
BIOLOGY   OF   HIPPOSIDEROS   LANKADIVA

Breeding   cycle:
Because  of  the  migratory  habit  of  the  species

and  the  population  fluctuation,   it   was  not   pos-
sible to  make  a  monthly  collection  of  adequate

number  of  specimens  from  any  colony  through-
out the  year.  However,  the  overall  observa-

tions on  several  colonies  and  a  number  of  col-
lections made  at  Nislneer  and  Muroor  have

enabled   us   to   construct   an   approximate   pic-
ture of  the  breeding  cycle  of  the  species.

At   Nislneer,   38   out   of   53   adult   females   col-
lected during  February,  March  and  April  were

in   various   stages   of   pregnancy   (Table   2).   The
embryos  weighed  between  0.02  to  8.0  gm.  The
smallest   embroys   were   seen   in   February   and
the   largest   in   April.   Three   specimens   carrying
suckling   babies   and   one   lactating   female   were
collected   in   May   and   June   respectively.   Juve-

nile specimens  were  seen  between  June  and
December.   It   was   not   possible   to   differentiate
the   juveniles   from   adults   after   December.

In   all   149  adult   females   were  collected  from
Gersoppa,   Muroor   and   Kamalashile,   of   which
16   were   pregnant,   91   were   carrying   suckling
babies   and   11   were   lactating   (Table   3).   The
March  sample  had  the  smallest  embryos  weigh-

ing an  average  of   0.75  gm,  while   the  May
sample   had   the   largest   weighing   an   average
of   11.4   gm.   Neonates   were   seen   between   the
last   week   of   May   and   middle   of   June.   A   few
free  flying  juveniles  were  first   seen  in  the  first
week   of   June.   The   pregnancy   was   invariably
in   the   left   uterus   with   the   exception   of   two
individuals.

The   adult   females   including   the   pregnants
weighed   an   average   of   38.5   gm   (31.8   to   45.8
gm).   The   adult   males   weighed   an   average   of
44.0   gm   (30.0   to   61.0   gm).

Associated   species:
//.   lankadiva   was   observed   to   share   the

habitat  with  seven  other  species  of  bats  name-
ly,  Rousettus   leschenaulti,   Eonycteris   spelaea,

H.   s  peon's,   Rhinolophus   rouxi,   R.   lepidus,
Miniopterus   schreibersi   and   Megaderma   lyra
(Table   1).   In   the   mixed   colonies   H.   lankadiva
either   occupied   a   separate   area   of   the   habitat
or   mixed   freely   with   the   associated   species,
particularly   with   R.   leschenaulti   and   H.
speoris.

Population   fluctuation   and   Social   habits:
During   the   first   collection   at   Thigadi   on   19

October   1969,   the   colony   had   about   3000
individuals   of   adults   and   juveniles.   In   Feb-

ruary, 1971  the  habitat  was  free  from  this
species.   In   June   1971   the   colony   was   in   full
strength   with   more   than   3000   individuals   con-

sisting of  juveniles  and  lactating  females  carry-
ing neonates.   The  small   colonies  located  at

Sampagaon   and   Bailhongal   appeared   only
during   the   rainy   season   from   June   to   August,
and   consisted   of   adults.   Ten   specimens   col-

lected from  Yellapur  on  28  June  1970  were
all   males.   Subsequently   only   one  bat   was  seen
on  27  March  1971  and  none  on  17  June  1971.

The   Muroor   cave,   when   first   visited   on   29
March   1972,   did   not   have   any   H.   lankadiva.
During   the   second   visit   on   31   May   1972   a
colony   of   about   200   females   and   100   males
was   seen.   Most   of   the   females   were   carrying
babies.   The   adult   males   occupied   a   separate
part   of   the   cave   away   from   females.   In   the
evening  the  bats  started  emerging  at  19.15  hrs.
While   Rousettus   leschenaulti   was   the   first   to
emerge   from   the   cave,   H.   lankadiva   was   the
last  to  emerge.  When  the  empty  cave  was  sur-

veyed at  20.15  hrs,  three  adults  and  a  group
of   86   neonates   were   seen.   The   neonates   were
deposited   individually   on   the   side   wall   with
10   to   20   cm   spacing   between   each   other.   All
neonates   were   with   sealed   eyelids.   Majority   of
them   had   greyish   brown   fur   and   rest   were
naked.   Of  the  64  neonates  35  were  males  and
29   were   females   giving   an   approximate   55:45
male-female   percentage.
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BIOLOGY   OF   HIPPOSIDEROS   LANKADIVA

The   Nislneer   colony,   where   two   years   study
was   done,   had   approximately   500   individuals
on   22   April,   1972.   On   17   May,   1972   the
colony   was   depleted   to   about   250   individuals.
Three   females   with   neonates   and   15   males
were   collected.   On   the   same   night   the   cave
was  examined  at  20.30  hrs.  Six  naked  neonates
with   sealed   eyelids   were   clinging   to   the   wall
with  a  spacing  of  about  30  cm.

Homing :
Eleven   bats   trapped   at   Gersoppa   on   15

March   1971   were   marked   by   clipping   a   small
triangular  piece  from  the  right  or  left  ear.  They
were  released  at  8  and  13  miles  from  Gersoppa
at   21   hrs.   On  19   March  one  of   the  specimen,
marked  and  released  at   a   distance  of   8   miles,
was   recovered.   Again   on   2   June   two   speci-

mens released  at  the  same  place  were  recover-
ed.

Discussion

Eleven   colonies   of   H.   lankadiva   were   re-
corded during  the  present  study.  The  largest

colony   at   Thigadi   had   about   3000   individuals.
The   species   is   as   common   as   H.   speoris   and
H.   bicolor,   the   other   two   common   species   of
Hipposideros   found   in   the   area.   Apparently,
the   species   is   not   so   rare   as   presumed   by
Brosset   (1962).   Periodic   and   year   round   ob-

servations made  on  some  of  the  colonies  have
revealed   that   the   species   does   not   stay   per-

manently at  one  place.  Maximum  concentra-
tion takes  place  during  the  breeding  season

and   the   males   have   a   tendency   to   segregate

during   the   late   pregnancy   and   parturition
period.   Contrary   to   the   observation   recorded
by   Brosset   (1962),   hibernating   colonies   were
not  observed  during  the  study.

The   species   apparently   follows   the   repro-
ductive pattern  of  the  majority  of  Microchir-

optera   (Wimsatt   and   Trapido   1952)   with   a
mono-estrous   restricted   breeding   season.
Grossly   visible   embryos   were   first   observed
in   the   month   of   February   and   the   neonates
during   the   later   half   of   May   and   earlier   half
of   June.   This   suggests   a   gestation   period   of
about   5   months.   Each   female   produces   only
one  young  at  each  pregnancy  which  is  generally
conceived   in   the   left   uterus.   While   foraging,
the   females   leave   behind   the   neonates   in   the
habitat   and   pick   them   up   when   they   return.
This   is   consistent   with   the   observations   made
on   some   other   species   of   bats   (Bhat   et   cd.
1973).

The   segregation   and   migration   of   bats   do
not   permit   the   determination   of   exact   sex
ratio   (Gopalakrishna   and   Madhavan   1970).
During   the   present   study   an   approximate
estimation   was   done   on   the   suckling   neonates
and   the   male-female   percentage   of   55   to   45
was   recorded.   This   aproximates   with   the
estimation   of   sex   ratio   by   Abdulali   (1949).
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A   LIST   OF   TAXA   OF   INDIAN   FERNS   NOT   INCLUDED
IN   BEDDOME'S   HANDBOOK   TO   THE   FERNS   OF   BRITISH
INDIA   AND   A   SUPPLEMENT   TO   THE   HANDBOOK   TO

THE   FERNS   OF   BRITISH   INDIA1

N.   C.   Nair2   and   R.   D.   Dixit3

A  list  of  additional  fern  taxa  reported  from  India  after  the  publication  of  Beddome's
Handbook  to  the  Ferns  of  British  India  (1883)  and  its  supplement  (1892)  is  provid-

ed with  the  authority  of  such  reports  and  distribution  in  India.

It   is   nearing   one   hundred   years   since   Bed-
dome,   who   belonged   to   the   forest   service   of
the   then   Presidency   of   Madras   from   1856
to   1882   presented   a   comprehensive   summary
of   all   the   known   Indian   species   of   ferns   in
his   HANDBOOK   TO   THE   FERNS   OF   BRITISH
INDIA,   CEYLON   AND   MALAY   PENINSULA   (1883).
His   further   observations   enabled   him   to   pub-

lish a  supplement  to  his  Handbook  in  1892.
After   these   monumental   works   several   novel-

ties have  been  discovered  from  various  parts
of   Indian   territory.   Information   about   them
and   information   about   the   heterosporous
Indian   ferns   which   Beddome   (1883,   1892)
did  not  include  are  scattered  in  numerous  pub-

lications and  the  present  paper  is  an  attempt
to   bring   together   all   these   informations   in   the
form   of   a   list   with   its   original   citation   and
localities   in   India   to   make   the   task   easier   for
any  one  who  takes  up  the  revision  of  ferns  of
India.   For   new   records   reported   for   the   first
time   from   India,   the   publication   reporting
this   is   also   given   in   addition   to   the   original
citation.   The   list,   which   by   no   means   can   be
claimed   to   be   complete,   is   arranged   in   alpha-

1  Accepted  March  1980.
2   Botanical   Survey   of   India,   Southern   Circle,

Coimbatore-641  003.
3  Central  National  Herbarium,  Botanical  Survey

of  India,  Allahabad.

betical   sequence.   Further   additions   will   be
reported   subsequently.

In   some   cases   synonyms   are   also   provided
to  fix  the  identity.
Acrostichum   speciosum   Willd.   Sp.   PI.   5:   117,

1810;   Thothathri   et   at.   in   Journ.   Bomb.
nat.   Hist.   Soc.   74:   249,   1977.
Distribution:   Great   Nicobar   Islands.

Actiniopteris     semiflabellata     Pichi-Serm.   in
Webbia   17:   24,   f.   4.   1962;   Ito   in   Hara   Fl.
East.   Himal.   458,   1966.
Distribution:   E.   Himalaya.

Adiantum   assamicum   Nayar   in   Bull.   Nat.   Bot.
Gard.   94:   1,   1964.
Distribution:   Gauhati,   Assam.

Adiantum   capillus-junonis   Rupr.   Distr.   Cr.
Vase.   Ross.   49,   1845;   Panigr.   in   Bull.   Bot.
Surv.   India   2:   312,   1960.
Distribution:   Eastern   India.

Adiantum   cuneipinnulum   Nair   et   S.   R.   Ghosh
in   Acta   Bot.   Indica   2:   78,   1974.   Adiantum
cuneatum   Langsd.   et   Fisch.   in   Ic.   Fil.   23,
t.   26,   1810   (non   Forst,   1786);   Mehra   and
Bir   in   Research   Bull.   (N.S.)   Panjab   Univ.
15   (Pt.   I-II):   105,   1964   (non   A.   raddianum
Pr.   Tent.   158,   1836).
Distribution:   Darjeeling,   Tamil   Nadu,
Kerala.

Adiantum   incisum   Forsk.   Fl.   Aeg.   187,   1775.
Distribution:   Throughout   India.
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