issaea,   one   unexpectedly   taken   as   it   flew

down  the   nullah.

Papilionid^.

Papilia   gestor   ssp.   govindra^   two   seen.   •

Pierid^.

Delias   sariaca   (one   captured).
Lt.-Col.   Peile   adds   'I   was   catching   specimens   so   often   and

others   going   past   so   numerously   that   I   could   not   even   pin   them
in   a   box,   but   had   to   drop   them  on   a   rock.'

(8)   Spindasis   nipalicus   (Lycaenidae)   at   Mussoorie   in   May   1913.
Lt.-Col.     H.     D.     Peile     informs     me     that     Spindasis   nipalicus

(   =   aaffya)   was   very   numerous   at   the   Pumping   Station   nullah   at   an
altitude   of   5,500   feet,   at   Mussoorie,   N.-W.   Himalayas,   in   May
1913.   On   24th   May,   a   clear   sunny   day,   over   30   were   captured
by   three   collectors   and   many   more   seen   ;   on   25th   May   25   captured
by   Lt.-Col.   Peile   alone.   These   were   among   a   stream   of   butterflies
moving   down   the   nullah   and   presumably   migrating.   They   were
usually   not   plentiful   in   this   district   and   Seitz   says   'I   do   not   recall
any   excursion   on   which   I   have   obtained   more   than   one   specimen'.

,   (9)   Delias   sanaca   (Pieridae)   and   other   species   at   Mussoorie
IN  May  1916.

Lt.-Col.   H.   D.   Peile   informs   me   that   there   was   a   definite
movement   of   various   species   of   butterflies   at   Mussoorie   at   the   end
of   May   1916,   at   the   Pumping   Station   nullah.

On   the   23rd   May.   Hot   sunny   day.   'A   wonderful   stream   of
butterflies   from   about   9-45   a.m.   (or   earlier),   slackening   about
11-30   a.m.'

24th   May.   Bright   hot   day.   Less   variety   about   than   yesterday.
29th   May.   Same   locality,   violent   wind   and   dust   storms   all   night.
Wind   and   some   cloud   and   rain   threatening   today.     Fair   number
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