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The Madagascan vascular flora which is composed of over 160 families is exceptionally inter-
esting not only because it is prodigiousl}  ̂rich and diversified, but because it has preserved a
number of relicts. In this review, presented roughly according to the phylogenetic system of
Cronquist, every family has been tentatively, although shortly, analyzed wih regard to its
composition, origin, and affinity. The hypodiesis that the Madagascan flora was a part of the
large Cretaceous Gondwanian flora at die time when Angiosperms originated and that the flora
became greatly impoverished on the African continent due to far-reaching climatic changes
accounts for many present characteristics of the Madagascan flora. In this context the existence
of a Madagascan region scnsu lato (Madagascar, Mascarene Islands, eastern and southern Africa),
where many austral genera or taxa of higher taxonomie rank exist — some of which behmg to
Magnoliidae and to the most primitive parts of Dilleniidae and Rosidae — becomes understand-
able. Equally understandable become many discontinuities of range and the existence of many
endemic nni- or paucispecific genera. Briefly, the present Madagascan vascular flora probably
resulted from a progressive differentiation of the autochthonous Gondwanian stock and natural
introduction of taxa in time througli long-distance dispersal.

In  this  paper,  I  do  not  intend,  of  course,  to  present  an  exhaustive  enquiry
tlie  origins  and  affinities  of  the  Madagascan  flora.  I  think  an  enor-

mous  amount  of  basic  research  remains  to  be  done  m  order  to  get  an  accurate
concernmg

general  view  on  tlie  matter.  And  how  could  we  do  so,  since  we  mostly  cannot
estabhsh  a  satisfactory  connection  between  taxonomie  classification  and  dis-
tributional  patterns,  in  order  to  express  the  true  taxogenesis?

_^  ^  ^  ^  o'  o  -.L-  ^^^^  ^^^  ^^^^  Mada-
gascan  flora  many  papers  and  books  have  been  published,  but  no  new  concept
significant  enough  to  liave  important  implications  has  been  proposed.  Some  re-
cent  pubhcations  of  great  interest  pertaining  to  this  matter  have  appeared,  but
they  are  not  especially  devoted  to  Madagascar.  A  very  limited  number  of
valuable  papers  have  to  be  mentioned,  insofar  as  they  contribute  to  Madagascan
phytogeography,  such  as  those  by  Stearn  (1971),  Dejardin  et  al.  (1973),  Koech-
linetal.  (1974),  Wild  (1975),

In  fact,  any  attempt  at  a  comprehensive  synthesis  of  this  kind  at  this  time
would  be  premature  because  we  need  to  know  much  more  with  respect  to
palaeo])otany  and  phylogeny.

Although  no  important  general  conclusion  has  been  reached  concerning  the
biogeography  of  the  Madagascan  plants  for  some  decades,  the  same  does  not
hold  true  for  strictly  taxonomie  knowledge,  which  has  much  progressed,  thanks
in  particular  to  outstanding  research  by  the  late  forester  and  botanist  R.  Capuron.
We  are  indebted  to  him  for  an  exceptional  improvement  in  the  analysis  of
the  woody  plants  of  Madagascar.  But  even  in  taxonomy  we  are  far  from  having
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sufficient  information,  and,  in  spite  of  the  efforts  by  Capuron  and  many  others,
among  them  the  botanists  of  tlie  Museum  National  dliistoire  Naturelle  and
O.R.S.T.O.M.,  many  families,  certain  of  wliieh  are  the  largest  such  as  the
Poaceae,  Orchidaceae,  Euphorbiaccac,  and  Leguminosae,  have  not  yet  been  re-
vised  in  their  entirety.

In  1959  Humbert  posed  a  problem,  which  was  in  his  opinion  a  very  per-
plexing  challenge  to  botanists  and  zoologists,  namely,  where  and  what  have
Madagascan  taxa  originated  from?  Have  they  as  a  whole  been  derived  from
a  Cretaceous  stock  in  place  for  a  long  time  or  are  they  for  the  most  part  new-
comers  that  arrived  there  during  the  Tertiary  and  later.  If  the  latter  is  the  case,
which  seems  supi)orted  by  some  evidence,  how  did  seed  plants  manage  to
reach  Madagascar  from  Australia  or  America  or,  in  particular,  from  Africa  witli
which  so  many  links  are  evident?  As  viewed  by  Humbert,  who  principally  limited
his  considerations  to  relations  with  Africa,  plants  might  have  reached  Madagascar
either  by  direct  land  migration  (land  bridges)  or  long-distance  dispersal  (by
means  of  sea  and  wind  currents,  birds,  bats,  drift  wood,  rafts,  etc.).  In  his
paper,  Humbert,  far  from  discarding  long-distance  dispersal,  discussed  at  length
two  aspects  of  the  question;  but  in  his  opinion  it  was  a  secondary  process  that
was  not  very  effective.  One  can  explain  the  immigration  by  sea  water  of  a  few
plants  in  this  manner,  but  these  are  well-known  species  which  always  remain  con-
fined  to,  or  next  to,  sandy  and  rocky  beaches.  In  particular,  Humbert  believed
that  k)ng-distauee  dispersal  could  not  explain  the  presence  in  Madagascar  of
certain  genera  such  as  Cijcas,  Nepenthes^  and  Ceriops.  In  the  same  way,  al-
though  attaching  more  importance  to  wind  currents,  he  did  not  trust  in  their
efficiency.  In  order  to  support  his  thesis,  he  invoked  evidence  drawn  from  the
Compositae.  Let  us  take,  he  wrote,  the  three  genera  Ilelichrysum  (100  species
in  Madagascar),  Vernonia  (100  species  )  and  Senecio  (60  species)  which  have
a  percentage  of  endemism  close  to  100%.  In  comparison  with  what  we  know
about  the  evolution  of  Tertiary  floras  in  the  Mediterranean  basin  and  East
Africa,  we  must  admit  a  similar  differentiation  in  Madagascar.  Any  addition
to  the  flora  by  long-distance  dispersal  would  have  diminished  the  percentage  of
endemism,  which  is  in  contradiction  with  known  data.  It  is  clear  that  in  Hum-
bert's  opinion,  we  have  to  view  the  increasing  number  of  species  as  the  result  of
a  differentiation  from  the  ancestral  flora,  even  though  the  relevant  plants  are
readily dispersed.

I  think  Humbert's  concept  does  not  fully  account  for  many  fundamental
problems  with  which  we  have  to  deal.  Perrier  de  la  Bathie  (1948),  in  contrast,
suggested  that  differentiation  might,  at  least  for  a  small  part,  have  proceeded
from  chance  immigration,  and  he  referred,  in  particular,  to  the  case  of  Calophyl-
lum,  several  species  of  which  have  differentiated  in  the  Mascarenes  and  the
Madagascan  interior,  from  possibly  only  a  single  widespread  species,  namely
Calophylhim  inophyllum.

One  could  allege  that  many  of  the  widespread  species  that  we  know,  such
as  many  littoral  ones,  arc  generally  isolated  and  rather  stable,  although  poly-
morphic,  in  every  country  where  they  occur.  But  this  objection  is  hardly  de-
fensible  for  at  least  three  reasons.  First,  every  pioneer  species  is  not  necessarily
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the  potential  source  of  a  new  "taxogenesis."  Second,  the  pioneer  species  we  know
have  not  possil:»]y  had  time  enough  to  differentiate.  Third,  opportunities  in  re-
lation  with  changes  of  environment  may  have  not  occurred.

However  that  may  be  with  respect  to  present  conditions,  it  is  now  generally
admitted  that  past  events  dealing  wuth  biogeograpliy  have  to  be  explained
by  the  theory  of  plate  tectonics.  According  to  tliis,  the  history  of  the  earth  is  a
continuous  process,  and  continents  may  be  rafted  as  much  as  2,000-3,000  km
apart  after  having  been  joined,  or,  on  tlie  contrary,  to  become  joined  after  a
long  separation.  So,  there  is  no  longer  any  essential  difference  between  long-
distance  dispersal  and  direct  migration  by  land  bridges.  One  can  consider  both
of  these  mechanisms  as  the  two  extreme  Hmits  of  a  single  process.  The  different
biota  of  the  Globe  are  presently  massive  wholes  which  have  been  built  up
slowly  during  geological  times  as  plates  approached  to,  or  moved  away  from
each  other.  Let  us  not  forget  that  the  opening  of  the  South  Atlantic  began  only
125-130  m.y.  BP  in  the  Lower  Cretaceous.  By  the  Paleocene,  the  gap  between
South  America  and  Africa  was  only  800  km  and  "populated  with  volcanic
islands"  (Raven  &  Axelrod,  1974).  Madagascar  separated  from  Africa  about
the  mid-Cretaceous  and  from  India  at  the  same  time  or  possibly  later,  but
of)portunities  for  exchanges  with  Africa  across  the  Mozambique  sea  barrier  lasted
a  long  time  and  are  still  presently  possible.  By  mid-Cretaceous  time,  direct  mi-
grations  between  India-Madagascar-Africa  and  Australia  became  more  and  more
difficult  as  these  lands  moved  away.

If  no  essential  distinction  is  made  between  the  notion  of  long-distance  dis-
persal  and  that  of  direct  migration,  then  we  have  much  more  flexible  bases
at  our  disposal  for  attempting  to  understand  biogeographical  facts.

In  Humbert's  pai;)er  (1959),  "Origines  presumees  et  affinites  de  la  flore  de
Madagascar"  all  the  Madagascan  flowering  plants  are  briefly  reviewed  in  turn.
My  present  contribution  is  only  a  complement  aimed  to  bring  the  Humbert
compilation  up  to  date,  not  only,  of  course,  in  taking  new  taxonomic  and  floristic
data  into  account,  but  also  in  considering  them  in  the  light  of  the  plate  tectonic
theory,  which  is  now  reliable  enough  to  be  taken  as  a  foundation  of  biogeog-
rapliy.  Further,  certain  families  are  emphasized  either  for  distributional  patterns
that  are  especially  significant  in  relation  to  Madagascan  biogeography  or  for
having  been  recently  revised.  Thus,  such  families  or  orders  as  Winteraceae,
Canellaceae,  Saxifragales,  Theales,  Ti  Hales,  Mai  vales,  Guttiferae,  Celastraceae,
Malpighiaceae,  Meliaceae,  Combretaceae,  Araliaceae,  Verbcnaceae,  Asteraceae,
and  others  are  worth  detailed  analysis.

With  regard  to  relationships  between  neotropical  and  African-Madagascan
floras,  authors  often  concur  in  the  belief  that  the  species  of  the  same  genus  or  the
members  of  the  same  species  occurring  on  both  sides  of  the  Atlantic  Ocean  have
not  crossed  the  present  ocean,  but  liave  always  inhabited  the  site  where  they
grow  today.  So,  for  90  m.y.  BP  some  genera  or  species  would  not  have  evolved
at  all.  In  my  opinion,  one  should  not  forget  that  by  the  Lower  Eocene  (about
50-55  m.y.  BP)  the  Atlantic  probably  did  not  yet  form  an  absolute  barrier
for  living  beings.  Dejardin  et  al.  (1973)  admitted  judiciously,  among  other
possibilities,  that  such  a  species  as  Wiipsalis  baccifera  could  have  reached  Africa
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a  long  time  after  the  original  separation  of  the  continents.  I  agree  with  Raven
&  Axelrod  (1974)  that  one  mnst  suppose  that  'numerous  islands  afforded  ready
migration  across  the  opening  Atlantic  into  the  Early  Tertiary."  Later,  difficulties
for  crossing  became  stronger  and  stronger  but  transnngration  continued  to  occin\
Although  this  process  appears  unlikely,  just  as  evolution  itself,  yet  so  must  it
have happened.

In  terms  of  the  above  explanation,  Christiana  africana  is  possibly  a  newcomer
in  either  Africa-Madagascar  or  America,  and  the  distributional  patterns  of  fam-
ilies  mentioned  by  Dejardin  et  ah  (1973)  such  as  Bromeliaceae,  Rapateaceae,
Humiriaceae,  and  Vochysiaceae,  insofar  as  tliey  can  be  comparable  must  also
belong to the same explanation — and this even though several species of RliipsaliSy
manifestly  directly  derived  from  the  same  ancestor,  are  in  existence  in  Mada-
gascar.

I  think  that  the  obstacle  in  the  way  of  understaiKling  biogeographical  facts
is  presently  not  so  much  wliat  has  happened  with  oceans  and  sea  barriers  or
geological  considerations,  but  our  own  ignorance  about  plant  taxonomy  and
phylogenetics.  Statistical  figures  about  composition  and  endeniism  percentages
classically  used  since  Perrier  de  la  Bathie  (1936)  and  Humbert's  (1959)  works
are  interesting  data,  as  also  are  the  data  provided  recently  by  Dejardin  et  al.
(1973),  among  others,  but  we  now  need  multidisciplinary  and  biological  mono-
graphs  —  why  not  by  international  teams?  —  of  only  a  few  especially  chosen  fam-
ilies.

Taking  into  consideration  a  number  of  recent  important  biogeographical  works
on  the  one  hand,  and,  on  tlie  otlicr,  certain  data  from  my  own  research,  I  am  led
to  some  general  hypothetical  principles  which  can  be  outlined  as  follows:

1.  Primitive  angiosperms  originated  in  Gondwanaland  (possibly  in  West
Gondwanaland,  according  to  Raven  &  Axelrod,  1974,  with  whom  1  agrc^e),  then
extended  their  range  northward  long  bc^fore  Gondwanaland  broke  up,  possibly
dming  the  last  part  of  the  Lower  Cretaceous.

2.  As  soon  as  the  Upper  Cretaceous,  two  large  floras  must  have  been  estab-
lished:  a  Laurasian  one  (  Magnoliaccac,  Ranuculaceae,  Amentifercae,  .  .  .)  and
a  Gondwanian  one  (  Annonaeeae,  Winteraceae,  Myristicaceae)  .  The  concept
that  the  angiospern^s  empire  is  divided  into  two  great  floras,  was  recently,  and
rightfully  I  thuik,  emphasized  by  Aubreville  (1974a).

3.  At  the  close  of  the  Cretaceous  and  by  the  Early  Palaeocene  almost  all
modern families were in existence.

Every  modern  family  has  evolved  sufficiently  for  adapting  to  new  geologic
or  climatic  conditions.  Some  have  diversified  in  many  directions,  and  they  have
succeeded  in  colonizing  the  most  diverse  regions  on  the  Globe  (Orchidaceae,
Compositae,  Poaceae,  .  .  .).  Others,  even  though  narrowly  specialized,  have
kept  a  combination  of  both  advanced  or  very  advanced  cliaracters  and  primitive
or  very  primitive  characters:  they  represent  tlie  so-called  "primitive  angiosperms.

4.  The  biogeographical  definition  of  Madagascar  should  rest  on  two  con-
cepts :

a.  Tht*  "Grande  lie"  is  fundamentally  a  fragment  of  Africa;  its  biota,  taken

jy
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as  a  whole,  is  obviously  an  African  one.  Dejardin  et  al.  (1973)  said  that  this
idea  is  now  a  classic  one,  and  I  agree.  According  to  the  estimates  of  Perrier  de  la
Bathie  (1936),  accepted  by  Humbert,  the  African  element  in  the  Madagascan
flora  would  be  around  27%,  the  pantropical  and  Asian  elements  being  respec-
tively  42%  and  7%.  The  austral  element  contributes  3%  and  the  recent  element
whose  transport  is  due  to  long-distance  dispersal^  15%.  The  remaining  6%  repre-
sents  the  true  Madagascan  element.  The  studies  of  Dejardin  et  al.  (1973)  have
complemented  earlier  ones.  In  particular,  they  recognize  the  existence  of  a  neo-
tropical  element.  Besides,  they  unite  the  pantropical  and  the  "recent  exotic
elements  which  Perrier  had  separated.  Further,  they  add  a  seventh  element,
namely  the  palacotropical  one,  which  they  subdivide.  Thus,  as  one  sees,  their
analysis  goes  much  farther  than  the  previous  ones.

However,  such  a  recognition  of  groups  of  elements  and  of  percentages  does
not  account  for  several  essential  factors.

What  precise  significance  is  to  be  given  to  these  elements  which  we  think
are  arbitrarily  delimited?  Their  interrelationships  should  be  analyzed  more

??

tlioroughly.  Insofar  as  Madagascar  is  a  part  of  Africa,  a  Madagascan  element
is  ipso  facto  an  African  one.  Let  us  for  example  take  the  genera  Garcinia  and
Rheedia,  which  Dejardin  et  al.  (1973)  liave  classified,  respectively,  in  the
palacotropical  element  and  neotropical  element.  These  genera  are  in  fact,
not  at  all  clear-cut  and  could  be  merged  into  one  genus,  which  would  then  be  a
pantropical  one.  This  case  shows  that  any  judgement  concerning  floristic
affinities  if  founded  on  percentages  of  composition  depends  greatly  upon
taxonomic  concepts.  Moreover,  the  mere  report  of  a  common  occurrence  of  a
taxon  in  several  areas  may  not  reveal  the  true  situation.  In  their  paper,  Dejardin
et  al.  place  Symphonia  with  neotropical  elements,  although  it  is  in  fact  a  genuine
Madagascan  one.  Further,  they  reduced  tlie  Madagascan  element  to  the  en-
demic  one.  So,  for  Dejardin  et  al.  terms  such  as  "Madagascan  element"  and
endemic  element"  are  synonymous.  In  fact,  many  so-called  pantropical  or

palacotropical  or  neotropical  genera  regally  belong  to  Madagascan  stock.  Al-
thougli  they  are  strictly  Madagascan  elements,  they  occur  also  in  other  areas.

b.  Madagascar  is  a  fragment  of  Africa,  but  it  represents  with  its  neighboring
islands  and  eastern  and  southern  Africa,  a  natural  entity  to  which  could  be
given  the  name  "Madagascan  region  sensn  lato."  A  number  of  reasons  can  be
given  to  support  this  concept:

—  A  number  of  genera  are  common  to  eastern  and  southern  Africa  and  Mada-
gascar.

—  Madagascar  and  the  eastern  coasts  of  Africa  are  the  western  border  of
the  Indian  Ocean.

—  Madagascar,  eastern  and  southern  Africa  were  linked  together,  even  though

<(

possibly  separated  by  the  sea,  at  the  time  when  Gondwanaland  was  in  existence.
—  The  uplift  of  the  central  mountain  range  in  Africa  during  Tertiary  times

and  the  climatic  changes  in  relation  to  this  event  increased  the  barrier  between
western  and  eastern  Africa  so  as  to  reinforce  the  isolated  position  of  all  the
eastern  territories  of  which  Madagascar  is  one  part.
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It  is  well  known  (Lcbrun,  1961;  Perricr  de  h\  Bathic,  1936;  Aubrcville,  1955;
Dcjardin  et  al.,  1973)  that  the  African  tropical  flora  must  be  divided  into  two
parts,  the  Cuineo-Congolcse  one  having  almost  no  affinity  with  the  Madagascan
one,  and  the  Sudano-Zambezian  flora  whose  relationships  with  the  Madagascan
one  are  very  important.  The  strong  disjunction  is  ratlier  between  the  two  African
parts,  than  between  Africa  and  Madagascar.

I  shall  now  give  a  summary  of  the  more  significant  taxa  which  support  the
concept  of  a  close  relationship  between  the  floras  of  Madagascar  and  east(Mn
and  southern  Africa.  After  that,  I  shall  briefly  survey  the  whole  of  the  Mada-
gascan  llora  by  considering  each  family,  except  some  unrcvised  ones,  in  its
turn.

Close  Relationships  Between  the  Floras  of  Mai)A(;ascah  and
Eastehn  AND  Southehn  Aeiuca

L  Families,  subfamilies  or  tribes  confined  to  the  Madagascan  region  sensu
lato  and  having  at  least  one  representative  on  cither  side  of  the  Mozambique  chan-
nel :

Myrothanmaec^ae  (a  monotypie  family  extcMiding  somewhat  up  to  Zairt^)
allied  to  the  Ilamamelidaceae  and,  possibly,  to  Didymelaceae,  Ilydrostachy-
aceae  (we  need  detailed  research  on  these  two  austral  families,  which  were
considered  as  primitive  and  linked  within  Pittosporales  (suborder  Brunineae)
by  Thorne,  1975;  but  the  Hydrostachyaceae  are  placed  in  the  Scrophulariaceae
by  Cronquist,  1968),  Ptaeroxylaceae,  Androstachyaceae.

2.  Familii^s  or  groups  of  plants  with  wide  distributions  representc^l  in  tlu;
Madagascan  regions  scmisu  lato  but  not  elsewhere  in  Africa:

Winteraec^ae  (a  subfamily  in  Madagascar),  Canellaceae,  Ilamamelidaceae,
Moringaceae,  Cunoniaceac\  Brexiaceae,  Proteaeeae,  Myoporaccnie,  Vclloziaceae.

3.  Some  families  or  tribes  of  widc^  distribution,  including  West  Africa,  but
characteristically  of  the  Madagascan  region  sensu  lato:

Monimiaceae,  Montiniaeeae,  Meliaceae  —  Turraec^ae,  Portulacaceae,  Palmac  —
Borassoideae, Pandanac(^ae, l^)ac(^ae — Bambuseae.

4.  Some  genera  confined  to  the  Madagascan  rc^gion  sensu  lato  (having  at
least  one  species  on  either  side  of  Mozambique  channel):

Otoptera  (Leguminosae,  1  sp.  in  S.  Africa,  1  sp.  in  Madagascar);  Xdutlio-
ceris  (Leguminosae,  1  sp.  in  S.  Africa,  1  sp.  in  Madagascar);  TluUichium  (Cap-
paraceae,  20  spp.,  9  of  which  are  in  Madagascar  and  the  Mascarene  Islands,  1  sp.
nonendemic);  Calantica  (Flacourtiaceae,  5-7  spp.  in  Madagascar  and  possibly  in
E.  Africa,  Airy  Shaw,  1966);  AphoVui  (Flacourtiaceae,  4-5  spp.  or  only  1  polymor-
phic  species  which  reaches  E.  Africa,  Airy  Shaw%  1966);  Liulia  (Flacourtiaceae,  7
spp.  in  Madagascar  and  possibly  in  E.  Africa,  Airy  Shaw,  1966);  Cas\sinopsis  (Cel-
lastraceae,  2  spp.  in  S.  Africa,  4  spp.  in  Madagascar,  all  endemic);  Ilyalocahjx
(Turneraceae,  1  sp.  in  Madagascar  and  Mozambique);  Spannannia  (Tiliaceae,  1
sp.  in  S.  Africa,  1  sp.  common  in  Madagascar  and  E.  Africa,  1  sp.  in  Madagascar;
this  genus  belongs  to  an  entirely  African  tribe);  Gossypioidcs  (Malvaceae,  1  sp.  in
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E.  Africa  and  Madagascar);  Dais  (  Thymelaeaccae,  1  sp.  in  E.  and  S.  Africa,  1  sp.
in  Madagascar);  SpJwdamnocarpus  (  Malphighiaccae,  1  sp.  endemic  to  S.W.
Africa,  15  spp.  in  Madagascar);  Lepidotrichilia  (Meliaceae,  1  sp.  in  E.  Africa,  3
spp.  in  Madagascar);  Erijthrophysa  (Sapindaccae  —  Koelreutericac,  3  spp.  in  E.
Africa.  6  snn,  in  Mad

M
Schleichereae,  sev-

Schlcichcreae,
Madagascar.  2  son.  in  M

Madag
and  E.  Africa:  S.  oppositifolia;  Capuron  has  described  5  Madagascan  species  rep-
resenting  a  very  distinct  group,  flowers  of  which  are  dioecious  and  with  petals);
Protorhus  (Anacardiaceae,  1  sp.  in  S.W.  Africa,  20  spp.  in  Madagascar);  Rhoicissus
(Vitaceae,  10  spp.  in  E.  Africa,  one  of  which  reaches  the  Comores  Islands);
Rlugoziim  (  Bignoniaceae  —  Tecomeae,  3  spp.  in  S.  Africa,  1  sp.  in M

M
which  represents  a  section  of  its  own,  Neohydnora;  the  other  genus  Prosopanche  of
this  bitypic  family  is  endemic  to  S.  America  —  Paraguay,  Argentina);  Kniphofia
(Liliaceae,  many  spp.  in  E.  and  S.  Africa,  1  sp.  in  Madagascar);  Geissorrhiza
(Iridaceae,  many  spp.  in  S.  Africa,  2  spp,  in  Madagascar);  Gonioma  (Apocyna-
ceae  —  Alstonieae,  1  sp.  in  S.  Africa,  1  sp.  in  S.W.  Madagascar,  Markgraf,  1976);
Mascarenliasia  (Apocynaceae  —  Mascarenhasiinae,  a  nionotypic  tribe;  12  spp.  in
Madagascar,  1  of  which  reaches  E.  Africa);  Pachypodium  (Apocynaceae  —  Pachy-
podiinae,  a  monotypic  tribe;  a  genus  with  17  spp.,  12  of  which  are  in  Madagascar,
the  other  species  are  in  S.E.  and  S.W.  Africa);  Haztinfa  (Apocynaceae  —  Taber-
naemontanoideae,  7  spp.  in  Madagascar,  1  of  which  extends  to  E.  Africa,  //.
coffeoides);  Uncarina  (Pedaliaceae;  it  is  the  single  genus  of  the  Pedaliaccae  en-
demic  to  Madagascar;  this  genus  is  closely  allied  to  Ilarpagophyton  of  S.  and

Mad
M

nonendemic  to  this  region  and  absent  from  western  Africa:
Ocotea  (Lauraceae,  270  spp.  in  America,  several  spp.  in  S.E.  Africa,  16

spp.  in  Madagascar;  Ocotea  could  have  some  distant  affinity  with  Hypodaphnis
a  monotypic  genus  of  W.  Africa);  Hirt

Madagascar — 3 endemic — 1 sp. common
M

genus  Grangeria);  Carpodipfera  (Tihaceae,  3  spp.  in  Cuba  and  West  Indies,  1  sp.
M

Central  America,  1  sp.  in  southern  Africa,  3  spp.  in  Madagascar;  the  genus
Piriqtieta  is  greatly  diversified  in  America;  a  Madagascan  species,  Piriquefa

f
M

a  palaeotropical  genus  with  20  spp.  in  Mada
M

Madag
in  E.  Africa  and  Polynesia;  these  two  genera  belong  to  a  group,  a  family  of  its
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own  according  to  sonic  authors  [Dicrastylidaccac],  vvliich  is  essentially  Aus-
tralian;  tJiey  arc  closely  related  to  the  Wrbenaccae  —  Stilboidcae,  a  small  sub-
family  of  5  monotypic  genera,  endemic  to  S.  Africa);  Dicoma  (Compositae
Mutisieac^,  35  spp.  in  E.  and  S.  Africa,  1  sp.  in  tropical  Asia,  4  spp.  in  Madagascar,
all  cndenn'c);  there  are  many genera  in  tlu^  Compositae  — Inuhu^ with  a  compara-
ble  distribution:  Polyclinc,  Athrixia,  Iphiona,  Uumca,  BrachijJncnu,  Stenoclitw,
etc.)-

6.  Some  genera  characteristically  of  the  Madagasean  region  sensu  lato,
nonendemic  to  this  region  and  weakly  represented  in  tropical  West  Africa:

Biixtis  (Buxaceae,  6  spp.  in  S.  and  E.  Africa  and  Madagascar,  1  sp.  belong-
ing  to  anotlier  group  in  W.  tropical  Africa);  Delonix  (Leguminosae,  a  genus  of
se\^(Tal  spp.  in  Madagascar  and  E.  Atrica);  Commiphora  (Burseraceae,  a  genus
with  many  spp.  of  warm  Africa  and  India;  some  spp.  in  W.  tropical  Africa,  more
than  20  spp,  in  E.  Africa,  even  more  in  Madagascar);  Philippia  (Ericaceae,
40-50  spp.  in  Madagascar,  10  spp.  in  E.  and  S.  Africa,  1  sp.  on  Mt.  Cameroon);
Vacciiuiim  (Ericaceae,  some  spp.  in  Madagascar,  many  in  S.  Africa  Init  none  on
mountains  in  tropical  Africa);  Domhcya  (  Sterculiaceae,  200  spp.,  20  of  which
are  in  E.  and  S.  Africa  and  a  few  elsewhere  in  tropical  Africa);  Gravcsia
(  Melastomataceae,  100  spp.  in  Madagascar,  7  of  which  are  common  to  E.  Africa,
2-3  spp.  in  W.  Africa);  Mimtisops  (Sapotaceae,  a  genus  of  18-19  spp.  in  Mada-
gascar,  the  Comores,  Mascarene  and  Seychelles  Islands,  12  in  E.  and  S.  Africa,
only  2  in  W.  Africa);  Sphacrothyhx  (Podostemaceae,  1  sp.  in  Cameroon,  1  in  S.
Africa,  reaching  Angola  and  Zambia,  1  in  E.  Africa,  Ethiopia,  and  Madagascar);
KaJanchoe  (Crassulaceae,  1  section  in  S.  Africa,  3  sections  in  Madagascar  —
Dejardin  et  al.,  1973);  Strcptocarpus  (  Gesneriaceae  —  Cyrtandroideae,  a  genus  of
many  species  in  S,  and  E.  Africa,  some  40  spp.  in  Madagascar  —  where  a  genus
closely  allied,  Colpogijne,  is  confined  —  some  spp.  in  W.  tropical  Africa);  Ueli-
chrijsum  (Compositae  —  Tnulae,  a  palaeotropical  genus  of  500  spp.  —  extending
to  Australia  —  of  which  over  100  occur  in  Madagascar  and  200  in  S.  Africa);
Stochc  (Compositae  —  Tnulae,  30  spp.  in  S.  Africa,  1  sp.  in  Angola,  1  in  Bhodesia,
2  spp.  endemic  to  Madagascar,  1  sp.  endcjuic  to  Reunion);  Aloe  (Liliaceae,  a
genus  well  developed  in  Madagascar,  where  it  has  30  endemic  spp.  also  in
E.  and  S.  Africa);  Cohotrypc  (Commelinaceae,  5  spp.  in  Africa  and  Mada-
gascar).

7.  The  littoral  formations,  mangroves  included,  along  east  African  coasts
also  offer  characteristic  features  of  the  Madagasean  region.  These  formations
are  composed  of  plants  unknown  on  the  Atlantic  coast  such  as  Barringtonia
racemosa,  Sonncratia  aiha,  Lumnitzera  raccmosa,  Bruguiera  gijmmnhiza,  Rhi-
zophora  miicronata,  Ceriops  tagaJ,  llcriticra  litloralis,  XyJocarpus  (the  two  spe-
cies)  and  Cycas  thouarsii.  A  few  mangrove  species  of  Madagascar  do  not  reach
the  Atrican  coast,  but  many  other  species  of  the  oriental  mangroves  reach  neither
the  Madagasean  coast,  nor  the  eastern  African  one.  The  Madagasean  mangrove
flora  is  a  typical  oriental  flora,  but  a  strongly  impoverished  one.
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BiOGEO(;iiAPiiicAL  Survey  of  the  Madagascan  Flora
(Families  arc  arranged  roughly  according  to  Cronquist's  system)

I

Winteraceae  (8  gen.,  57  spp.),  which  are  clearly  among  the  most  primitive
families  of  the  angiosperms,  are  repr(>sented  in  Xhidagascar  by  a  nniqne  species,
the  so-called  "Buhhia"  perrleri,  which  is  the  single  representative  of  the  family
in  Africa-Madauascar.  The  other  <j;enera  but  one  are  concentrated  in  some  Pa-WW...^^».  .  ^..^  ,  ^
cific  islands  and  Australia:  Pscmloicintera  (3  spp.  in  New  Zealand);  Exospcr-
tnum  (1  sp.  in  New  Caledonia);  BuJ)J)ia  (30  spp.  in  New  Caledonia,  New  Guinea,
and  Australia);  Belliolum  (4  spp.  in  New  Caledonia,  4  spp.  in  the  Solomon  Is-
lands);  Zf/^'og{/num  (6  spp.  in  New  Caledonia);  Tasmannia  (5  spp.  from  Malesia
to  Australia,  a  genus  often  treated  as  a  subgenus  of  Drimys);  and  Drbmjs  (4  spp.
in  S.  America-Mexico).

The  Madagascan  species  wrongly  described  as  Btibhia  is  indeed  a  quite
different  genus,  and  I  proposed  (Leroy,  1977a)  considering  it  as  a  subfamily
of  its  own.  Thus,  the  distributional  pattern  of  the  Winteraceae  is  not  only

M
Winte

of  the  cradle  of  primitive  angiosperms.
But  more  is  to  be  said.  ''Bubhia"  perrieri  has  an  advanced  gynoecium  that

united
Monly  known  in  two  families  in  the  order  Magnoliales,  the  Annonaceae

doroideae  and  the  Canellaceae.  Let  us  not  forget  that  all  of  these  plants  occur  in
one  and  the  same  area,  except  for  the  Canellaceae  which  occur  also  in  tropical
America.  The  Winteraceae,  which  have  no  representative  in  Africa,  and  the
Canellaceae  form  an  integral  whole  because  of  their  close  relationships,  and
they  should  not  be  too  separated.

Annonaceae  125  gen.,  only  9  of  which  are  represented  in  Madagascar:  1
endemic,  Amhavia  (2  spp.);  3  African-Madagascan,  Isolona  (19  spp.,  5  in
Madagascar),  Monantliotaxis  (some  .spp.  in  Africa  and  Madagascar),  Ilexalohus
(6  spp.,  1  in  Madagascar);  4  palaeotropical,  Uvaria  (120  spp.,  15  in  Madagascar),
Artabotnjs  (100  spp.,  6  in  Madagascar),  PohjaUhia  (100  spp.,  15  in  Mada-
gascar),  Popowia  (50  spp.,  16  in  Madagascar);  1  pantropical,  Xylopia  (100  spp.,
25  in  Madagascar).  All  but  some  of  the  species  (the  total  number  of  which  is
100) are endemic.

Annonaceae  are  rather  poorly  represented  in  Madagascar.  As  a  whole,  their
affinities  are  palaeotropical  and  especially  African.  A  remarkable  fact  is  that  the
subfamily  Monodoroideae,  principally  characterized  by  a  compound  ovary,  and
composed  of  2  genera  {Isolona  in  Africa  and  Madagascar,  and  Monodora  in
Africa),  palynologically  akin  (Walker,  1971),  is  endemic  to  Africa-Madagascar.

Myristicaceae  (16  gen.,  5  of  which  in  America—  Uphof,  1959—300  spp.).
This  family  is  represented  in  Madagascar  by  3  endemic  genera  (Capuron,  1972a,
1973b):  Ilaematodendron  (1  sp.),  Brochonetira  (3  spp.),  and  Mauloutchia  (6
spp.);  in  tropical  Africa  by  4  endemic  genera;  in  tropical  Asia  by  4  endemic
genera.  Taking  the  family  as  a  whole,  almost  50%  of  the  genera  are  African-
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Madagascan.  None  of  them  is  pantropical.  The  \h\dagascan  genera,  like  the
Alriean  ones,  liave  few  speeies,  always  less  than  7.

Fvirthcrmore,  tlie  genns  Ilacmalodendron  is,  as  compared  to  the  others,
strongly  differentiated  with  some  very  primitive  characters  (stigma  sessile,  sub-
apical-lateral,  slightly  obli({ue,  with  two  well-marked  papillose  lips,  separated
by  a  sutiiral  groove  which  nearly  extends  down  to  the  bottom  of  the  carpel;
therefore,  certainly  a  monomeroiis  ovary!)  and  some  very  advanced  characters
(plants  dioecious,  flowers  witli  uiiited  sepals,  ovary  stipitate,  seeds  exarillate,
albumen  nmiinate).

So  it  is  easy  to  assign  a  Gondwanian  origin  to  this  very  archaic  family,
whose  specific  differentiation  has  hccn  active  in  America  (Smith  &  Wodhouse,
1938)  and,  above  all,  in  Asia.  The  African-Madagascan  genera  appear  to  be
isolated  survivors  with  few  species.

The  Cancllaceae  is  a  small  tropical  and  subtropical  family  of  5  genera  (11
spp,  )  whose  distribution  is  restricted  to  America  and  Africa.  Genera  are  en-
demic  to  any  parts  of  the  region:  3  of  them  in  America;  1  in  S.  Africa;  1  in
Madagascar:  Cinnamosma  (3  spp.).  Tlie  most  striking  fact  is  that  the  family
is  a  very  natural  one  and  closely  allied  to  the  Winteraceae:  they  have  partly
tlie  same  distributional  pattern  and  the  same  ovarian  type  (Leroy,  1977a).  It  is
probable  that  they  have  had  a  conunon  ancestor  (with  a  monosulcate  pollen,
whieli  is  the  one  of  present  Cancllaceae,  and  free  carpels),  which  inhabited
Gondwanaland.

The  Monimiaceac  (25  gen.)  is  one  more  example  of  a  panaustral  family
almost  absent  from  the  Guinco-Congolese  flora,  but  richly  represented  in  the
Madagascan  region  sensu  lato.  There  is  a  strong  concentration  of  endemic
genera  in  Madagascar  and  the  Mascarene  Islands,  possibly  6:  Ephippiandra  (1
sp.);  Fhanerogonocarpus  (2  spp.);  Decarydcndwn  (1  sp.);  Iledycaryopsis  (1
sp.  );  Monimia  (4  spp.);  Tamhourissa  (26  spp.).  Two  genera  are  recognized  in
Africa:  Xymalos  (2-3  spp.)  almost  restricted  to  E.  and  S.  Africa  but  reaching
Mt.  Cameroon;  Glossoadyx  (3-4  spp.)  confined  to  tlie  Guinco-Congolese  flora.
Tin*  latter  genus  is  strongly  differentiated  and  often  considered  as  the  single
African  member  of  the  separate  family  Atherospermataceae.  According  to
Hutchinson  (1964),  no  representative  of  the  Moninu*aceae  occurs  in  Africa,  since
he  places  Xymalos  in  the  Trimeniaccae.  Two  other  genera  of  Monhniaceae  have
been  seen  as  types  of  separate  families.  It  has  been  proposed  that  Ilortonia  of
Ceylon  be  raised  to  the  family  Ic^vel,  a  status  which  is  generally  granted  to
Amhorella  of  New  Caledonia.  In  spite  of  the  unsatisfactory  taxonomic  treat-
ment  applied  to  the  Monimiaceac,  it  is  clear  that  this  group  of  related  plants,
which  is  widely  dispersed  in  the  Southern  Hemisphere,  is  characterized  by  its
discontinuous  area,  the  morphological  isolation  of  certain  genera,  and  its  near
absence  from  Africa,

This  primitiveLauraccae  (35-40  ecu.,  2.000
fannly  is  very  poorly  represented  in  Africa-Madagascar,  but  its  distribution  offers

m 1
Africa  and  Madagascar,  there  are  4  genera  in  continental  Africa,  of  which  one  is
an  endemic  monotypic  genus  (Ilypodaphnis)  and  belongs  to  a  tribe  of  its  own.
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Af
Madagascar.  Two  genera,  Ocotea  and  Cryptocanja,  are  common

M
M The  American

genus,  Ocotea,  has  18  species  in  Madagascar,  and  only  a  few  in  tropical  and  E.
and  S.  Africa.  There  are  3  other  genera  in  Madagascar:  Ravensara,  an  endemic
genus  (18  sp.)  related  to  Crijptocanja  (  Cryptocaryeae  )  ;  Potameia,  a  genus  with
many  Madagascan  species  (19)  and  a  few  (3)  in  tropical  Africa;  ApoUonios,
a  widely  spread  genus  with  6  endemic  species  in  Madagascar,  absent  from
continental  Africa  but  present  in  the  Canaries  (with  Persea  and  Laurus).

It  is  to  be  noted  that  tlie  tropical  African  center  is  very  poorly  provided  with
genera  of  Lauraceae,  the  chief  centers  of  distribution  being  S.E.  Asia  and  S.
America.  The  family  is  better  represented  in  the  adjoining  islands  (Canaries,
Madagascar)  than  on  the  continent.

Ilernandiiiceae.  This  small  pantropical  family  of  4-5  genera  and  60  species
has  a  typically  austral  distribution.  It  is  of  the  utmost  theoretical  importance
in  that  it  offers  not  only  an  austral  distribution,  but  also  a  wide  range  of  isolated
genera  with  many  very  primitive  characters.  There  is  undoubtedly  evidence  for
a  Gondwanian  origin  of  the  whole  family  (Kubitzki,  1969).  Hernandiaccae  are
represented  in  Madagascar  by  4  genera:  Ilcnmndia  subgcn.  Ilernandia  (2  spp.,
1  of  which  is  endemic;  1  sp.  endemic  to  the  Mascarcnes);  Ilazomcdania  (  Iler-
nandia  subgen.  Ilazomahnia  (Capuron,  1966b;  Kubitzki,  1969)  (1  sp.);  JlUgera
(1  endemic  sp.);  Gyrocarpus  (1  sp.,  G.  amerlcanm).  According  to  Kubitzki,  most
primitive  components  occur  in  Australia  {Ilernundhi  subgen.  Valvanthera)  and
Madagascar  [IJazomalania).  The  fifth  genus,  Sparattanthelium,  is  endemic  to
tropical  America.  Kubitzki  has  divided  Gyrocarpus,  a  pantropical  genus  dis-
persed  by  sea  currents,  into  8  species,  3  of  which  are  endemic  to  Madagascar;  it,
almost  certainly,  belongs  to  the  mechanism  of  diffenentiation  to  which  such  spe-
cies  as  CaJophyUiim  inophyllum  are  also  answerable.

Chloranthaceae.  This  small  family  is  of  (exceptional  interest  for  both  its  mor-
phological  characters,  some  of  them  being  very  primitive,  and  its  distributional
pattern.  If  the  M (Humbert  &  Capuron,  1955)
(1  sp.)  is  reduced  to  AscarUm,  of  which,  at  the  best,  it  could  be  a  special  section,
the  Chloranthaceae  is  composed  of  4  genera,  which  are,  of  course,  related  with
one  another,  but  only  distantly,  and  their  distributional  area  is  extremely  discon-
tinuous.  And  what  is  more,  the  only  genus  Iledyo.smum,  which  has  40  species  in
tropical  America  and  the  West  Indies,  and  1  species  in  S.E.  Asia,  represents
a  strongly  differentiated,  isolated  line  with  at  least  special  subfamily  status.  In
particular,  it  offers  evolutionary  characters  some  of  which  are  most  advanced  and
some  others  most  primitive.  It  seems  its  distribution  might  have  resulted,  more
or  less  recently,  from  a  post-Gondwanian  extension.  The  other  2  genera  are:
Chloranthus  (15  spp.,  in  E.  Asia  and  Indomalaysia)  and  Sarcandra  (3  spp.  in
the  same  area).  Obviously,  I  agree  with  Smith  (1972)  that  the  present  genera
of  Chloranthaceae  are  only  a  few  remnants  of  an  old,  large  Angiosperm  flora
which  has  almost  entirely  disappeared  from  the  earth.  With  this  interpretation
the  presence  of  one  Ascarina  species  in  Madagascar  has  no  clear  significance.
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as  tlic  spcci(\s  may  hava^  come  by  long-distaiicc  dispersal  at  any  time  during  the
Tertiary.

Pipcraceae^ Arislolochiaccae^ 'Nijmphacaceae, CeratophijUoceae^ Ranuncuhiccac^
Papavcraceac  (ef.  Humbert,  1959).

Menispeniiaccac  (65  gen.,  350  spp.,  chiefly  in  the  tropical  Old  World).  They
are  particularly  well  represented  in  Africa  with  21  genera,  12  of  which  are  en-
demic,  and 65 si)ecies.  Therc^ are perhaps 12 genera in Madagascar,  5  of  which are
endemic  (  OrthogynitDn,  Burasaia,  Rhaptonema,  Spirospcnfiuni,  Stnjchnopsis  )  .
Two  gcMiera  are  common  to  Madagascar  and  Africa  (Anisonjcla^  Triclisia).  To
summarize,  19  genera  are  endemic  to  Africa-Madagascar  and  the  remainder,
except  for  2,  are  palaeotropieaL  There  is  no  direct  link  with  America.  This

dw
bt

II

IlamamcUdaceae.  This  family,  composed  of  22-25  genera  and  about  100  spe-
cies,  ranges  from  S.  and  N.  America  to  Australia,  but  occurs  principally  in  S.E.
Asia;  it  lias  2  elements  in  Africa  and  Madagascar:  DicorypJw  in  Madagascar  with
15  species  and  TrichocJadus  in  tropical  E.  Africa  and  S.  Africa  with  5  species.
According  to  Hutchinson  this  pattern  of  distribution  resembles  that  of  Magnoli-
aceae.  There  are  however  some  interesting  differences  in  that  the  latter  family
is  absent  from  Australia  and  Africa  and  present  in  S.  America.  In  spite  of  their
very  strong  diversification  in  tlie  Northern  Hemisphere,  principally  in  S.E.
Asia,  Ilamamelidaceae  are  characterizcxl  by  a  widespread  and  discontinuous
distribution  that  includes  Africa  and  Australia,  This  pattern  of  distriliution
proxides  evidence  of  primiti\eiK\ss  and  possibly  that  Hamamelidaceae  might
have  originated  in  Gondwanaland  according  to  one  of  two  hypotheses  envisaged
by  Raven  &  Axelrod  (1974).

Myrothdninaceae  is  a  monotypic  family  with  2  closely  related  species:  one
endemic  to  \hulagascar,  the  other  in  E.  and  S.  Africa  (l)ut  also  in  Angola,
Zambia  and  S.  Zaire).

Uijdrostachijaccae,  A  monotypic  family  with  the  same  pattern  of  distribu-
tion  as  the  previous  one,  but  with  many  species  (IS  endemic  spp.  in  Madagascar,
some 30  in  S.  Africa).

We  need  detailed  researches  on  these  small  austral  families  considered  as
primitivx^  and  bunched  together  within  Pittosporales  (suborder  Brunineae)  by
Thorne  (1968,  1975),  but  the  Hydrostachyaceae  are  placed  in  the  Scrophulariales
by  Cronquist  (196S).

Didymchiceac.  A  monotypic  family  of  2  species  endemic  to  Madagascar
whose  taxonomic  position  is  still  uncertain.  It  is  a  rather  primitive  taxon  (with
solitary  carpel  and  scalariform  perforations)  considered  sometimes  as  close  to
Euphorbiaceae  or  Ilamaiiielidales,  or  sometimes  as  an  order  of  its  own  (Takhtajan,
1969).

Myricaceae.  (4  gen.,  40  spp.).  This  family,  which  is  widely  disp)ersed  in
temperate  regions  and  tropical  mountains  of  both  hemispheres,  is  divided  into  two
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subfamilies,  one  of  which,  monotypic  and  very  archaic,  the  Canacomyricoideac,
is  endemic  to  New  Caledonia  (Leroy,  1949,  1957).  The  genera  Comptonia  (en-
demic  to  N.  America,  with  1  sp.),  Gale  (1  sp.  in  the  Northern  Hemisphere),
and  Myrica  (temperate  and  tropical  zones)  are  closely  allied.  The  family  is  pres-
ent  in  S.  America,  in  Africa  (many  spp.  in  S.  Africa),  and  in  Madagascar  with
the  genus  Myrica  (6  spp.).

Myricaceac  is  generally  considered  as  a  Lanrasian  family,  but  two  facts
argue  against  this  view.  First,  the  tropical  distribution  of  Myrica,  and,  in  par-
ticular,  its  abundance  in  S.  Africa.  Second,  the  e\ist(^nce  of  Canaconiyrica  in
New  Caledonia,  where  it  certainly  is  a  completely  isolated  survivor.  Comptonia
and  Gale  are  possibly  Laurasian  segregants,  but  Myrica  and,  above  all  Canaco-
myrica,  might  indicate  greater  antiquity.

Moraceae.  This  family  divided  into  3  sul)families  (Moroideae,  Artocarpoideae,
Conocephaloideae),  75  genera,  and  2,000  species  is  widespread  in  warm  regions
and  the  tropics  and  is  represented  in  Madagascar  by  11  genera  and  42  species.
If,  following  Hutchinson's  division,  we  accept  9  tribes,  all  of  them  are  represented
in  Madagascar,  each  of  them  by  one  or  two  genera  (the  small  subfamily  Cono-
cephaloideae  being  excluded).  Fatoueae:  Fatoua,  a  genus  with  only  2  species,
of  which  1  occurs  in  Madagascar,  the  other  in  Asia,  New  Caledonia.  Dorstenieae:
Dorstenia,  a  pantropical  genus  with  100  species  of  which  2  occur  in  Madagascar.
Strebleae:  Strehlus,  a  palaeotropical  genus  with  4-5  species,  of  which  1  occurs  in
Madagascar;  Maillardia^  an  endemic  genus  with  4  species.  Moreae:  Ampalis
and  Pachytrophc,  2  endemic  and  monotypic  genera.  Broussonetieae:  Allaeanthus,
an  endemic  and  monotypic  genus.  There  are  4  genera  in  the  Artocarpoideae;
Euartocarpeae:  TrecuVui,  an  African-Madagascan  genus  with  12  species  of  which
4  occur  in  Madagascar.  Brosimeae:  Bosqiieia,  another  African-Madagascan
genus  with  12  species,  of  which  7  occur  in  Madagascar.  Olmedieae:  Antiaris,
a  palaeotropical  genus  with  10  species,  of  which  2  occur  in  Madagascar.  Ficeae
with  16  species  in  Madagascar.

The  Madagascan  Moraceae  offer  a  basis  for  some  interesting  comments.
First,  we  have  to  emphasize  that  the  whole  family  is  represented  in  Madagascar
by  all  the  tribes.  Even  the  endemic  genera  are  distributed  into  3  tribes.  Judging
from these  facts,  one  has  good justification  to  uphold  the  hypothesis  of  Madagascar
as  a  center  of  survival.  Second,  since  there  are  4  endemic  genera,  2  African-
Madagascan  ones  and  3  palaeotropical  ones,  links  with  America  are  weak.  Third,
it  is  noteworthy  that  the  tribe  Moreae,  represented  by  2  endemic  genera,  has  no
representative  of  Morus^  a  widespread  genus,  one  subgenus  of  which  occurs  in
tropical  Africa,  another  in  Asia,  and  yet  another  in  America.

Urticaceae.  A  family  of  50  genera  (800  spp.)  mostly  in  warm  regions  and
tropics,  is  particularly  wt^ll  represented  in  America.  There  are  14  indigenous
genera  in  Madagascar,  one  of  which,  Neopilea  (2  spp.)  is  endemic,  and  51
species  (41  endemic)  occiu"  on  the  island.

As  with  the  Moraceae,  all  tribes  (5)  of  Urticaceae  are  represented  in  Mada-
gascar,  but  endemism  is  weak,  and  pantropical  or  widespread  genera  are  as
many  (6  in  number)  as  palaeotropical  ones.  Therc^  is  also  an  American-Mada-
gascan  genus,  Phenax,  with  20  species  in  America  and  3  in  Madagascar  and  the
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Mascarenes.  Further,  one  palaeotropical  genus,  Pipturus,  readies  the  Coniores  (1
nonendemic  sp.)  but  neitlier  Madagascar  nor  Africa.

Uhnaccae  (15  gen.,  150  spp.).  This  family  has  4  genera  in  Madagascar:
Celtis  (3  Madagascan  spp.;  1  of  whicli  is  palaeotropical,  tlie  other  2  are  related
to  African  species);  Trema  (2  Madagascan  spp.,  1  of  which  is  endemic  with
eastern  affinities);  Aphamnilhe  (1  sp.,  endemic;  the  genus  is  closely  related  to
Celtis);  CJuietacnie  (1  African-Madagascan  sp.).

Casuarinaceae  (cf.  Humbert,  1959).

Ill

Nyctdghiaceae  (cf.  Humbert,  1959).
Phijtolaccaceae  (12  gen.,  100  spp.).  A  family  particularly  well  represented

in  America  and  S.  Africa.  Four  genera  are  present  in  Madagascar,  1  of  which,
Barbeuia,  is  endemic,  monotypic,  and  morphologically  isolate  (ovary  2-carpellate,
syncarpous,  2-Ioculary).  Tliere  is  an  endemic  species  of  PJujtohicca.

Didicrcdceae.  This  remarkable  family,  I'udemic  to  Soutli  and  Southwest  Mad-
agascar,  consists  of  4  genera:  Decarijia  (1  sp.);  Alluaudiopsis  (2  spp.);  Alluamlia
(6  spp.);  Didierea  (2  spp.).

Didiereaceae,  certain  of  which  have  a  habit  resembling  American  Fouquieri-
aceae,  are,  with  arborc^scent  aphyllous  euphorbias,  the  most  striking  feature  of
the  southern  Madagascan  vegetation;  it  recalls  somewhat  the  Brazilian  "Caatinga"
(Koeclilin,  1972).  According  to  Rauh's  work  (Uauh  &  Rcznik,  1971),  the  family
has  definite  affinities  witli  the  American  family  Cactaceae  and  must  be  placed
in Centrospermae.

Cactaceae.  It  is  a  family  of  many  genera,  perhaps  over  100,  and  1,500  species
almost  wholly  American.  Rliipsalis,  the  single  genus  with  representatives  outside
America,  has  one  species,  R.  haccifera  (J.  S.  Mill.)  Stearn  in  tropical  Africa,
Ceylon,  and  Madagascar.  And  what  is  more,  the  Madagascan  plant  is  so  variable
that  several  species  have  been  described.  According  to  Cuillaumet  (1972)  there
are  at  least  two  well  characterized  forms,  each  of  them  inhabiting  a  special
ecological  rc^gion:  R.  horrida  (eastern  littoral  forest)  and  R.  suarczcnsis  (western
Domain).  This  pattern  of  distribution  has  given  rise  to  discussions,  but  it  is
probable  that  this  differentiation  has  originated  secondarily.  A  study  of  the
whole  genus  RJiipsalis  is  needed  before  any  opinion  can  be  attempted.

Aizoaceae  {MoUtiginaccae  included)  (  130  gen.,  1,200  spp.,  chiefly  S.  African).
This  unrevised  family  has  some  nonendemic  genera  in  Madagascar  {MoUugo,
Scsuviiun,  Trianthcma,  .  .  .)  with  about  a  dozen  species  (Baron,  quoted  by
Humbert,  1959).

Caryophyllaccae.  This  family  is  represented  by  7-(S  nonendemic  genera
(subfamily  Alsinoideae)  and  11  species,  8  of  which  are  endemics.  There  are
2  endemic  species  of  the  palaeotropical  genus  CorrigioJa  and  5  species  of  the  trop-
ical  and  subtropical  genus  Pohjcarpaca  (Perrier  de  la  Bathie,  1936).

Porttdacaceae,  This  is  a  very  interesting  family  of  about  20  genera,  most  of
them  American.  But  7  genera  occur  in  Africa  sensu  lato,  4  of  them  endemic  to
Madagascar:  Tatinella  (2  spp.),  or  South  Africa:  (Ccraria,  4  spp.;  Porttdacaria,
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2  spp.;  CaJtjptrotheca,  2  spp.)  (Brenan,  1949;  McNeill,  1974).  The  genus
Anacampseros  (50  spp.)  is  common  to  S.  Africa  and  Australia.  The  genera
Portulaca  and  Talinum  are  represented;  the  former  in  Madagascar  (3  spp.),  the
latter  in  the  Mascarenes  (1  sp.).  Although  the  family  has  two  main  centers  of
distribution,  S.  America  and  western  N.  America,  it  is  as  a  whole  a  rather  austral
one.  Moreover,  it  is  closely  related  with  the  large  family  Aizoaceae,  absent  from
Madagascar,  but  primarily  represented  in  S.  Africa.  With  respect  to  Portuhicaceae,
Madagascar  and  Australia  look  as  if  they  were  parts  of  a  borderland.

Basellaceae,  Chenopodiaceae,  Amaranthaceae,  Pohjgonaceae,  Plumhaginaceac
(cf.  Humbert,  1959).

IV

Dilleniaceae  (10  gen.,  400  spp.).  This  family  is  represented  in  Madagascar
by  3  nonendemic  genera:  Hibhertia,  a  genus  of  155  species,  130  of  whicli  are
in  Australia,  24  in  New  Caledonia  and  Fiji,  1  (//.  coriacea)  in  Madagascar  (this
one  is  closely  related  to  Australian  species);  Tetracera,  a  pantropical  genus  of
50  species  with  3  species  in  Madagascar,  all  of  them  endemic,  and  about  10
species  in  Africa.  DUJcnia,  an  Asian-Australian  genus  of  60  species,  1  of  which,
nonendemic  is  in  Madagascar,  and  another  endemic  to  the  Seychelles.  Apart
from  Tctracera,  none  of  the  genera  of  Dilleniaceae  occur  in  Africa.  According
to  Hutchinson  there  is  one  more  genus,  endemic  to  the  Seychelles  (Neowormia),
related  to  Dillenici.  Let  us  also  not  forget  that  the  genus  Schnnuicheria  (3  spp.)  is
endemic  to  Ceylon.  One  must,  it  seems,  put  apart  Hibhcrtia,  which  may  have
arrived  by  long-distance  dispersal.  But  with  Neowonnia  and  Schumacheria  we
have  possibly  an  indication  of  a  much  more  ancient  settlement  for  the  family.
Besides,  the  pantro^^ical  genus  Tetracera  belongs  to  the  tribe  Delimeae,  largely
American.  One  feels  as  if  the  Dilleniaceae,  almost  absent  from  Africa  today,  must
have  been  much  more  numerous  in  the  past  and  would  have  become  extinct
during  the  Tertiary.  Wc  arc  also  badly  in  need  of  a  detailed  monograph  of  this
especially  interesting  family.

Ochnuceae.  (30  gen.,  250  spp.)  is  an  almost  entirely  tropical  family,  especially
well  represented  in  S.  America.  Its  Madagascan  representatives,  which  belong
to  subfamily  Ochnoideae,  tribe  Ochneae  (Kanis,  1968),  are:  Ochna,  a  palaeo-
tropical  genus  of  about  100  species  in  Africa  south  of  the  Sahara,  Arabia,  Mada-
gascar,  the  Mascarenes,  and  4  species  in  tropical  Asia  with  perhaps  20  endemic
species  in  Madagascar.  Gomphia  {=  CauipyJospcrnium)  ,  a  palaeotropical  genus
of  12  species,  of  which  5  are  endemic  to  Madagascar,  and  3  in  Africa.
Brackenridgea  (=  Pleuroridgea),  another  palaeotropical  genus,  containing  10  spe-
cies,  of  which  2  endemic  to  Madagascar.

It  is  striking  that  there  is  no  endemic  genus.  With  the  Madagascan  Ochnaceae
we  deal  with  a  part  of  a  palaeotropical  group,  even  though  the  family  is  chiefly
South American.

Diegodendraceae  (1  gen.,  1  sp.).  An  endemic  family  (Capuron,  1963b).
Sphaewsepcdaceae,  This  is  an  endemic  family  of  Madagascar  which  consists

of  2  genera  of  woody  plants:  Rhopalocarpus  (15  spp.)  and  Dkdyccras  (3  spp.).
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Tlic  best  place  for  tliis  family  seems  next  to  Diegodendmceae  within  Ochnales,
but  there  are  also  links  with  Malvales.

SarcoJaenaceac  (10  gen.,  35  spp.).  An  endemic  family.
Elathmccac  (2  gen.,  45  spp.)  (cf.  Humbert,  1959).
Gt((tifcrcac  and  Jlypcricacede  represent  a  chiefly  tropical  group  of  1,000

speci(\s  in  40  genera,  of  which  8  are  endenn'c  to  Africa-Madagascar.  If  we  put
aside  Uijpericnm,  an  herbaceous  genus  of  wide  distribution  througliuut  tem-
perate  regions  and  tropical  mountains,  2  genera  offer  a  widespread  distribution:
Garcinia  and  Calophyllum.  llo\veyin\  both  are  far  more  highly  differc^ntiated  in
Asia-Australasia  than  in  America  or  Africa;  CalophyUuw,  whicli  has  16  Nhida-
gascan  species,  is  completely  absent  from  Africa.  SympJionia  is  abundantly
diversified  in  Madagascar  with  many  species  or  ^'morphological  entities"  merg-
ing  into  one  another,  but  there  are  also  1-2  species  in  Africa  and  America.  Its
affinities  are  with  Montrouzicra  of  New  Caledonia.  Twenty  species  or  so  of
Alammca  inhabit  Madagascar,  all  of  them  endemic,  over  20  other  ones  occur
in  Asia-Indonesia,  extending  to  New  Guinea,  except  for  Australia,  but  only  1
is  met  in  Africa  and  another  in  S.  America.

Tliere  are  3  endemic  genera:  Eliaca,  relatcxl  to  the  Asian  genus  Cratoxyhtm,
Ochrocarpos,  and  Paramammca  (Leroy,  1975,  1977b),  each  of  them  belonging
to  a  different  tribe.  Finally,  the  other  2  genera,  Ilarungana  and  Psorospennum,
are  common  to  Africa  and  Madagascar.

From  these  data,  which  are  diificult  to  understand,  one  can  however  draw
some conclusions:

Cuttifereae  are  comparatively  better  represented  in  Madagascar  than  in
Africa.  The  affinities  between  certain  genera  such  as  Mammea-Varamammea
on  the  one  hand,  and  Garcinia-Ochrocarpos  on  the  other  hand,  show  that  these
genera  are  probably  not  newcomers  and  that  they  probably  differentiated  there.

Such  genera  as  Symphonia  and  Mammea  look  as  if  they  had  originated  and
evohed  in  Madagascar,  although  their  affinities  are  with  Asian-Pacific  genera.

There  is  some  evidence  that  as  a  whole,  the  Gnttifereac^-IIypericaceae  of  Mad-
agascar  and  Africa  may  have  diflerentiated  there,  when  S.  America,  Africa,  and
Australia w^ere no longer in contact.

The  fact  that  14  endemic  species  of  Calophyllum  (StcNcns,  1976)  occur  in
Madagascar,  the  genus  being  unknown  in  Africa,  poses  a  problem.  According
to  Perrier  de  la  Batln'e  (1936)  all  of  the  Madagascan  species  are  derived  from
the  beach  species  Calophyllum  inophyllum.  There  is  a  great  need  for  thorough
research  in  evolutionary  biology  of  this  very  interesting  problem.  WHiatever  the
answer  will  be,  it  is  (jin'te  certain  that  Calophyllum  has  occurred  there  for  a  very
long time.

Diptcrocarpaccac.  This  family  of  18  genera,  which  has  until  now  been  con-
sidered  as  a  typically  palaeotropical  one,  has  at  least  one  representative  (a  mono-
typic  subfamily)  in  Guyana  (Maguire  et  al.,  1977).  It  is  basically  divided
into  2  very  distinct  subfamilies  :  Dipterocarpoidcae  and  Monotoideae.  The
former  is  Asian  with  13  genera  and  247  species  in  only  Borneo,  a  number  that
quickly  decreases  going  toward  India  where  only  6  genera  and  14  species  oc-
ciu'.  However,  it  is  siuprising  enough  to  meet  as  many  as  10  genera  and  44



1078] LEROY— MADAGASCAR 551

species  in  Sri  Lanka  (Ceylon).  Moreover,  one  genus,  Vafcriopsis,  is  endemic
to  the  Seychelles  and  several  Tertiary  fossils  have  been  found  in  E.  Africa
(Aubreville,  1976a).  The  Monotoideae  comprises  2  genera:  Monoies  with  1  en-
demic  species  in  Madagascar,  1  species  in  western  tropical  Africa,  and  40  species
or  so  in  dry  tropical  S.  Africa;  Marquesia,  with  4  species  in  tropical  Africa.  Some
Tertiary  fossils  of  this  subfamily  have  been  described  from  the  temperate  North-
ern  Hemisphere,  but  their  identity  is  not  always  convincingly  established.

One  can  perhaps  presume  that  Dipterocarpaceae  has  been  a  pantropical
family  wliich  has  become  particularly  impoverished  in  Africa  during  the  Tertiary
era  owing  to  geological  and  climate  alterations.  It  would  have  found  a  center
of  survival  in  Southeast  Asia  which  has  also  become  a  new  center  for  develop-

M
Madagascar-  and  absent  from  Australia.

Theaceae:  cf.  Asteropciaceae.
Asteropeiaceae.  This  unigeneric  family,  endemic  to  Madagascar,  contains

5-6  species  which  occur  both  in  the  western  and  eastern  parts  of  the  country.
It  is  of  great  interest  due  to  its  close  affinities  with  Theaceae  (Melehior,  1925),
from  which  it  is  distingin'shed  by  minor  characters;  Asteropeia  is  clearly  a  relict.
We  have  to  emphasize  that  Theaceae  are  represented  in  Africa-Madagascar  by
only  2  species  of  the  large  genus  Ternstroemia  (Ilepper,  196S;  Letouzey,  1977b)
and  2  genera  endemic  to  Africa:  Melchiora  (3  spp.)  and  FicaJhoa  (1  sp.  ?).

Medusagijnaceae.  (An  unispecific  family  endemic  to  the  Seychelles.)
Elaeocarpaceae,  This  family  (8  gen.,  400  spp.)  is  closely  allied  to  Tiliaceae,

of  whicli  it  is  considered  often  as  a  sul)family  or  a  tribe,  and  is  typically  of
southern  distribution  (S.  America,  Australia,  New  Zealand,  New  Caledonia,  New
Guinea),  the  only  genus  EJaeocarpus  reaching  northward  India,  China,  and
Japan.  Curiously  enough,  there  are  2  endemic  species  of  Elaeocarpus  in  Mada-
gascar  (though  none  in  Africa)  and  I  endemic  species  of  Sloaiiea,  a  widespread
genus  (likewise  absent  from  Africa).  They  "probably  reached  Madagascar  by
long-distance  dispersal  around  the  Indian  Ocean"  (Raven  &  Axelrod,  1974).
One  must  not  exclude,  however,  tliat  this  mechanism  may  have  operated  early
in  the  Tertiary  when  Australia  was  closer  to  Africa.

Tiliaceae  is  a  predominantly  woody  family  (60  gen.,  1,200  spp.)  mostly  of
tropical  and  subtropical  distribution.  Following  Capuron  (1963a,  1964),  7  gen-
era  occur  in  Madagascar:  Christiana  (I  Afriean-Madagascan  sp.);  Carpodiptera
(1  sp.  in  E.  Africa  and  Madagascar,  3  spp.  in  Cuba  and  the  West  Indies);
Sparrmannia  (1  Madagascan  sp.,  1  Madagascan-E.  African,  2  S.  African);  Grcwia
(more  than  400  spp.  of  the  tropics  and  subtropics)  ;  Fsetidocorchoriis  (a  monotypic
tribe  Pseudocorchoreae,  6  spp.);  Corchonis  (6  spp.,  nonendemic);  Triumfetta
(5  spp.,  nonendemic).

We  also  have  to  note  the  singular  bipolar  distribution  of  the  genus  Carpodip-
tera,  the  distribution  of  Sparrmannia,  a  genus  of  an  entirely  African  tribe,
and  the  fact  that  Christiana  is  a  morphologically  very  isolated  genus.  The  family
is  curiously  anchored  on  Madagascar  with  an  endemic  tribe.  Madagascan
Tiliaceae  are,  however,  strongly  linked  to  Africa  of  which  they  are  only  a  part.
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Slcrciiliaceae  is  a  woody  family  (38  gen.,  1,000  spp.;  Hutchinson,  1967)
widely  distril)uted  in  tlie  tropics  and  snbtropics.  Out  of  11  tribes  recognized  by
Hutchinson,  6  are  present  in  the  Madagascan  region,  containing  22  genera  (250
spp.).  The  tribe  Dombeyeae,  wliicli  is  wlioUy  paUreotropical,  is  composed  of
11  genera,  of  wliich  8  occur  in  the  Madagascan  region,  6  being  endemic;  the
iioiiendemic  genera  are:  Domhcya,  common  to  Madagascar  and  Africa  but  far
more  diva^rsified  in  Madagascar,  and  Melhania,  a  widespread  genus  extending
to  Africa,  Asia,  and  Australia.

Another  fact  must  be  pointed  out:  it  is  that  3  genera  offer  a  very  restricted
endemism:  A^tiria  (1  sp.)  and  Trochctia  (5  spp.)  to  Mauritius,  and  Ruizia  to
Reunion.  A  third  remark  is  the  \ery  important  development  of  the  African-

M
200  species  have  been  described,  that  is  four-fifths  of  the  whole.

M
agascar,  the  third,  Ncso^i^ordonia,  having  10-12  species,  half  of  which  are  Mada-
gascan,  the  other  half  African.

The  tribe  Hermaimieae  has  3  Madagascan  representatives  but  is  deprived,
it  st^ems,  of  any  biogeographical  significance.  The  genus  Keraudrcnia  (Lasio-
pc^taleae,  12  genera)  has  one  species  in  Madagascar  (a  single  and  ancient  her-
barium  number  is  known  of  this  plant).

More  interesting  is  the  tribe  Byttnerieac  with  2  genera  indigenous  in  Mada-
gascar:  the  pantropical  Byttncria  and  the  Asian-AustraHan  Rtilin<;i(!  (25  spp.),
one  species  of  which  is  endemic  to  Madagascar.

StcMculieae  is  present  witli  1  pantropical  giMuis,  Stcrculia,  and  2  palaeotrop-
ical  genera:  Firniiana  and  Ptcrijg^otcL

There  are  2  genera  of  the  palaeotropical  tribe  Tarrietieae:  Uildcp^ardia  (2
spp.  out  of  7)  and  Ueriticra  (1  sp.  out  of  7).

In  summary,  such  isolated  representatives  as  Keraudrcnia  and  Ridingia  have
possibly  no  particular  meaning  from  a  biogeographical  ]}omt  of  view;  as  Raven
&  Axelrod  have  noted,  these  species  probably  reached  Madagascar  ''by  long-
distance  dispersal  around  the  Indian  Ocean.

Rut I want to emphasize som(^ important facts: a very strong endemism of a part
of  the  family  in  Africa-Madagascar  (Dombeyeae,  Ilelmiopsideae);  a  high  de-
gree  of  endemism  in  the  Mascarene;  the  affhiities  of  the  Madagascan  Sterculia-
ceae  are  with  the  palaeotropical  flora.  Many  genera  both  monotypic  or  paucispe-
cific  and  endemic,  particularly  in  the  Mascarenes,  appear  to  be  survivors.

Bombacaceae  is  a  family  of  31  genera  and  225  species  (Hutchinson,  1967),
wholly  woody  and  confined  to  the  tropics,  mainly  the  American  ones.  Tlie
Durioneae,  generally  considered  as  one  of  the  primitive  tribes,  is  Asian-Aus-
tralasian,  but  the  other  tribes  are  either  strictly  American  or  represented  in
America.  Rombacaceae  are  represented  in  Africa  and  Madagascar  only  by  the
tribe  Adansonieae,  with  15  species  distributed  in  4  genera:  the  palaeotropical
Boinhax  (2  spp.  in  Africa),  the  endemic  genus  Rhodognaphalon,  closely  re

>>
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lated,  if  not  similar  to  the  American  Bomhacopds,  with  6  species  in  Africa,  and
Adansonia  which  extends  from  Africa  (1  sp.)  and  Madagascar  (8  spp.)  to
Austraha  (1  sp.).  A  tliird  genus  (Ceiha,  tribe  Ceibeae,  also  exists  in  Africa,  but
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it  is  unanimously  considered  as  an  American  newcomer.  Judging  from  tlie
present  evidence,  one  may  suggest  a  Gondvvanian  (South  American-African)
origin  for  the  Adansonicae.  A  noteworthy  fact  recalled  by  Aubreville  (1975a)  is
the  African  disjunction  in  the  pattern  of  distribution  concerning  the  whole  family.

Malvaceae.  This  family  (88  gen.,  2,300  spp.)  is  world  wide  both  in  temperate
and  tropical  regions.  It  is  represented  in  Madagascar  by  3  tribes:  Malveae  (5
gen.,  17  spp.),  Ureneae  (3  gen.,  5  spp.),  Hibisceae  (13  gen.,  7  of  which  endemic,
and  80  spp.,  60  of  which  endemic).  There  arc  only  3  endemic  species  within
Malveae  (Almtilon  —  Bates,  1968)  and  2-3  endemic  species  within  Ureneae
(Pavonia)  in  Madagascar-  Africa,  The  tribe  Hibisceae,  which  is  composed  of
29  genera  (Hutchinson,  1967),  is  well  represented  in  Madagascar  and  Africa,
even  l)etter  in  Madagascar  with  13  genera,  of  which  7  are  endemic,  than  in
Africa  with  12  genera,  of  which  only  3  arc  endemic.  The  only  genus,  Hibiscus,
occurs  abundantly  in  Madagascar  with  45  species,  30  of  which  are  endemic.
The  endemic  genera  are  paucispecific  and  not  always  neatly  separated:  Megi-
stostegium  (3  spp.),  Perrierophytum  (9  spp.),  Ilumhertiella  (3  spp.),  Macro-
stelia  (3  spp.),  Uumhcrtianthus  (1  sp.),  Ueliclcropsis  (2  spp.),  JumcUeanthus
(1  sp.).  The  genus  Gossypioides  (2  spp.)  is  endemic  to  E.  Africa-Madagascar.

Such  genera  as  Cienfuegosia  (Fryxell,  1974)  (America,  Africa,  Australia),
Kosteletzhja,  and  Thespesia  arc  represented  respectively  by  1,  7,  and  1  endemic
species.  Two  genera  of  Madagascan  Hibisceae  have  no  endemic  species:  Ahel-
moschus and Gassy pium.

Nepenthaceae  (1  gen.,  80  spp.).  The  genus  Nepenthes  is  confined  to  the
Indian  Ocean  with  2  endemic  species  in  Madagascar  and  1  endemic  in  the
Seychelles.

Droseraceae  (1  gen.,  90  spp.).  Five  species  inhabit  Madagascar,  one  of  which
endemic.

Lecythidaceae.  Hutchinson  (1964)  has  divided  this  family  into  two  in  ac-
cepting  the  Barringtoniaceae  of  Lindley,  this  one  forming  '*a  very  natural  group''
of  4  genera,  Barringfonia  (Africa  and  Madagascar),  Com])retodendron  (Africa),
Careya  (Indomalaysia),  Planchonia  (S.E.  Asia,  Australia);  the  genus  Foctidia,
confined  to  the  Madagascan  region,  is  retained  in  Lecythidaceae  with  Napolecma
and  Crateranthus  of  tropical  Africa.  For  his  part,  Airy  Shaw  (1966)  considers
Foetidia  as  the  type  and  the  single  member  of  the  new  family  Foetidiaceae.
Foetidia  has  5  species  (and  several  to  be  described),  one  of  which  is  endemic  to
the  Mascarenes  and  another  reaching  the  African  coast  (Zanzibar).  About  the
latter  "there  is  no  reason  why  it  should  not  be  native,  but  whether  a  recent
arrival  or  a  relicts  of  a  one  wider  distribution  is  unknown,"  Sangai  (1971)  noted.
Barringtonia,  with  39  species,  ranges  from  Africa  and  India  to  Australia;  two
species  confined  to  sandy  and  rocky  beaches,  reach  E.  Africa  and  the  Madagascan
region.

Thus,  there  are  two  parts  in  this  whole:  a  palaeotropical  one  with  Barring-
tonia  (and  Comhretodcndron  in  Africa)  and  a  neotropical  one  with  Foetidia
(distantly  alHed  to  some  African  genera),  this  one  having  evolved  separately  for  a
long  time.  Nevertheless,  Barringtonia  is  to  be  considered  in  a  special  category  as
a  readily  dispersed  mangrove  genus.
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Flacourtiaceae.  This  pantropical  family  of  84  genera  (1,300  spp.)  has  28
endemic  genera  in  Africa  scnsn  lato  (inckiding  Madagascar  and  the  Mascarencs)
and  tliereby  offers  a  special  interest.  It  is  well  represented  in  Madagascar  with
110  species  and  14  genera,  8  of  whicli  are  endemic  (l)nt  2  of  tliem,  Calantica  and
ApJdoUi  reach  E.  Africa);  the  most  evoKcd  tribe  (according  to  Ilntcliinson,  1967),
liembicieae,  is  endemic  to  Madagascar.  There  are  2  large  pantropical  genera:
Cascaria  (160  sp.;  1  endemic  to  Madagascar  and  1  to  the  Mascarene  Islands;  11
endemic  to  Africa—  Slenmer,  1^71);  Homalium  (180  spp.;  59  spp.  in  Africa  sensn
hito,  38  of  whicIi  in  Madagascar,  all  of  them  endenn'c).  Tlnee  genera  are  palaeo-
tropical:  ErylJirospcnnum  (5  spp.,  2  of  which  endemic  to  Madagascar  sensn
lato,  none  in  Africa);  Scolopia  (37  spp.,  14  of  which  in  Madagascar,  all  endemic);
Flarotirlia  (60  sp.;  1,  nonendemic,  in  Madagascar).  The  endemic  genera  are
frequendy  pansispecific:  Prockiopsis  (1  sp.  —  Capnron,  1968d);  Bivinia  (2  spp.);
Bcmhicia  (1  sp.);  Bcmhiciopsis  (1  sp.);  Aphloia  (4-5  spp.  or  1  polymorphic
species);  Calantica  (7  spp.);  except  for  Tisonia  (15  spp.)  and  Ltidia  (23  spp.).
The  genns  XylotJwca  of  tropical  and  E.  Africa  has  1  species  in  Madagascar.  In
the  same  way,  Aphloia  reaches  E.  Africa  (Airy  Shaw,  1966).

Such  great  a  number  of  highly  differentiated  genera,  that  is  one-third  of  the
total  number,  are  endemic  to  Africa-Madagascar  that  we  may  suppose  the  fam-
ily  to  have originated there.

Violaccae  (20  gen.)  is  represented  by  3  nonendemic  genera:  Viola  (1  sp.,
nonendemic);  JhjJ)anthus  (75  spp.,  most  part  tropical,  4  spp.  in  Madagascar,  3
(){  which  endemic);  Rinorea  (250  spp.  tropical  and  subtropical,  many  African,
but  also  well  represented  in  South  America;  27  spp.  in  the  Madagascan  region,
all  but  one  endemic),

ihiagraceae  (=  Ocnothcraceae)  is  a  family  of  21  genera  and  640  species
widespread  through  temperate  and  tropical  regions,  mostly  as  perennial  herbs.
Hiere  are  2  indigenous  genera  in  Madagascar:  Epilohiuni  with  6  species,  some
of  which  are  endemic,  and  Ludici^^ia  with  9  species.

Tumeraceac  is  a  family  of  8  genera,  6  of  which  arc^  endemic  to  Africa-Mada-
gascar.  Two  other  genera  also  occur  in  this  area,  but  are  principally  American:
Pin(iueta  and  Turncra,  There  are  3  genera  in  Madagascar:  Piriqiicta  (3-4  en-
demic  spp.);  Ilyalocahjx,  a  monotypic  genus  with  herbaceous  habit,  also  present
in  Mozambique;  Turncra  (1  nonendemic  sp.).  Mathuvina  (1  sp.)  is  a  monotypic
gcMius  endemic  to  Rodrigues.  A  species  attributed  to  Piriqucta,  P,  inlegrifolia,  is
an isolated taxon whose status needs to be restudied.

Passifloraceae  is  a  family  of  12  genera  (600  spp.)  of  shrubs,  vinc\s  and  herbs
of  tropical  and  warm  temperate  regions.  Two  indigenous  genera  occur  in  Mad-
agascar,  Adcnia  and  Dc'idamia.  The  former,  a  palaeotropical  genus  of  100  spe-
cies,  is  represented  in  Madagascar  by  13  endemic  species.  The  latter  is  an  African-
Madagascan  genus  with  6  species  endemic  to  Madagascar  and  the  Comores  and
1  species  confined  to  tropical  Africa.

Physcna.  This  is  an  isolated  genus  of  2  species  endemic  to  Madagascar
classified  in  turn  in  Passifloraceae,  Capparidaceae,  and  Flacourtiaceae.
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Begoniaceae.  This  is  a  small  family  of  5  genera  particularly  well  represented
in  nortliern  South  America,  but  also  in  Pacific  islands  (Barkley  &  Golding,  1974).
The  genus  Begonia  with  over  800  species,  mostly  American  (Baranov  &  Barkley,
1974),  is  important  in  Madagascar  where  at  least  50  species  occur  (Humbert,
1959).

Cucurhitaceae  (116  gen.,  1,200  spp.)  (data  according  to  Kcraudrcn,  1966).
This  family  of  mainly  tropical  and  subtropical  distribution  is  well  represented  in
Madagascar  with  21  indigenous  genera,  of  which  8  are  endemic.  Two  endemic
genera,  Xerosicyos  (4  spp.)  and  Zygosicyos  (1-2  spp.),  related  to  the  African
genus  Gerrardanthus,  are  considered  as  primitive.  The  other  endemic  genera
are:  Seyrigia  (5  spp.),  related  to  some  American  genera;  Trochomeriopsis  allied
to  the  Seyrigia;  Ampelosicyos  (3  si:)p.);  Lcmurosicyos  (1  sp.);  Zombitsia  (1  sp.);
and  Tricyclandra  (1  sp.).  One  genus,  Peponium,  is  restricted  chiefly  to
gascar  (12  spp,)  but  reaches  E.  and  S.  Africa.  There  are  4  other  African
gascan  genera:  Oreosyce  (5  spp.  in  Africa,  1  sp.  conunon  to  Africa  and  Mada-
gascar);  Raphidiocystis  (5  spp.,  1  of  which  special  to  Madagascar);  Cyclantheropsis
(3  spp.,  1  of  which  special  to  Madagascar);  and  CAiciimeUa  (1  sp.  in  E.  and
S.  Africa,  and  Madagascar).  Five  genera  are  palaeotropical:  Zehneria  with  9
Madagascan  species  (5  endemic);  Kedrostis  with  6  endemic  Madagasc-an  spe-
cies;  Muellerargia  with  1  of  its  2  species  endemic  to  Madagascar,  the  other  en-
demic  to  Malaysia.  The  American  genus  Cayaponia  has  some  species  in  Africa,
one  of  which  is  also  in  Madagascar.  The  pantropical  (chiefly  African)  genus
Coralloearptis  has  3  Madagascan  species,  2  of  whicli  endemic.

All  of  these  facts  support  the  thesis  of  an  ancient  distribution  of  tlie  family
in Ahidagascar.

Salicaceae  are  represented  in  Madagascar  by  2  endemic  species  of  Salix.
Capparaeeae,  This  family  of  50  genera  and  800  species,  primarily  pantropical,

tgascar,  but  n(me  are  endemic.  Two  of  them,  closely  akin,Mada*
Madag Boscia  (30  spp.,  3  endemic  in

Madagascar)  and  Thilachium  (20  spp.,  9  spp.  in  Madagascar  sensu  lato,  8  en-
demic).  The  other  genera  are  pantropical;  Cratacva  (3-4  spp.  endemic  to  Mad-
agascar);  Capparis  (4  spp.  in  Madagascar,  1-2  endemic);  Cleonie  (7  spp.  in
Madagascar,  3  endemic);  or  palaeotropical:  Cadaha  (40  spp.,  1  endemic  in
Madag M
adventitious  sp.).

It  is  very  surprising  that  tliis  family,  particularly  well  represented  in  Africa
with  15  endemic  genera,  has  no  genus  endemic  to  Madagascar.  This  lack  of
generic  endcmism  may  mean  that  Capparaceae  reached  Madagascar  from  Africa
at  a  late  date  (about  the  genus  Fhysena,  cf.  Passifloraeeae).

Cruciferae  (cf.  Humbert,  1959).
Moringaceae  (1  gen.,  10  spp.).  This  monotypic  family  consists  of  about  10

species,  2  in  India,  the  others  in  Africa-Madagascar.  Aside  from  Moringa
oleifera,  known  to  be  introduced,  there  arc  2  endemic  species  in  Madagascar,
M.  hildehrandtii  and  M.  drouardii.  They  occur  in  the  south  and  southwest  of
Madagascar  with  plants  such  as  Adansonia  or  euphorbias  and  all  of  the  genera  of
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Didiereuceae.  In  tliis  region  grow  many  xeropliilous  plants  snch  as  Xerophtjta
dasylirioidcs,  SelagincIIa  nivca,  Pachypodium  sp.,  Aloe  divaricata,  Aloe  suzannac,
Rhv^ozum  madafi^ascariensis,  Uncarina  sp.,  etc.  The  African  species  of  Morhv^a
are  distribnted  in  a  discontinnous  area  in  the  Soutliwest  (A/.  ovalifoUa)  and  in
tlie  Northeast  (A/.  Jongituha,  M.  stenopetcda,  M.  peregrimi).  Two  species  are
known  in  N.  India  (A/,  concanensis,  A/,  olcifera)  (Kerandren,  1965).

Ericaceae  {Vacciniaccae  inchided)  (50  gen.,  1,350  spp.).  This  is  a  family
of  cosmopolitan  plants  or  one  inhabiting  mountains  in  the  tropics.  It  is  divided
into  3  subfamilies,  1  of  which,  Ericoideae,  is  well  represented  in  Europe  and  Africa,
wlu^reas  the  other  2  subfamihes  (  Vaccinioideac*,  Rhododendroideae)  are  absent
or  nearly  so  from  Africa.  Three  genera  occur  in  the  Madagascan  region:  Agatiria
(7  spp.)  and  especially  Pliilippia,  with  nearly  40  species,  that  is  half  of  the  wliole
genus.  The  widespread  and  very  distinct  genus  Vacciniiim  (a  special  family  for
some  authors)  has  only  4  Madagascan  species.  This  genus,  which  occurs  in  S.
Africa,  appears  absent  from  tropical  African  mountains.

According  to  Stevens  (1970,  1971)  and  others,  Aganria  is  closely  relati^d  to
tlie  American  genus  Agarista.

Sapofaccae.  Following  Aubrevilk^  (1972,  1974b),  the  Madagascan  Sapotaceae
have  11  genera  (85  spp.,  all  endemics)  divided  into  2  subfamiUes.  Mimusopo-
ideae:  Manilkara  is  a  pantropical  genus  having  more  than  60  sp(^cies,  with  7
endemic  in  Madagascar.  Three  genera  are  endemic:  Lahramia  (S  spp.);  Fau-
chcra  (11  spp.);  and  Lahourdonnama  (3  spp.  in  Madagascar,  2  spp.  in  the
Mascarenes).  Mimusops  is  a  genus  common  to  E.  and  S.  Africa  (12  spp.),  the
Cotnores  (1  sp.),  Madagascar  (13-14  spp.),  the  Mascarenes  (3  spp.),  and  tlie
Seychelles  (1  sp.)  but  with  1  species  is  widely  spread  over  palaeotropics  to  the
Pacific  islands.

Sideroxyloideae:  3  African-Madagascan  genera:  Sidcwxylon,  a  genus  with
about  15  species,  well  known  for  its  disjunct  distribution  (Madeira,  Cape  Verde
Islands,  Teneriffe,  E.  Africa,  Madagascar,  Mascarenes);  6  species  are  in  Mada-
gascar  and  6  species  in  the  Mascarenes;  DoneUa,  4  species  in  the  Guineo-Con-
golese  forest,  1  species  in  E.  Africa,  (S  species  in  Madagascar;  Auslrogamhcya.  a
genus  from  S.  Africa  and  Zambia,  close  to  DoncUa  and  Gamhcya,  with  1  species
in  Madagascar.  Gamheya,  a  genus  principally  African,  with  1  species  in  Mada-
gascar,  but  with  also  1  species  in  S.  America.  Two  endemic  genera:  Tschona
(1  sp.)  and  Capurodcndron  (22  spp.).

Judging  from  these  data  based  on  Aubreville's  work,  we  must  conclude  that
Sapotaceae  appears  to  represent  a  very  important  and  strongly  differentiated
Madagascan  nucleus.  A  high  degree  of  generic  cndcmism,  a  strange  disjunct
distribution  in  Madagascar-Africa  {Sidcroxyhm),  an  intensive  differentiation  of
Mimusops  species  in  Madagascar,  many  strong  links  with  Africa  where  the
family  reaches  a  very  high  development,  such  are  the  most  noteworthy  aspects
concerning  the  distributional  pattern  of  tlie  Madagascan  Sapotaceae,  from  which
we  could  infer  with  Raven Wc
land  "appears  most  probable,  almost  certainly  before  the  closc^  of  the  Cretaceous."

Madagascar  and  its  surrounding  islands  must  hav^e  taken  a  considerable  part
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in  saving  from  extinction  many  Gondwanian  genera  which  are  today  mor-
phologically  and  geographically  isolated,  such  as  SideroxyJon,  Lahourdonnaisia^
and  other  palaeoendemies.  One  genus,  Nortlica  (5  spp.),  is  endemic  to  the
Seychelles.

Ebenaceae  (2  gen.,  450  spp.  ).  Tlie  pantropical  Diospyros  is  represented
in  Madagascar  by  ca.  100  species,  6-7  of  which  occur  on  the  African  mainland
or  have  close  relatives  there.  The  remainder  are  endemic  to  Madagascar  and  do
not  seem  to  be  closely  related  to  the  mainland  species.  Euclea  (  12  spp.  in
Africa)  has  1  species  on  the  Comores.  There  are  the  same  number  of  species
of  Diospyros  in  Madagascar  as  in  tropical  Africa,  and  ca.  80  species  in  tropical
America.  About  250  species  are  currently  accepted  from  tropical  Asia,  but  this
figure  must  be  much  too  high  (F.  White,  personal  communication).  Although
he  has  not  yet  given  any  serious  thought  to  the  place  of  origin  of  the  family,
White  inclines  to  the  belief  that  it  might  have  been  the  African  part  of  Gondwana-
land  (White,  pers.  comni.).

Myrsinaceae  (35  gen,,  1,000  spp.).  This  family  is  a  very  natural  one  whose
7  genera  occur  in  Madagascar:  2  pantropical:  Rapanca  (190  spp.,  1  in  the
Seychelles,  1  in  Madagascar,  2  in  the  Comores)  and  Ardisia  (2  spp.  in  Madagascar,
2  spp.  in  the  Macarene);  2  palaeotropical:  Emhelia  (100  spp.  in  8  subgcn.,  2  of
which  in  Madagascar  containing  8  spp.)  and  Myrsine  (7  spp.  in  China,  India,
Africa,  Azores;  1  endemic  s\},  in  Madagascar);  3  endemics:  Monoporus  (8  spp.
from  sea  coast  to  mountains),  Oncostenion  (97  spp.  in  Madagascar,  3  in  the
Comores,  3  in  Mauritius),  Badula  (14  spp.  in  the  Madagascan  region:  3  in
Madagascar,  3  in  the  Reunion,  7  in  Mauritius,  1  in  Rodriguez).

It  is  interesting  to  note  that  the  pantropical  genus  Ardisia  is  represented  in
Madagascar  by  a  subgenus  endemic  (Madardisia)  and  in  Africa  by  another
subgemis  (Afrardisia),  These  facts  seem  to  at  least  prove  some  antiquity  of  the
genus  in  Africa-Madagascar.

Madagascar  must  have  been  a  part  of  the  ancient  continent  where  Myrsinaceae
originated.  Let  us  note  in  passing  an  unusual  intense  speciation  in  the  genus
Oncostenion,

Prinitdaceae  (cf.  Humbert,  1959).

V

Cunoniaceae.  This  typically  austral  family  (27  gen.,  260  spp.)  is  represented
in  Madagascar  by  only  the  genus  Weinnuinnia  and  over  20  species.  This  geinis
with  150  species  ranges  from  the  Pliilippines  and  New  Caledonia  to  tropical
America,  where  it  is  particularly  abundant,  but  it  is  absent  from  Africa,  India,
and  Australia.  There  are  2  genera  of  Cunoniaceae  in  S.  Africa:  Cunonia  (about
15  spp.  in  the  Malay  Archipelago  and  New  Caledonia,  1  endemic  species  in
S.  Africa);  and  PlatyJophiis,  the  latter  being  monotypic  and  endemic.  All  of  the
Madagascan  species,  which  Bernardi  (1965)  has  divided  into  4  sections,  are
endemics.

In  spite  of  its  scanty  representation  in  the  Madagascan  region  (Madagascar
and  S.  Africa),  the  family  Cunoniaceae  provides  some  most  valuable  facts.  First,
there  is  one  and  only  one  endemic  genus,  and  this  one  is  monotypic:  a  fact
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whose  significance  is  obvious:  the  genus  PlatyJopJius  testifies  in  favor  of  S.  Africa
as  a  center  of  survival  for  Gondwanaland  inhabitants.  Second,  the  hnk  between
S.  Africa  and  Madagascar  is  not  less  obvious.  Third,  the  genus  Weinmannia
has  been  subjected  to  very  active  speciation  since  Madagascar  separated  from
Africa.  The  hick  oi  lossils  prevents  a  definite  statement  about  its  possible
presence  in  Africa  in  the  past.

PitU)s])oraccae.  This  typically  palaeotropical  family  of  9  genera,  8  of  which
are  endemic  to  Australasia,  is  represented  in  tropical  Africa  sensu  lato  by  the
genus  Pittospontm  which  contains  over  150  species,  spread  from  Hawaii  to  the
Canary  Islands.  TIkmc  are  perhaps  25  species  in  tropical  Africa,  10  of  which
arc  in  Madagascar;  all  of  them,  but  1,  endemics.

This  family  offers  a  remarkable  case  of  biogeographieal  meaning.  The  dis-
tribution  pattern  of  the  genus  Pittosponun  (Cufodontis,  1960),  if  regarded  as  an
isolated  genus,  is  almost  meaningless,  but  in  relation  with  the  whole  of  its  family,
it  bccomc^s  probable  that  its  distril)ution  center  must  have  becMi  Australasia,  per-
liaps  in  the  Upper  Cretaceous  or  lat(^r  when  Australia  and  Africa  were  still  in  close
proximity.  However,  the  relationships  of  the  family  being  somewhat  problem-
atic,  it  is  difficult  to  know  for  certain  where  it  originated.

Crasstihiceae.  This  is  a  famil)'  of  wide,  cosmopolitan  distribution  consisting
of  35  genera  and  1,5(X)  species,  olt(Mi  growing  in  dry  regions,  chiefly  in  S.  Africa
and  the  Mediterranean  region,  but  also  in  Asia  and  Central  America.  It  is  repre-
sented  in  Madagascar  by  3  genera:  Crassida  (5  ssp.  all  of  them  endemic),
SedtDii  (1  sp.,  endemic)  and  Kalanchoc  (57  spp.  of  which  55  endemic).  There
is  no  endemic  gemis.  Affinities  are  strongly  African  (P.  Boiteau,  pers.  comm.).

Saxifragaceae,  For  want  of  })eing  revised  this  family  proved  dilficult  to  in-
terpret.  Many  genera  former!}'  included  in  it  {Brexia,  Roussca,  Forgcsia,  Grevca,
Montinia)  are  now  either  incorporated  with  Escalloniaceac  (Hutchinson)  or
distributed  among  small  new  families.  Gi\'en  our  present  knowledge*,  the
latter  alternative  seems  the  best  one.

Brexiaccae  is  a  small  family  of  2-3  genera  with  only  a  few  species:  Brcxia
in  Madagascar  and  the  Seychelles  (1-2  spp.,  1  of  which  is  also  in  E.  Africa);
Roussca  (1  sp.  in  tlu^  Mascarene);  Ixcrhci,  the  affinities  of  which  are  uncertain,
in New Zealand.

Alontifiiaccae  is  a  family  of  tropical  Alrica  and  South  Africa  consisting  of
two  very  distinct  genera  (  each  of  them  should  be  raised  to  the  subfamily
level):  Montinia  (1  sp.  in  South  Africa)  and  Grevea  (3  spp.,  one  of  which
readies  the  western  parts  of  Madagascar).  The  recently  discovered  Grevea
hosseri  Letouzey  by  P.  Sita  in  Zaire  (Letouzey,  1977a)  ccmfirms  Africa  as
probable  center  of  origin  for  Montiniaceae  and  extends  the  area  of  the  remark-
able  genus  Grevea.  It  is  noteworthy  that  Grevea  madagaseariensis  is  present
on  Madagascar,  as,  conversely,  Brexia  niadagascariemis  is  on  the  African  coast:
the  Mozambique  canal  has  been  a  poor  gap  between  Africa  and  Madagascar.

Escalloniaceae.  Following  Airy  Shaw  (1966),  I  maintain,  at  least  provision-
ally,  the  genus  Forgesia  in  this  ill-defined  family.  This  genus  is  monotypic  and
endtMuic  to  tlu^  Mascarene  Islands.

Rosaceae  is  a  family  of  widt^  distribution  which  contains  124  genera  and  over
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3,300  species.  It  is  represented  in  Madagascar  by  only  6  indigenous  genera,  one
of  which,  Grangeria,  is  endemic.  Besides  the  genus  Ruhus,  they  belong  in
two  tribes:  first,  Fijgeum  (3  spp.,  1  endemic),  second,  Parinuri  (a  pantropical
genus  with  2  spp.  endemic  to  Madagascar),  Licania  (a  large  austral  genus  with
1  Madagascan  nonendemic  .sp.),  Ilirtella  (another  large  austral  genus,  with  4
sp.  endemic  to  Madagascar,  2  of  which  described  by  Capuron,  1972b),  Grangena
(a  monotypic  and  endemic  genus).

Although  very  poorly  represented,  the  family  Rosaceae  is  interesting  in
that  its  links  with  Africa,  are  well  marked  by  the  genera  Ilirtella  and  Gmngeria,
which  belong  in  one  and  the  same  tribe.

Leguminosae  {Caesalpiniaceae,  Mimosaceae,  PapiUonaceae)  .  The  revision
of  the  Madagascar  Leguminosae  by  M.  Peltier  is  in  progress  but  still  far  from
complete.  So,  it  is  impossible  to  form  an  accurate  opinion  about  Madagascan
elements.  In  referring  to  work  by  Capuron  (1967a,  1968b,  1970b),  Viguicr
(1944),  and  Peltier  (pers.  comm.),  there  would  be  approximately  98  genera
and  600  species.  Since  the  Humbert's  (1959)  essay,  Capuron  (1967a)  has  de-
scribed  2  new  genera  of  Caesalpinioideae:  EUgnocarpus  and  Memlomvia,  bring-
ing  the  number  of  endemic  genera  to  11  out  of  25.  This  is  a  very  strong  generic
endemism.  And  this  fact  concerm'ng  die  most  primitive  subfamily  seems  all
the  more  important  as  the  number  of  endemic  genera  is  proportionally  inferior
in  Papilionoideae  and  reduced  to  one  in  Mimosoideae.  At  the  specific  level,  en-
demism  is  about  507o  in  PapiHonioideae,  70-75%  in  both  of  the  other  subfamilies.
One  genus,  Brcmontiera  (1  sp.),  is  endemic  to  the  Mascarenes.

Podostenuiceae  (40  gen.,  200  spp.)  (according  to  C.  Cusset,  1974,  oral  comm.).
This  family  taken  sensu  stricto  is  represented  in  Madagascar  by  4  genera,  only
1  of  which  nonendemic:  Sphaerothijhx  (3  spp.:  1  confined  to  Cameroon;  1  to  S.

B ^'"B Mad
The  3  endemic  genera  are:  Tlwlethylax  (2  spp.  endemic),  closely  allied  to
Ledermanniella,  an  African  genus  of  47  species,  particularly  abundant  in
Cameroon-Gabon;  Emlocaiilos;  and  Palaeodicracia.  These  last  2  genera  are
morphologically  noteworthy  with  their  deciduous  leaves,  the  blade  falling  off
and  the  persistant  sheath  becoming  thick.  This  character  unknown  in  African
Podostemaceae  exists  in  Asia  {Ihjdruhnjunh  Zcyhinidium).  With  respect  to
other  characters,  affinities  are  likewise  with  Asia.  There  is  no  link  with  the
American  element  (C.  Cusset,  pers.  comm.).

Tristk'haceae,  a  family  often  merged  into  Podostemaceae,  consists  of  4-5
genera:  1  in  Amazonia,  2  in  Asia,  1  pantropical  (with  several  spp.,  of  which  1,

■/ T.  alternifoJia  in  Mada-
gascar  and  Africa  [and  America?];  1,  T.  hijpnoldcs  in  Soudi  and  Central  America;
1  in  Australia—  possibly  a  new  genus)  (C.  Cusset,  pers.  comm.).

This  distributional  pattern,  with  3  endemic  genera  in  Madagascar,  seems  to
indicate  that  the  Podostemaceae  could  have  had  a  Gondwanian  origin  by  the
close  of  the  Cretaceous  times.

Ilaloragaceae  (6  gen.,  120  spp.)  (cf.  Humbert,  1959).
Ltjthraceae.  A  family  of  herbs  (often  hygrophilous  )  and  shrubs  widespread

throughout  the  World  containing  25  genera  and  550  species.  It  has  6  indigenous
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gcnora  in  Madagascar,  one  of  wliich  is  endemic,  and  20  species,  half  of  whieli
are  endemic.  One  gemis,  Tetrataxis  (1  sp.),  is  endemic  to  tlie  Mascarenes.

No  clear  meaning  is  to  be  drawn  from  the  presence  in  Madagascar  of  wide-
spread  genera  sneh  as  Nesaea,  Rotala,  Ammunia,  whose  10  or  so  species  are
nevertheless  endenn'c  to  Madagascar.  In  contrast,  we  have  to  focns  interest  on
Woodjordia  and  Pcmphis  which  are  small  palaeotropical  genera,  each  of  them
consisting  of  2  species:  Woodfordia  with  1  African  species  and  a  widespread
one  ranging  from  Africa  and  Madagascar  to  Indonesia;  Pcmplm  with  1  species,
littoral,  reaching  the  Pacific  Islands,  and  the  other  endemic  to  Madagascar.
Moreover,  a  monotypic  genns,  endemic  to  Madagascar,  CapuronUi,  was  described
by  Lourteig  (1960);  it  is  the  single  dioecions  Lythraceae.

Sonneratkiceac.  This  small  family  of  2  genera  and  7  species  is  of  .special  in-
terest  in  that  it  is  centered  in  South  Asia,  although  the  mangrove  genus  Son-
ncralia  reaches  the  African  coast  with  one  .species.  But  this  very  distribution
provides  evidence  in  favor  of  links  between  the  Madagascan  region  (including
E.  Africa)  and  E.  Asia,  to  the  exclusion  of  the  Wt>st  African  coast.  It  is  one  of  the
characteristic  elements  of  the  floristic  oriental  belt.

TlujmeJaeaceae  {Aquilarhidcae  included)  (50  gen.,  600  spp.).  Mainly  in
temperate  regions  (Mediterranean  region,  S.  Africa,  Australia  .  .  .),  this  family
is  very  akin  to  the  families  Penaeaccae  (5  gen.)  and  Geissolomataceae  both  of
of  them  endemic  to  S.  Africa.  There  are  7  genera  in  Madagascar,  2  of  which
pala(>otropical  {La.sUmphon,  Gnidiu).  Four  genera  are  common  to  Madagascar
and  Alriea:  Peddiea,  1  endemic  speci(\s  in  Madagascar;  SynaptoJepis,  1  endemic
species  in  Madagascar;  Dens,  1  endenn'c  species  in  Madagascar,  1  .species  in  S.
Africa;  Octolepis,  3  species,  morphologically  isolated  and  primitive  (with  a
perianth  deprived  of  tube),  represented  in  Madagascar  by  1  species  (which
will  ha\'e  to  be  raised  at  the  subgeneric  level),  which  is  dioecious  and  endemic.
One  genus,  Stcphanodaphnc,  is  composed  of  9  species,  1  of  which  is  endemic
in the Comores.

The  family,  therefore,  is  strongly  attached  to  Africa.  According  to  Lcandri
(1947)  the  genus  Sijnaptolcpis  is  related  to  the  American  genus  Lophostoma.
Tlic  family  is  an  heterogenous  assemblage  divided  into  several  phyla,  in  particular
the  Sijnaptolcpis  one,  the  StcphanodapJinc  one,  the  Peddiea  one.

Mijrtaceac  (100  gen.,  3,(X)0  .spp.).  This  is  a  family  mainly  develox^ed  in
Australia  and  tropical  America,  but  with  a  monotypic,  endemic  subfamily
(Ileteropixioideae)  in  S.  and  S.E.  Africa.  There-  are  3  indigenous  genera  in  Mad-
agascar:  Myrtiis  with  2  endemic  species,  Eugenia  (35  spp.),  and  Syzygiuni  (20
spp.).  Many  .species  also  occur  in  the  Mascarenes  and  Seychelles,  and  one
monotypic  family,  possibly  related  to  the  Myrtaceae,  the  Psiloxylaceae,  is  endemic
to the Mascarenes.

Mehstomataccac  (250  gen.,  4,000  spp.).  The  Madagascan  Melastomataceae
being  in  badly  need  of  revision,  it  is  not  possible  to  have  any  clear  view  about
their  composition  and  affinities.  Accorduig  to  Perrier  de  la  Bathie  (1951),  there
are  10  indigenous  genera,  5  of  which  endemic.  Since  then,  the  genus  Rousseauxia
has  been  restated  (Jacques-Felix,  1973)  and  the  geograi^hical  distribution  of
two  genera  given  as  Madagascan  has  been  altered.
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In  any  case,  there  are  4  genera  endemic  to  Madagascar-Mascarenes:  Rhodo-
sepala  (1  sp.),  Dionycha  (3  spp.),  Amphorocahjx  (5  spp.),  and  Rousseauxia
(13  spp.),  and  5  common  to  Africa:  Gravesia  (100  spp.  in  Madagascar,  7  sp.
reaching  E.  Africa  and  some  spp.  in  tropical  Africa),  Dichaetanthera  (20  spp.
in  Madagascar,  1  endemic  to  Africa),  Tristemma  (15  spp.),  Anthostemma  (1  sp.

Lgascar),  Dissotis  (2  African  spp.).  Tlie  other  two  genera  areMad
palaeotropical:  MediniUa  (70  spp.  In  Madagascar)  and  Memecylon  (56  spp.  in
Madagascar).

Comhretaceae.  As  stated  by  Exell  (  1972)  and  Exell  &  Stace  (  1966),  tliis  family
is  composed  of  19  genera  (475  spp.):  13  in  Africa-Madagascar,  with  7  (Midenn'c,
3  palaeotropical,  2  widespread,  8  in  Asia  with  2  endemic,  8  in  America  with  4
endemic,  3  in  Australia  with  1  endemic.  There  are  overall  14  genera  endemic
to  any  region,  2  widespread  genera,  and  3  mangrove  genera,  and  the  family  is
centered  in  Africa  (Liben,  1971).  There  are  62  species  in  5  genera  in  Madagascar
(Capuron,  1973a),  2  of  which  have  a  pantropical  distribution:  Terminalia

M
100

only  4  hi  Madagascar).  Meioslemon  is  an  African-Madagascan  genus  of  2  spe-
cies:  1  species  is  endemic  to  Madagascar,  and  1  species  is  endemic  to  the
Sudano-Zambezian  area.  The  endemic  genus  Calopyxis,  which  is  characterized
by  lacking  petals  and  by  the  corollalike  structure  of  its  receptacle,  has  as  many
species  as  22,  which  is  a  very  high  number  proportionally  to  the  area.  Madagas-
car,  like  Amazonia,  and  the  Malaysian  Islands,  is  a  center  of  strong  speciation
(Exell  &  Stace,  1966).

Some  facts  must  be  noted.  First,  the  active  speciation  of  2  genera  {Terminalia,
Calopyxis)  might  have  started  after  Madagascar  separated  from  Alrica.  One
can  add  that  Lumnitzera,  the  fifth  genus  in  Madagascar  (1  mangrove  sp.),  is  a
strictly  palaeotropical  genus.  All  of  tribes  and  subtribes  are  represented  in,  one
of  which  (Pteleopsidineae)  is  endemic  to,  the  African-Madagascan  area.  A  sub-
family,  Strephonematoideae  (raised  by  some  authors—  Venkateswarlu  &  Rao,
1971_to  familial  level)  containing  7  species,  is  endemic  to  Africa.

J Tl lis
family  is  mainly  of  southern  tropical  distribution  with  two  major  centers:  Aus-
tralia  (45  gen.  with  35  endemic)  and  South  Africa  (14  gen.).  However,  some
genera  reach  Central  America,  Ethiopia  and  Cliina.  Johnson  and  Briggs  have
divided  the  family  into  5  subfamilies,  2  of  which  are  present  in  Madagascar:
Proteoideae  (1  tribe,  Conospermeae,  out  of  3)  and  Gre^villeoideac  (1  tribe,
Macadamieae,  out  of  7).  All  of  the  14  South  African  gc-nera,  2  of  which  {Faurea,
Protea)  extend  far  northward,  belong  to  the  Proteoideae.

There  are  3  genera  in  Madagascar  with  2  endemic.  The  monotypic  genus
Dilobeia  stands  apart  and  represents  a  subtril:>e  of  its  own  (Conospermeae
Dilobeiinae).  Faurea  (18  spp.),  a  tropical  African  genus  classified  in  the
Conospermeae  —  Proteinae,  has  one  species  in  Madagascar.  The  third  genus,
Malagasia,  with  only  one  species,  is  the  only  representative  of  the  subtribe
Hicksbeachiinae  (Macadamieae)  in  the  African  region;  its  closer  ally  in  the
same  tribe  could  be  Ileliciopsis  the  sole  genus  endemic  to  Asia  to  the  west  of
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Wallace's  Line,  It  is  notevvortliy  that  another  monotypic  and  isolated  geiins
in  the  Macadamieae,  Braheium,  inhabits  S.  Africa.

The  Madagascan  Proteaccae  (besides  Faurea)  are  obviously  some  rare  relicts
of  a  continuous  ancient  southern  area.  Johnson  and  Briggs  think  that  the
family  could  have  originated  in  Gondwanaland  in  the  Albian  at  the  latest.

Rhizophoraceae.  This  family  (160  spp.),  which  includes  IS  genera,  is  basically
palaeotropical.  In  the  Madagascan-African  area  one  finds  9  genera,  4  of  whicli
are  endemic:  Ammuxis  C^  sdd.).  Macarisia,  Comwht/ton  (1  so.)irisia,  Comiphyton  (1  sp.)  (Macarisiac  —
Floret,  1974),  and  Poga  (1  sp.)  (Anisophylleae).  All  of  the  tribes  are  repre-
sented  in  this  area,  and  the  Macarisieae,  which  reaches  America  {Slcrignmpct-
aliim,  an  endemic  genus  of  3  spp.)  and  India  (BlcpJuiristemnui,  a  monotypic  and
endemic  genus)  has  its  principal  center  of  differentiation  here  (Floret,  1976).

There  are  7  genera  in  Madagascar  (22  spp.  with  17  endemic):  3  mangrove
genera  (Rhizophoreae)  :  Ceriops,  a  genus  with  2  species,  palaeotropical,  1  of
which,  C.  tagal,  reaches  E.  Africa,  Madagascar,  and  tlie  Seychelles;  Bruguicra,
with  6  species,  palaeotropical,  1  of  which,  B.  gijmnorrhiza  also  reaches  E.  Africa,
the  Seychelles,  and  Madagascar;  Rhizophora,  a  genus  of  7  tropical  species,  1  of
which,  palaeotropical,  R.  mucronata,  occurs  in  E.  Africa,  Madagascar,  the  Sey-
chelles,  and  the  Mascarenes,  The  palaeotropical  genus  CaraUia  (Gynotrocheae)
has  10  species  of  wliich  C  hrachiala,  reaches  the  Madagascan  rain  forests.  The
other  3  genera  are  Macarisia  and  Cassipourea  (Macarisieae)  and  Anisophijllca
(1  endemic  sp.)  (Anisophylleae).  The  tribe  Macarisieae  is  strongly  rooted  on
Madagascar  with  the  endemic  genus  Macarisia  (2  spp.)  and  Cassipoxirea^  a  large
genus  reaching  S.  India  and  S.  America,  with  10  species  endemic  to  Madagascar.

The  family  has  only  2  genera  endemic  to  America:  Vohjgonanlhus  (Anisophyl-
leae)  and  Sterigmapetahim,

From  this  distribution,  one  may  suppose  that  tlie  differentiation  of  the  family
might  have  begun  by  the  time  when  America  and  Africa  started  separating  so
that  a  small  part  of  the  first  members  of  it  were  trapped  in  America.  Africa-
Madagascar-India  might  have  been  the  principal  primary  center  of  taxogenesis
later  in  the  Cretaceous.  In  any  way,  tlie  family  is  obviously  centered  around
the India Ocean.

Concerning  the  position  of  the  Rhizophoraceac  in  the  Myrtales,  the  recent
work  on  wood  anatom>^  bj'  van  Vliet  (1976)  suggests  the  family  does  not  belong
to  this  order,  but  rather  to  Cornales  (following  the  Thorne^s  [1968]  classifica-
tion).

Alangiaceae.  This  monotypic  family  whicli  has  for  a  long  time  been  included
ui  Cornaceae  covers  a  typically  oriental  area:  Vietnam  (7  spp,),  China  (6  spp.),
Sumatra  (S  spp.)>  Borneo  (8  spp.),  Java  (7  spp.),  Japan  (2  spp.),  E.  Australia
(1  sp.),  New  Caledonia  (1  sp.).  However,  the  genus  Ahngium  is  also  repre-
sented  in  the  African-Nhidagascan  area  by  3  very  distinct  species,  one  of  which,
A.  grisellcoidcs  Capuron,  is  endemic  in  Madagascar,  Judging  from  the  incom-
plete  material  at  his  disposal,  Capuron  (1962)  suggested  wrongly  that  it  could
belong  to  section  Conostigma.  In  all  certainty,  the  Madagascan  species  is  to
be  placed  with  A.  chincnse  and  A.  harhatum  in  section  Marlea  Baill.  close  to
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section  Angolum  Baill.  to  which  belongs  A.  salviifolium.  The  present  Indo-
Malesiano-AustraHan  area  displays  one  African-Madagascan  branch  with  3  spe-
cies.  Besides,  it  is  notable  that  the  Madagascan  species  is  dioecious  and  is  the
single  one  within  the  genus  to  be  so.  In  all  probability,  this  advanced  character
must  have  been  acquired  after  Madagascar  separated  from  Africa,  possibly  re-
cently.  Moreover,  the  Madagascan  species,  unlike  the  species  of  Conostigma,  does
not  have  a  primitive  secondary  xylem  with  scalarif  orm  perforation  plates  (  Eyde,
1972).

The  fossil  material  of  Alangiaceae,  AJangioxylon,  AlangiopolUs  (Reitsma,
1970),  at  our  disposal  .shows  that  the  distribution  of  the  family  reached  Europe
and  N.  America  during  Eocene-Miocene  times.  For  Reitsma,  Alangiopollis
eocaenicus  Krutzch  (Germany,  London  Clay  Flora)  could  be  considered  to  be
one  of  the  ancestors  of  the  family  and,  though  referring  only  to  pollen,  he  thinks
A.  grisellcoides  might  represent  the  end  product  of  a  line  coming  from  this  fossil
taxon  through  A.  ])ar])atum.  The  placement  of  A.  gri^elleoides  in  Marlea  supports
this hypothesis.

I agree Mad
belongs  to  a  Laurasian  line.  It  might  have  reached  Madagascar  in  the  late
Eocene  when  the  Thethys  became  interrupted,  permitting  connections  between
Africa  and  the  northern  continents.

Cornaceue.  It  is  not  certain  that  this  family  occurs  in  Madagascar,  the  two
Madagascan  genera  formerly  attributed  to  it  being  now  considered  to  con-
stitute  a  special  endemic  family  Melanophyllaceae  (Airy  Shaw,  1972).  It  is
even  possible  that  this  one  will  have  once  again  to  be  divided  as  the  morpholog-
ical  gap  between  the  two  genera  appears  substantial.  Melanophylla  has  9  species,
Kaliphora  only  one.

Olacaceae  is  a  tropical  family  (24  gen.,  230  spp.)  that  has  4  genera  in  Mada-
gascar,  of  which  1  is  endemic  with  3  species:  Phanerodiscus.  There  is  1  pan-
troDical  senus,  Ximcnia,  with  3  species  out  of  12  over  the  World,  with  2  endemic,

.scar  and  Africa.  There  are  2  palaeotropical  genera:Madag
Madagascar  and  the  Mascarene  I
to  Madagascar  and  Africa;  Anac

with  2  species  in  Madagascar  (Capuron,  196Sa).
Opiliaceae  is  a  palaeotropical  family  of  8  genera  of  which  1,  Rhopalopilia,

is  endemic  to  Madagascar-tropical  Africa:  5  .species  are  endemic  to  Africa,  2
are  endemic  to  Madagascar,  and  1  is  common  to  Madagascar  and  Africa  (  Capuron,
196Sa).

Sant(daceae,  Loranthaceae  (cf.  Huuibert,  1959).
Balatwphoraceae  (18  gen.,  45  spp.).  This  family  of  parasitic  plants  has

3  genera  in  Madagascar,  5  in  Africa,  1  of  which,  BaJanophora,  is  a  palaeotrop-
ical  genus  that  occurs  in  Madagascar  and  W.  Africa.  One  Madagascan  genus,
Ditep(d(i7ithns,  is  endemic  and  monotypic,  the  third  is  Langsdorffia,  a  genus
classically  known  as  confined  to  America,  but  present  also  in  New  Guinea  (  Han-
sen,  unpublished  paper  1976).  Langsdorffia  malagasica  (=  Thonningia  mala-
gasica)  is  a  dioecious  parasite  on  roots  of  Elaeocarptis  quadrUohus,  an  austral
genus  absent  from  Africa.
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What  is  of  particular  interest  is  that  5  genera  are  endemic  to  M
Africa,  distributed  in  4  subfamilies  of  which  2  endenn'c.  Myslropcfahm  (1-2
spp.)  is  endemic  to  S.  Africa  (according  to  Airy  Shaw,  1966,  this  genus  should
be  given  family  rank).  The  Sarcopliytoideae  is  composed  of  2  genera:  Sarcophyte
(2  spp.  in  E,  Africa  and  Transvaal)  and  Chhmydoplnjton  (equatorial  West
Africa).  The  subfamily  lialanophoroideae  has  2  genera  in  Africa:  Bahnwphora
and  Thonningia,  an  endemic  genus.  The  Ilelosioideae,  in  wliieh  the  Madagascan
DitcpaJcmlhus  is  placed,  is  absent  from  Africa  but  has  3  endemic  genera  in
America  (Scyhaliiim,  Ilclosis,  Corynaca)  and  3  others  in  Asia.  Ditcpalanthiis
is  related  to  RJiopalocneniis  (Himalaya,  Vietnam,  Indonesia)  (Hansen,  unpub-
lished  paper,  1976).

It  is  to  be  noted  that  Lmvgsdorffh  mahgasica  and  Ditcpahnlhus  are  land-
marks  between  America  and  Palaeotropics.

The  distributional  pattern  of  tlie  Balanophoraceae  is  typically  austral  and
supports  the  idea  that  the  family  must  have  had  a  Gondwanian  origin.

Uydnoraceae  (2  gen.,  20  spp.).  This  is  a  very  interesting  bitypic  family  of
parasites  of  the  Southern  Ilenn'sphere  restricted  to  the  Madagascan  region  sensu
lato  and  America,  llydnora  is  composed  of  about  10  species,  one  of  which  is
endemic  to  Madagascar  and  represents  a  section  of  its  own,  NcoJiydnora;  the
other  species  inhabit  in  S.  and  E.  Africa.  Tlie  other  genus  Prosopanche  is  en-
demic  to  S.  America  (Paraguay,  Argentina).

The  placing  Hydnoraceae  (Rafflesiales)  near  Santalales  is  of  special  interest
because  the  Balanophoraceae-llydnoraceae  is  a  biogeographieally  homogenous
unit.

RaffJcsiaceac  (8  gen.,  50  spp.).  There  are  3  endemic  species  of  Cytinus  in
Madagascar,  a  genus  confined  to  Africa  and  W.  Europe.

Celastraccaa  (  Ilippocralcoideac  excluded)  .  Tliis  is  a  family  of  tropical
and  temperate  plants  dispersed  all  over  the  world,  although  more  abundantly  in  S.
America,  and  contains  60-90  genera  (800-1,000  spp.).  According  to  Lobrcau-
Callen's  (1975)  work,  it  is,  with  the  Icacinaceac  and  several  small  families,  a
member  of  an  austral  complex.  It  is  of  special  interest  with  respect  to  Mada-
gascar  where  at  least  14  genera  occur  (4  of  them  being  still  undescribed),  10  of
which  are  endemic:  Polycardia,  9  species;  PtcUdium,  2  species;  Uartogiopsis,  1
species;  Scdvadoropsis,  some  species;  BrcxieUa,  2  species;  Evouymopsis,  4  species.
The  other  genera  are  widespread  (CeJasfrus)  or  pantropical  {Elacodcndron,
Maytcnus)  ,  or  African-Madagascan  {My.stroxylon).

So  generic  endemism  is  extraordinarily  high,  a  proportion  of  2:3.  But  this
interpretation  is  only  a  pro\^isional  account  as  the  family  is  in  badly  need  of
revision.  One  monotypie  genus  (ITerrya)  is  endemic  to  Reunion,

llippocrateoidciie  (N.  Halle,  unpublished  paper)  (24  gen.,  320  spp.).  This  sub-
family  is  mainly  dexeloped  in  Africa-Madagascar  with  17  genera,  9  of  them  en-
demic,  and 150 species.  There are only  6  genera (11 sp.)  with none endemic in Mad-
agascar:  ApodosHgma  (1-2  spp.  common  to  Nhidagascar  and  Africa);  Reissantia
(1  sp.  in  Madagascar,  4  spp.  in  Africa,  3  spp.  in  Asia-Melanesia);  Loescneriella
(2  spp.  in  Madagascar,  12  ?  spp.  in  Africa;  8  ?  spp.  in  Asia-Melanesia);  Elachyp-
tera  (1  sp.  in  Madagascar,  3  spp.  in  Africa,  3  spp.  in  America);  Pristimcra  (4  spp.
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in  Madagascar,  5  spp.  in  Africa,  9  spp.  in  America);  Salacia  (2  spp.  in  Mada-
gascar,  90  spp.  in  Africa,  30  spp.  in  Asia-Melanesia,  29  spp.  in  America).

Sahadoraceae,  Aquifoliaceae  (cf.  Hnmbert,  1959).
Icacinaceae  is  a  family  of  pantropical  distribntion  with  58  genera  and  400

species.  It  is  represented  in  Madagascar  by  8  genera,  of  which  4  Madagascan-
African  (Cassinopsis,  4  endemic  spp.,  2  spp.  endemic  to  S.  Africa;  LcptauIuSy  1
endemic  Madagascan  species,  2  species  endemic  to  tropical  Africa;  Desmostachijs,

M
M

(Apoditcs,  lodes,  Pyrcnacantha);  1  endemic,  Grhollca,  which  contains  2  species,
of  whicli  1  is  restricted  to  the  Seychelles.

DichapetaJaceae  is  a  small  family  (3  gen.,  near  100  spp.)  nearly  confined
to  the  tropics.  It  is  represented  in  Madagascar  by  14  species,  all  of  them  en-
demic,  belonging to genus DichapeUdum, a  pantropical  one that  is  by far  the largest
in  the  family,  and  which  is  abundantly  present  in  Africa  (%  of  the  whole  —  -
Breteler,  1969).

Biixaceae  (5  gen.,  50  spp.).  The  \)]duts  of  tliis  family  occur  mainly  in  tem-
perate  regions  of  the  northern  hemisphere,  but  also  in  tropical  mountains.  The
family  reaches  tlie  southern  liemispliere  with  2  genera:  StyJoceras  (tropical  S.
America,  perhaps  a  special  family)  and  Buxus  sensu  lato.  The  latter  is  present
in  Madagascar  with  an  isolated  group  of  2  species,  B,  mada<^ascarica  and  B.
mac

Euphorhiaccae  (300  gen.,  7,500  spp.).  This  is  a  family  of  almost  cosmopolitan
distribution,  mainly  of  the  tropics,  with  twc^  large  centers  of  distribution:  tropical
America  and  Africa.  The  new  taxonomic  results  that  have  been  obtained  for
Madagascan  Euphorhiaccae  during  the  last  twenty  years,  part  of  which  are
not  yet  pubHshed,  provide  some  new  insights  (Leandri,  oral  comm.).  In  par-
ticular,  we  must  cite  the  Webster's  (1975)  work,  which  has  modified  the  former
systematics  and  suggests  new  ways  of  approaching  origins  and  affinities.  Fol-
lowing  this  author,  there  would  be  5  subfamilies  in  Madagascar:  Phyllanthoideae
(7  tribes),  Oldficldioideae  (1  tribe),  Acalyphoideae  (16  tribes),  Crotonoideae
(7  tribes),  Euphorbioideae  (3  tribes).  Thus,  34  (out  of  a  whole  of  52)  tribes
are  present  in  Madagascar.  Thanks  in  particular  to  Capuron,  the  number  of
Madagascan  genera  amounts  now  to  62,  14  of  which  are  endemic.  There  are

J
Special  mention  must  be  made  of  the  genera  Voafanudo  (2  spp.,  endemic

to  Madagascar)  and  Androstachys  which  are  related  to  one  another  and  repre-
sent  a  very  singular  group  (  Androstachyaceae  Airy  Shaw).  Androstachys  has
several  species  in  Madagascar,  one  of  which  (a  kind  slightly  different)  is  also
present  in  E.  Africa.  One  monotypic  genus,  Cordcmoya,  is  endemic  to  the
Mascarenes.

This  family  is  well  represented  in  Madagascar,  but  its  revision  is  not  advanced
enough  to  permit  taxogenetic  or  biogeographical  conclusions.

Rhamnaceae.  This  is  a  cosmopolitan  family  of  50  genera  and  600  species
which  is  represented  in  Madagascar  by  10  genera  and  22  species  (Capuron,
1965a,  1966a).  Four  genera  are  pantropical:  Coluhrina  (  12  spp.,  5  in  Madagascar
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with  1  endemic);  Cuania  (60  spp.,  5  in  Madagascar  with  3  endemic);  Scutia
(7-8  spp.,  1  common  to  Madagascar,  the  Mascarenes,  India,  S.  and  E,  Africa);
Ziziplnis  (40  spp.,  3  in  Madagascar  witli  1  endemic).  Two  genera  are  palaeo-
tropical:  Ilelinum  (3  spp.,  1  in  both  Madagascar  and  S.  and  E,  Africa);  Ventilago
(25  spp.,  1  common  to  Madagascar  and  India).  Three  genera  are  common  to
Africa  and  Madagascar:  Lasiodiscus  (9  spp.,  2  of  which  are  endemic  to  Mada-
gascar-Comores);  PJujlica  (60  spp.  in  S.  and  tropical  Africa,  1  in  Mascarenes,  1
in  Madagascar,  botli  cMidemics);  Bcrchcmia  (22  spp.,  1  of  whicli  in  Madagascar,
endemic).  Tlie  1  endemic  genus  is  Bathiorhamnus  (3  spp.).

It  is  remarkable  that  the  genera  are  relatively  numerous  but  the  species  few,
one  genus,  and  11  species  (50%)  only  being  endemics.  Only  one  genus  {Bathio-
rhamnus)  is  really  Madagascan,  the  others  (pantropical,  Asian  or  African),  it
seems,  have  come  there  accidentally.

Leeaceae  is  a  palaeotropical  monogeneric  family  of  80  species  with  2  spt^cies
in  Madagascar:  one  of  which  endemic,  the  other  being  African-Madagasean
(Descoings,  1967).

Vitaceac.  This  family  of  about  12  gcTiera  and  over  800  species,  w^hich  ranges
throughout  tropical  and  warm  temperate  regions,  is  represented  in  Madagascar
by  51  species  belonging  to  5  gt^iera:  3  large  pantropical  ones  {Ainpeh^cisstiSy
Cyphixstemma,  Cisstis)  with  47  species  in  all  of  them  and  but  1  of  these  species
endemic;  1  palaeotropical  (Cayratia)  with  3  endemic  species;  1  (RJioicissus)
with  10  species,  primarily  of  E.  Africa,  but  1  of  them  reaching  the  Comores.
There  are  no  endemic  genera  (D(\scoings,  1967).

Connaraceae.  This  family  of  25  genera  and  200  species  is  of  a  particular
interest  because  it  principally  covers  a  palaeotropical  area  and  its  main  center
of  distribution  is  the  African-Madagasean  area  where  16  genera  occur,  11  of
which  arc  endemic.  It  is,  however,  poorly  represented  in  Madagascar  where
only  5  genera  occur,  none  being  endemic.  Some  aspects,  however,  call  for
spc^cial  mention:  1  African  genus,  Byrsocarj)us\  occurs  there  with  1  endemic  spe-
cies  and  1  species  connnon  to  Africa.  There  are  3  palaeotropical  genera:  El-
lipanthus  (1  sp.),  Agdaca  (3  spp.),  Cnestis  (4  spp.),  and  a  pantropical  one,
Roiirca  =  Santah)i(lcs  (2  spp.).  All  of  the  Madagascan  species  are  endemic.

Sapindaceae.  This  tropical  and  subtropical  family  is  composed  of  woody
plants  which  number  2,000  species  distributed  in  150  genera,  28  of  which,  with
89  species,  are  present  in  Madagascar,  the  Comores,  and  the  Mascarcnes
(Caiiuron,  1969).  Nine  genera  are  endemic  {Conchopetahim,  2  spp.;  Vlagioscy-
phus\  10  spp.;  Tsiu^ya,  1  sp.;  Bcgiica,  1  sp.;  Clioiixia,  1  sp.;  Tinopsis,  10  sp.;
Pscudopteris,  2  spp.;  Tina,  6  spp.,  Neotina,  2  spp.);  Doratoxyhn  with  5  species
occurs  in  the  Mascarcnes;  Ilornca  with  1  species  is  endemic  to  the  Mascarcnes;
Molinca  with  6  species  has  3  of  them  in  the  Mascarcnes.  One  genus,  Stadmannia,
reaches  the  Mascarcnes  and  E.  Africa.  Three  genera  are  connnon  to  Madagascar
and  E.  Africa:  Enjtrophysa^  Macphersonia,  and  Camptolepis.  Five  genera
are  widespread  in  Africa:  ZunJia,  Majidca,  Dcinhollia,  CrossonepheUs,  Ilaph-
coelunu  Two  genera  are  palaeotropical:  Filicium,  Aphania.  Three  genera  are
pantropical:  Allophyhis,  Dodonea,  Cardiospcrmtnn.  One  genus  which  is  mostly
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American,  but  also  occurs  in  Africa,  has  1  nonendemic  species  in  Madagascar:
PaiiUinia  pinnata  (probably  recently  introduced) M

region are i M It must
be  noted  that  the  pantropical  genus  Dodonaea,  highly  developed  in  Australia,  has
a  species  endemic  to  Madagascar,  D.  madagascariensis.  Cossinia  (4  spp.)  is  only
found  in  New  Caledonia  and  Madagascar  (Good,  1950).

The  xMadagascan  Sapindaceae  of  which  a  detailed  analysis  on  a  biogeograph-
ieal  basis  remains  to  be  done  seem  to  have  no  direct  link  with  the  American
flora.

Burseraccae.  This  is  a  tropical,  woody  family  of  20  genera  and  550  species
which  is  represented  in  Madagascar  by  4  genera:  Canarium  (a  palaeotropical
genus  of  100  spp.)  with  2-3  endemic  (?)  species.  Protium  (a  pantropical  genus
of  85  spp.,  mostly  in  tropical  America)  with  1  species  in  Mauritius  and  1  species
in  Madagascar,  these  2  species  constituting  a  special  section  (Capuron,  1968c),
Commiphora  and  BosweUia,  with  more  than  200  species,  are  endemic  to  Africa
and  Madagascar  occurring  in  arid  or  rather  dry  regions,  particularly  in  north-
eastern  Africa.  There  are  more  than  40  species  of  Commiphora  in  Madagascar,
and  only  1  of  BosweUia:  B.  madagaficariemis  Capuron.  This  species  must  be
considered  as  the  type  of  a  remarkable  subgenus  derived  from  African  stock:  it
has  unisexual  flowers  and  valvate  petals  (besides,  its  stigma  is  sessile).  The
Madagascan  Burseraccae  are  strongly  linked  to  the  African  flora.

Anacardiaceae  is  a  chiefly  tropical  family  of  600  species  distributed  in  60
genera.  It  is  represented  in  Madagascar  by  9  indigenous  genera,  of  which  3  are
endemic:  Operculicanja  (3  spp.),  Faguctia  (\  sp.),  Micromjchia  (5  spp.).  There
are  2  African-Madagascan  genera:  Protorhus,  16  species  with  only  1  outside
Madagascar  and  endemic  to  South  West  Africa;  Sorimleia,  1  species  endemic
to  Madagascar,  1  Madagascan-  African  species.  The  other  genera  are:  Ghita,  1
endenn'c  species,  12  Indomalesian  species;  Campm)sperma,  15  tropical  species;
Poupartia,  5  Madagascan  species,  7  in  Africa,  1  in  India.  Poupartia  caffra  is  with
Mai/tcmis  sp.  a  characteristic  element  of  African-Madagascan  savannas.

Simarouhaccae  (30  gen.,  200  spp.).  This  is  a  family  of  a  special  interest  in
the  Madagascan  region,  with  5  genera,  2  of  which  are  endemic.  A  closely  related
(if  distinct)  family,  Ptacroxylaceae,  also  occurs  in  Madagascar  with  1  genus,  while
the  other  genus  occurs  in  South  Africa.  Tlie  main  center  of  distribution  of
Simaroubaceae  is  in  tropical  America,  but  there  is  a  secondary  center  in  West
Africa  (Nooteboom,  1962).  The  Madagascan  genera  are:  Perriera,  2  endemic
species;  Plciokirkia,  1  endemic  species.  The  other  3  genera  are  represented
each  by  one  species:  Quassia  imlica,  Suriana  maritima  and,  in  the  Seychelles,
Soulamea  terminalioides,  an  endemic  species.  This  is  a  surprising  distrilmtion  as
Soidamea  has  6  species  endemic  to  New  Caledonia,  1  in  Fiji,  wher(>as  another
ranges  from  Polynesia  westwards  to  Borneo.  As  noted  by  Nooteboom  ^^Suriana
and  Soidamea,  both  belong  to  the  Barringtonia  formation.  The  fruits  are  cer-

Q
imlica  is  a  palaeotropical  species  dispersed  throughout  Asia  to  Australia.

The  Madagascan  Simaroubaceae  have  no  link  with  America,  a  meaningless  link
with  Asia,  but  a  strong  link  to  the  African  center.
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Tlaeroxijhceae  (2  gen.,  ca  4-5  spp.).  This  family,  possibly  a  subfamily  of
Simaroubacoae,  is  special  to  the  Madagascan  region  scnsu  lato:  Ptacroxylon  is
a  monotypic  genus  endemic  to  E.  and  S.  Africa.  Cedrejopsi^  (3-4  spp.)  is  en-
demic  to  Madagascar  (Leroy,  1959).

Rutaccac.  This  large  family  (150  gen.,  1,000  spp.)  is  rather  poorly  represented
in  Madagascar  and  the  Mascarenes  with  9  indigenous  genera,  of  which  only  1  is
endemic,  and  6.5  species,  but  it  offers  some  patterns  of  distribution  of  great  in-
terest.  Since  1950,  owing  to  Capuron's  (19671))  work,  our  knowledge  about  the
Madagascan  Rutaceae  has  much  advanced.  In  particular,  lie  found  3  genera  new
for  the  Madagascan  flora,  1  of  which,  Evodia,  is  endemic  and  contains  10  speci(\s.
The  remarkable  genus  Chloroxijlon,  considered  until  now  as  Asian,  and  monotypic,
is  present  in  Madagascar  with  2  endemic  species  (Capuron,  1961).  Thus,  the
subfamily  Flindersioideae,  composed  of  both  CJtloroxylon  and  the  New  Caledo-
nian  genus  Flindersia,  extends  to  Madagascar.  This  is  a  distribution  that  seems
strongly  relict  and  suggests  the  possibiUty  of  the  existence  of  direct  migration  be-
tween  Madagascar  and  New  Caledonia  \ia  India,  possibly  through  rafting.

Toddali(^ae  is  rc^presented  not  only  by  a  meaningless  species  of  Toddalia,
iMit  also  by  the  genus  Fa<;aropsis,  wliich  contains  5  species:  3  in  tropical  Africa
and  2  in  Madagascar.  It  is  closely  related  to  the  Asian  Fhclhdcndron  and  this
pattern  of  distribution  is  to  be  classified  with  the  precedent  one  (Capuron,  1961).

Regarding  the  Xanthoxyleae,  we  have  to  put  aside  the  pantropical  genus
Xanthoxyhun,  although  it  is  present  in  Nhidagascar  with  8  endemic  species.  The
remaining  genera,  Evodia  and  Ivodea  have  an  interesting  distribution.  The  large
palaeotropical  Evodia  (130  spp.),  which  is  absent  from  Africa,  has  19  endemic
species  in  Madagascar,  and  Ivodea  is  a  Madagascan  endemic  (Capuron,  1961).
This  pattern  of  distribution  is  comparable  to  other  two  reported  above.

The  remainder,  Vepris  (40  spp.),  Diphasia  (5  spp.),  and  Tecica  25  spp.)
represent  a  very  natural  group  nearly  confined  to  Madagascar-Africa,  except  for
1  Vepris  species  that  extends  to  India.  This  genus  is  particularly  well  represented
in  Madagascar  and  the  Mascarenes  with  some  30  species,  while  Teelea  has  on
1  species  in  Madagascar.  Diphasia  consists  of  2  species,  1  African,  1  Nhidagascan.

MeUaeeae  (51  geiL,  550  spp.—  Leroy,  1977c).  This  is  a  pantropical  family
of  woody  plants  divided  into  5  subfamilies,  all  of  them  represented  in  Madagascar,
and  3  of  them  monotypic  and  restricted  to  the  "Grande  He":  Quivisianthoideae,
Capuronianthoideae,  Neomangenotioidtnie.  The  Melioideae  is  richly  repre-
sented  by  the  Trichilieat^  and  Turraeeae,  but  5  tribes  out  of  7  are  lacking.  The
Trichilieae  is  composed  of  10  g(Miera,  9  of  which  are  palaeotropical  (3  re-
stricted  to  Asia,  4  to  Africa  sensu  stricto);  there  are  4  genera  in  Madagascar:
Malleastnufi  (12  spp.)  endemic  to  Madagascar-Comores-Aldabra;  Astrotrichilia
(14  spp.)  endemic  to  Madagascar;  Lepidotrichilia  (4  spp.)  restricted  to  Mada-
gascar  and  E.  Africa;  TrichiUa  (50  spp.  in  America,  14  spp.  in  Africa,  some  spp.
in  Xhidagascar  and  the  Indo-Xhilayan  region).  The  palaeotropical  tribe  Tur-
raeeae  is  best  represented  in  this  part  of  the  world:  only  1  genus  (Munronia)
is  endemic  to  Asia;  Nare^amia  has  1  species  in  India,  1  in  Angola;  Tumiea  has
24  sp(*cies  in  tropical  Africa,  30-40  species  in  Madagascar,  Mauritius  and  the
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Comores,  and  about  6  species  in  tropical  Asia  and  Australia.  There  are  2  gen-
era  endemic  to  Madagascar;  Humhertioturraea  (6-7  spp.)  and  Calodecarijia
(1  sp.)  and  1  genus  is  endemic  to  S.  Africa:  Nymania  (1  sp.)-  The  Swietenio-
idcae-Swietenieae  (9  gen.)  is  represented  by  genera  in  Africa  and  Madagas-
car,  all  of  tlie  endemic:  Khaija,  Entandophragma,  Pseudocedreh  and  Lovoa  in
Africa  sensu  stricto,  Khaya  and  Ncobegiica  in  Ahidagascar;  there  are  2  genera
in  Asia-Malesia:  Soymida,  ChukrasUi,  and  2  genera  in  America:  Sivielenia,
SchnmrdecL  The  Xylocarpeae  is  composed  of  2  genera:  Xylocarpus  (2  spp.),
a  genus  of  mangroves  and  swamps  confined  to  Indian  Ocean  coasts,  included
in  the  Madagascan  region,  and  one  African-American  genus,  Carapa  (2-3  spp.)
(Pennington  &  Styles,  1975;  Leroy,  1977b).

To  conclude  about  Meliaceae,  strong  endemism  exists,  at  the  subfaminial  and
generic  levels  in  Madagascar  and  at  the  generic  level  in  Africa.  The  Meliaceae
is  an  ancient  family  represented  in  Africa  sensu  lato  by  24  genera  —  that  is
nearly  50%  of  the  whole  family  —  1(S  of  which  are  endemic.  One  genus  (Lcpido-
trichilia)  is  common  to  Madagascar  and  E.  Africa.  The  tribe  Turraeeae  seems
centered  on  the  Madagascan  region;  here  Turraea  has  its  highest  number  of  spe-
cies,  and  3  genera  are  endemic  to  this  region  sensu  lato:  2  to  Madagascar,  one
to  S.  Africa.  Furthermore,  there  is  a  hnk  between  Capuronianfhus  and  Xylo-
carpeae.

Zygophyllaceae  is  a  family  of  25  genera  and  200  species  (Hutchinson,  1967),
is  mostly  woody,  and  is  distributed  in  dry  regions  of  the  two  hemispheres,  often
in  semideserts.  It  is  represented  by  2  genera  in  Madagascar:  Trihtdm,  a  widely
spread  genus,  which  there  has  2  nonendemic  species;  Zygophylhim,  a  large  genus
confined  in  the  Old  World,  especially  in  southern  Africa,  with  2  species  endemic
to  Madagascar,  one  of  them  Zygophyllum  madagascaricnse  (Baill.)  Stauffer,
with  a  peculiar  drupaceous  fruit,  can  be  considered  as  the  type  of  a  special
subgenus.  The  two  species  occur  sympatrically  in  the  South  Domain,  generally
on sands next to the sea.

Erythroxylaceae  is  a  family  of  3(-4)  genera,  the  largest  of  which  is  Erythro-
xyJiun  with  about  200  species.  This  pantropical  genus  has  about  30  species  in
the  Madagascan  region,  all  endemics.  The  other  genera  are:  Aneidophiis  (1  sp.)
and  Pinacopodium  (2  spp.)  in  tropical  Africa  and  NectaropeUdum  (perhaps  a
special  family)  with  9  species,  5  of  which  are  endemic  to  Madagascar  and  still
undescribed,  the  other  4  being  endemic  to  Africa.  Nectaropctalum,  whose
Madagascan  presence  is  known  thanks  to  Capuron's  work  (1963c),  is  a  re-
markable  plant  with  imbricate  and  persistent  sepals  and  dry  and  dehiscent
fruits.  It  occurs  in  the  dry  regions  in  the  north  and  northwest  parts  of  the  western
DoTuain  in  Madagascar.  Aneidophus  is  sometimes  put  in  the  Linaceae.

Lepidohotryaceae.  Following  Hutchinson  (1967),  this  palaeotropical  fam-
ily  is  composed  of  3  genera:  Sarcotlwca  (10  spp.)  in  tropical  Asia,  Dapania  (3
spp.)  in  Malaya  and  Madagascar  (Veldkamp,  1967);  Lcpidohotrys,  in  Africa
(Leonard,  1950).  Thus,  it  presents  an  interesting  distribution,  but  its  natural-
ness  is  questioned  (Airy  Shaw,  1966;  Veldkamp,  1967).  Whatever  it  may  be,
the  Madagascan  plant,  Dapania  pentandia,  is  a  very  intert\sting  species  sharply
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distinct,  with  flowers  perfect,  5-staniinate,  and  deprived  of  interstaniinate  scales
(Huynh,  1971).  According  to  Raven  &  Axelrod  (1974),  Dapania  might  have
reached  Madagascar  by  long-distance  dispersal  around  the  Indian  Ocean.  Let
us  note  tliat  this  hypothesis,  rather  convincing  as  regards  a  genus  whose  fruits
are  readily  dispersed,  is  consistent  with  a  great  anticjuity  for  tlie  Madagascan
species.

Geraniaceae,  Following  Humbert  (  1959),  this  family  is  represented  by
3  nonendemic  genera:  Geranium  (2  spp.  of  the  African  section  Simensia,  1  of
which  endemic);  PeIar<i^onium  (1  endemic  sp.  of  the  S.  African  section  Ciconium;
1  endemic  species  of  the  section  Ferlstera,  which  extends  from  S.  Africa  to  Aus-
tralia,  New  Caledonia);  Monsonia  (an  African  g(Muis  with  1  species  in  secondary
vegetation).

Oxalidaceac.  This  unrevised  family  comprises  2  nonendemic  genera  and  21
species  (according  to  Baron,  quoted  by  Humbert):  Biophytum  and  Oxalis.

Linaceae  is  represented  by  2  nonendemic  genera:  Limnn  (2  endemic  spp.)
and  the  palaeotropical  genus  llugonia  (5  endemic  spp.).

Bahaminaceae  is  a  family  of  2  genera,  1  of  which,  Impalicns,  occurs  abun-
dantly  in  \hidagascar  where  100  species  or  so  have  been  recognized.

Ixonanthiiceae,  considered  by  many  authors  as  a  subfamil)-  of  Linaceae,  is
present  in  Madagascar  with  an  endemic  species  of  tlie  genus  Allantospermum
{=  Cleistanthopsis),  which  is  bitypic,  the  other  species  occurring  in  Borneo.
These  species  which  were  described  independently  in  the  same  year  1965  liy
Forman  for  Borneo  and  Capuron  for  Madagascar,  are  botli  very  similar  to  one
another  and  well  distinct:  eacli  of  them  must  be  considered  as  a  subgenus  of
its own.

It  is  surprising  enough  that  the  palaeotropical  family  Irvingiaceae  consisting
of  3  genera,  1  of  which,  Irvingia,  occurs  in  Africa  and  Southeast  Asia,  the  other
two  being  endenu'c  to  Africa,  is  absent  from  Madagascar.  But  the  related
genus  Allantospermum  has  a  distribution  parallel  to  that  of  Irvingia,  Plants  of
the  group  Irvingiaceae  —  Ixonanthaceae  are  a  fundamental  link  between  Africa-
Madagascar  on  one  hand  an  Southeast  Asia  on  the  other.  Hence,  I  fully  agree
with  Raven  &  Axelrod  (1974)  that  it  must  proceed  from  "an  west  Gondwanaland
plexus.

MalpigJiiaceae.  This  family  of  woody  plants  consists  of  5  tribes,  65  genera,
and  1,200  species  (Hutchinson,  1967),  mostly  of  Soulli  America.  Some  outliers,
perhaps  15  genera  or  so,  occur  far  from  America.  There  are  10  genera  in  Mada-
gascar:  Acridocarpus  (30-50  spp.)  extends  from  troj^ical  and  S.  Africa,  Arabia,
Madagascar  to  New  Caledonia.  Caucanthus  is  an  African-Madagascan  genus
of  25  species.  Tlie  endemic  genera  are:  Trichomariopsis  (1  sp.),  PJiilgamia  (3
spp.),  Cahjptostylis  (1  sp.),  Microsteira  (28  spp.),  Rhynchophora  (1  sp.),  Digoni-
opterys  (1  sp.).  SpJiedamnocarpus  is  a  Madagascan-African  genus  (8  sp.  in  S.
and  E.  Africa,  12  sp.  in  the  Madagascan  region).  Tristellateia  is  a  palaeotropical
genus  (40  spp.,  20  spp.  in  Madagascar,  1  in  E.  Africa,  ncme  in  Australia).  All
these  genera  belong  to  two  tribes:  Hiraeeae,  which  contains  20  genera,  10  of

99

which  are  endemic  to  S.  America,  and  Banistereae  (15  gen.).  If  we  consider  the
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wholly  family,  4(S  genera  are  endemic  to  America,  3  to  Africa,  3  to  Asia,  and  6
to  Madagascar.  All  Madagascan  genera  are  either  endemic  or  palaeotropical.

On  the  basis  of  the  present  evidence  one  can  retain  the  idea  that  a  post-
Oligocene  improverishment  intervened  in  Africa  and  perhaps  in  Asia  to  eliminate
part  of  Malphigiaceae,  Madagascar  playing  its  well-known  role  as  a  center  of
survival.

Vochysiaceae  and  Trigoniaceac.  Plants  of  this  group  are  chiefly  represented
in  South  America  with  8  endemic  genera  and  many  species.  But  1  genus,
Erismadelplius,  is  present  in  tropical  Africa  (with  2  spp.),  1  in  Madagascar
Humhertiodendron  (1  sp.),  and  1  in  S.E.  Asia  Trigoniastrum  (1  sp.).  Judging
from  this  pattern  of  distributions  with  wide  disjunctions  and  unbalanced  pro-
portions  concerning  the  number  of  species,  we  may  suggest  that  Vochysiaceae
originated  in  Gondwana,  the  extant,  extra-American  genera  clearly  being  relicts.

Pohjgahiceae.  This  family  with  a  wide  and  mainly  pantropical  distribution
is  an  ancient  one  consisting  of  17  genera,  50%  of  which  are  endemic  to  America;
it  is  poorly  represented  in  Madagascar  with  only  2  genera:  20  endemic  species
of  Pohjgala  and  1  endemic  species  of  CarpoloJna,  a  Madagascan-African  genus
of  7  species  (Breteler,  1969).

Araliaceae  is  a  family  (still  unrevised  for  Madagascar)  of  600  species  dis-
tributed  in  50  genera,  chiefly  tropical,  with  two  principal  centers  in  Southeast
Asia  and  America.  Its  representation  in  Madagascar  and  the  Mascarenes  and
the  Seychelles  is  very  important  and  of  special  interest,  with  9  genera,  including
4  endemic,  and  over  50  species.  Hutchinson  considers  the  family  to  be  composed
of  7  tribes,  4  of  which  are  present  in  Madagascar:  Cussonieae:  Ctissonia  (25
spp.  in  tropical  and  S.  Africa,  Madagascar,  Comores,  Mascarenes),  Butryopanox
(endemic  to  the  Mascarenes  with  6  spp.),  Cuphocarptis  (a  monotypic  genus
endemic  to  Madagascar).  Panaceae:  Polyscias  (palaeotropical  genus  of  53
spp.;  8  spp.  in  Africa,  35  spp.  in  Madagascar-Comores,  8  spp.  in  the  Mascarenes,
1  .sp.  in  the  Seychelles,  1  sp.  in  Ceylon);  Gastonia  (10  spp.  in  tropical  and  E.
Africa,  Madagascar,  Mascarenes,  Borneo,  New  Guinea  .  .  .);  ScJwfflera  (a  pan-
tropical  genus  with  15  spp.  in  Madagascar-Comores,  13  spp.  in  Africa,  1  in  the
Seychelles,  some  spp.  in  Ceylon);  Sciadoponax  (a  monotypic  genus  endemic  to

gascar);  Geopanax  (1  sp.)  endemic  to  the  Seychelles.  Hedereae:  Neocus-
(5  .son.  in  tronical  and  S.  Africa,  Madagascar).  Plerandreae:  Indokingia

Madi
sonici
(a  monotypic  genus  endemic  to  the  Seychelles).

Several  facts  have  to  be  emphasized:  (1)  the  distribution  of  the  genera
into  4  tribes,  of  which  2  have  a  single  representative.  (2)  The  pattern  of  en-
demism  with  one  monotypic  genus  special  to  the  Seychelles,  and  one  polytypic
to  the  Mascarenes.  (3)  The  very  large  number  of  Polyscias  species  in  the  Mada-
gascan region fflera  species  in  the  M

Madag
These  facts,  some  of  which  remain  rather  enigmatic,  support  the  hypothesis

Mad
as  an  active  center  of  speciation.  Moreover,  the  family  as  a  whole  is  well
rooted  in  the  African  region.

Umhelliferae  (275  gen.,  2,800  spp.).  This  family  is  represented  in  Madagascar
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by  only  9  genera,  2  of  which  are  ciidcniic:  Anisopoda  (1  sp.)  and  PhellolopJutun
(1  sp.);  1  is  African-Madagascan,  Iletcromorpha  (S  spp.  endemic  to  Madagascar
and  a  few  in  Africa);  5  are  widespread:  Carum,  Pimpinella,  Caucalis,  Sanicula,
and  reucedanum,  TIumc  are  22  species  of  which  19  are  endemic  (Ilnmbert,  1959).
The  interesting  recent  discovery  of  a  Lilaeopsis  species  in  Madagascar,  Raynal,
(1977)  is  snrprising  enonglh  This  genus,  which  until  now  had  26  species  witli
16  American  and  tlie  otliers  from  Australia  and  New  Zealand,  is  a  typically
Goudwanian  genus,  which  is  absent  from  Africa.  So  a  new  problem  is  raised
wln'ch  is  worth  thinking  about  and  analyzing.

VI

L()<i,a)uaceae,  This  family  (as  circumsciibed  by  Leenhouts,  [1962]  of  26
[28]  geiL,  600  spp.)  is  represented  in  Africa  and  Madagascan  by  11  genera,  5  of
which  are  endemic.  The  Madagascan  representation  is  important  with  6  tribes
(the  family  consisting  of  7),  cS  genera,  and  70  species.

The  genus  AnlhocJcista  (Potalieae)  is  restricted  to  tropical  Africa  and  Mada-
gascar  with  14  species  (4  in  Madagascar),  but  its  nearest  ally  is  Fa^^mea  from
Asia  and  the  Pacific.  Ntixia  (Buddlejeae)  consists  of  15  species  in  Africa  (Leeu-
wen1)erg,  1975a),  11  species  in  the  Madagascan  region,  of  which  10  are  endemic
(including  1  in  the  Comores  and  1  in  the  Mascarenes);  its  closest  affinities  are
with  the  monotypic  genus  VcUanlhcra  from  Central  and  Soudi  America,  and  also
with  flu*  monotypic  genus  Androija,  endemic  to  Madagascar  (Leenhouts).  Bud-
die  ja,  a  large  geims  of  more  than  100  species  (belonging  to  the  same  tribe),
widespread  in  the  tropics,  except  for  Australia  and  the  Pacific,  is  liighly  differen-
tiat(al  in  Nhidagascar  (8  spp.,  1  of  which  is  endemic  to  the  Reunion)  (Leeuwen-
berg,  1975b).  The  tribe  Loganieae  from  Malaysia  and  the  Pacific,  reaches  the
Mascarenes  with  2  endenu'c  species  of  Gcniostomci:  G.  horhonicum  and  G.  pcdun-
culalum.  The  small  genus  (6  spp.)  Mitrcoh  {—  Cynoctouiim)  (American-Asian
tribe,  Spigelieae),  wliich  has  a  very  extended  and  discontinuous  area,  is  present  in
Madagascar  with  1  endemic  spcx'ies,  M,  tur<^ida  Jovet.  Three  other  species  are  con-
fined  to  Asia,  2  of  which  are  local  endemics  (\^ietnam,  Sabah);  1  species  is  en-
demic  to  the  southern  United  States,  and  th(^  sixth,  M.  pctiolata,  occurs  in  N.
America,  Brazil,  Asia,  Australia,  and  West  Africa  (Leeuwenberg,  1974).  One
African  speci(\s  of  Mosluea  (Celsemieae),  a  genus  of  8  species,  7  of  which  are  in
tropical  Africa,  occurs  in  Madagascar;  tlie  eighdi  species  is  known  from  lirazil.  The
eighth  genus,  Stnjchiws,  is  widely  distributed  in  the  tropics  and  subtropics  with
about  200  species,  15  of  which  are  in  Madagascar.

All  these  facts  form  a  complicated  whole  from  w^hich  several  ideas  can  be
drawn.  First,  Loganiaceae  is  an  old  family  with  a  wx:)rldwidc  distribution  in  the
tropics  and  subtropics  of  both  hemispheres.  Second,  we  have  to  take  care  not  to
explain  every  case  in  terms  of  the  old  and  discontinuous  distribution  of  the
family.  There  is  one  endemic  species  of  Mostuca  in  Brazil,  two  endemic  species
of  Gcniostomci  in  the  Mascarenes,  and  some  vast  gaps  in  the  area  of  Mitrcoh
species,  but  we  think  no  general  and  single  explanation  of  this  is  to  be  sought.
With  respect  to  Gcniostomci  species  from  the  Mascarenes,  one  must  have  in
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mind  that  an  extremely  close  ally,  tjie  genus  Lahordia,  with  as  many  as  20  spe-
cies,  is  endemic  to  the  relatively  young  island  Hawaii.

Gentianaceae  {HO  gen.,  900  spp.).  Tliis  family  is  represented  in  Madagascar
by  9  genera  (50  spp.,  %  of  which  endemic),  of  which  2  are  endemics:  Tachiadenus
(10  spp.)  and  Gcntianothamnus  (1  s^^.)-  The  genus  Chironia  is  endemic  to
Africa-Madagascar.  The  other  genera  are  palaeotropical  {Exacum,  15  spp.,
SeJxica,  Camcara)  or  widely  spread  {Swcrtia,  Eniscostemma,  Neurotheca).  Let
us  note  that  the  genus  Neurotheca  is  present  in  the  Madagascan  sw\amps,  with
the  widespread  species,  N.  Joeselioidcs  (Guyana,  Brazil,  tropical  and  E.  Africa)
(Raynal,  1968).

Mcnyantliaceae  (5  gen.,  33  spp.).  The  only  genus  present  iu  Madagascar
is  Nymphoides  with  3  endemic  species.

LcntihularUiceae  (4  gen.,  170  spp.)  is  a  family  of  inscctivonms  water  herbs
widely  distributed  over  the  Globe.  It  has  2  genera  in  Madagascar:  Utricularia
(13  spp.,  10  ?  endemic)  and  Genlisea  (an  African-American  genus  with  4  spp.
in  Nhidagasear,  3  endemic).  Because  these  plants  are  readily  dispersed,  they  do
not  provide  good  material  for  biogeographical  analysis.

Apocynaccae  (250  gen.,  2,000  spp.,  according  to  Markgraf,  1976).  This  is  a
family  of  wide  distribution  but  chiefly  pantropical,  which  is  composed  of  4
subfamilies,  all  of  them  represented  in  Nhidagascar.  There  are  23  genera  in
Madagascar  (10  endemic)  and  146  species  (140  endemic).  One  genus,  Oistan-
tlicra  is  endemic  to  the  Mascarenes.  The  palaeotropical  genus  Carissa  (Plume-
rioideac  —  Garissinae)  has  9  species  in  Madagascar  (7  endemic).  In  the  same
subfamily,  the  Garisseae  —  Landolphiinae  is  mainly  represented  by  the  pantrop-
ical  genus  LandoJphia,  which  has  a  total  of  60  species  (13  endemic)  in  Mada-
gascar  and  over  40  in  Africa.  There  are  2  genera  in  the  Rauwolfieae  (a  tribe
of  12  genera,  mostly  in  Asia)  —  Rauwolfiinae  (a  subtribe  of  3  genera  with  a  dis-
junct  distribution):  the  pantropical  genus  Raiiwolfia  (5  endemic  species)  and
the  endemic  genus  Ccdmcala  (18  spp.).  The  Plumerioideae  —  Alstonieae  is  in-
terestingly  represented  by  4  subtribes:  the  endemic  monotypic  genus  Craspido-
spcnnum  is  one  of  2  genera  constituting  the  subtribe  Graspidosperminae,  the
other  inhabiting  Malesia.  Stenopha^ia  (  Aspidospermatinae,  a  subtribe  of  3
genera:  1  in  America,  1  in  Africa),  with  5  species,  is  endemic.  Catluiranthus
(Gatharanthinae)  is  an  isolated  genus  with  7  Madagascan  species  and  1  species
in  India.  Two  genera  out  of  4  in  the  Plectaneineae  inhabit  Madagascar:  Plec-
tancia  (12  spp.)  endemic;  Gonioma  with  1  species  in  S.W.  of  Madagascar  and
1  species  in  S.  Africa.

The  Apocynoideae  has  4  genera  in  Madagascar,  1  of  which,  RoupelUmi  (1  sp.  ),
is  endemic;  Mascarenhasia  is  an  isolated  genus  with  12  species,  1  of  which  reaches
E.  Africa;  Pachypodium  is  an  isolated,  xerophilous  genus  with  17  species  in
Madagascar  (12  endemic)  and  a  few  in  E.  and  S.  Africa.

Stronger  endennsm  is  offered  by  the  Tabernaemontanoideae,  which  contains
4  endemic  genera  and  another  one  almost  endemic  with  1  sj)ecics  also  in  E.
Africa  {Ilazunta  coffcoides).

A  fact  of  special  interest  is  that  two  monotypic  subtribes  of  Apocynoideae
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(Mascarenliasiinae,  Pachypodiiiiae)  are  restricted  to  the  Madagascan-E.  African
area.

Asclcpiadaceac  (one  monotypic  genus,  Trichosandra,  is  endemic  to  Mauritius),
Solanaccae,  llydroplujUaccac  (cf.  Humbert,  1959).

Convolvulaccae  {Ilumhcrtiaccac  included)  (55  gen.,  1,400  spp.).  This  is  a
family  of  wide  distrilniticm,  but  mainly  of  the  tropics  and  subtropics,  that  is  par-
ticularly  abundant  in  America,  There  are  11  genera  in  Madagascar,  of  vv])icli
3  are  endemic  (cf.  IIum1:)ert,  1959).

Bor(i<iinaceac  (100  gen.,  2,000  spp.)  (cf.  Humbert,  1959).
CaUitrichaceac  (1  gen.,  30  spp.).  Tlie  genus  CalUtrichc  is  represented  in

Madagascar  by  at  least  3  endemic  species.  None  of  the  African  or  European
species  (wists  in  Madagascar.  Two  species  seem  to  have  some  niorplK)logical
characters  ot  S.  America  taxa  (II.  Schotsman,  pers.  comm.).

Vcrhcudccae  (91  gen.,  3,000  spp.).  This  family  is  well  represented  in  Mada-
gascar  with  12  indigenous  genera  and  130  species  (123  endemics).  There  are  2
endemic  genera:  Adelosa  (1  sp.)  and  Acharitca  (1  sp.),  the  latter  being  very
close  to  Ncsogcncs,  which  also  has  1  endemic  species  in  the  Madagascan  region
while  the  others  occur  in  E.  Africa  and  Polynesia.  Another  genus,  CocJocarpinn,
has  5  Madagascan  and  1  Socrotan  species.  If  we  add  another  genus  common  to
Madagascar  and  Africa,  Chascanum  (30  spp.  with  2  endemic  in  Madagascar  and
28  in  Alrica)  and  2  palaeotropical  genera,  UoJmskioJdki  (10  spp.  with  5  (en-
demic  in  Madagascar)  and  Prcmna  (200  spp.,  of  which  13  occur  in  Madagascar,
all  but  2  endemic),  we  sec  that  7  out  of  12  genera  can  be  considered  to  be  palaeo-
tropical.  The  other  5  genera,  2  of  which,  Vitex  and  Clcrodcndrum,  have  respec-
ti\x'ly  39  species  (38  endemic)  and  62  species  (endemic)  in  Madagascar,  are
pautropical.

In  contrast  with  these  large  genera,  the  other  3  are  also  large  genera  but
small  in  their  Madagascan  representation;  PJiyla  (1  cosmopolitan  sp.),  Priva
(1  endemic  sp.,  1  sp.  common  to  Africa,  1  sp.  common  to  Asia),  and  Callicorpa
(1 endemic sp. ),

Some  very  interesting  facts  ha\  e  to  be  emphasized.  First  of  all  is  the  presence
of  2  monotypic  endemic  genera,  1  of  which,  Aclmrilea,  is  akin  to  Ncso[i,cncs  (6
spp.),  a  genus  wnth  an  extraordinary  distribution  in  E.  Africa-Comores-Seychelles-
Mascarenes-Madagascar  and  Polynesia.  The  two  genera  belong  to  a  group,  a
family  of  its  own  according  to  some  authors  (Dicrastylidaceae),  which  is  essen-
tially  Australian  {Pliysopsis\  Lachnostachijs,  DicrastyUs,  McdlopJiora,  ...  ),  All
of  these  genera  are  closely  related  to  Verbenaceae  —  Stilboideae,  a  small  sub-
family  of  5  monotypic  genera,  endemic  to  S.  Africa,  Therefore,  there  is  a  link,
which  seems  ancient,  between  Madagascan  and  Australian  Verbenaceae.

IVnother  fact  is  that  there  is  a  littoral  species  of  Vitex,  V.  trifolia,  which  covers
a  large  area  around  the  Indian  Ocean  from  E.  Africa  to  Japan  and  Australia.  It
represents,  of  course,  a  category  different  from  that  of  Ccdophyllum  inophylhnn.
The  former  has  surely  nothing  to  do  with  other  species  such  as  this  one,  which
should  be  considered  as  a  possible  pioneer  species.  Another  species.  Phyla  nodi-
flora,  belonging  to  an  American  genus,  occurs  here  and  there,  on  sandy  beaches
and  also  at  higher  elevations,  preferentially  on  calcareous  soils.
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L(i])iatoe  (  in  particular,  one  monotypic  genus,  MaJu/a,  is  endemic  to  Reunion),
Aviccnniaceae,  Phinta<i,inciceae  (cf.  Humbert,  1959).

Oleaceae.  This  family  of  29  genera  and  600  species  is  widespread  over  the
World,  especially  in  temperate  and  tropical  Asia.  There  are  62  Madagascan
species  (60  endemic)  and  5  genera,  of  which  2  are  endemic  to  the  Madagascan
region:  Noronhia  (40  spp.)  and  Comnranthus  (2  spp.  in  Madagascar  and  one
in  the  Comores).  The  other  genera  are:  Olea,  an  Old  World  genus  with  20
species,  of  which  4  (3  endemic)  occur  in  the  Madagascan  region.  Two  large
tropical  and  subtropical  genera:  Linociera  (1  sp.  endemic  to  Madagascar  and  1
endemic  to  the  Comores),  and  Jasminum  (9  spp.,  8  endemic).

Scrophuloriaceae  (unrcviscd  family;  cf.  Humbert,  1959;  2  genera,  AUocahjx,
1  sp.,  Bryodes,  3  spp.,  are  endemic  to  the  Mascarenes).

Myoporaceae.  This  small  family  of  Bignoniales  deserves  special  attention.
It  is  composed  of  4-5  genera,  2-3  of  which  occur  in  S.  Africa-Madagascar.  Only
one  genus,  Myoporum  (30  spp.)  has  a  wide  distribution  from  Australia  and  the
Pacific  Islands  to  Japan  and  E.  China  and  even  the  Mascarenes  (1  sp.,  endemic).
The  other  genera  are:  PhoUdia  (40  spp.),  endemic  to  Australia;  Bontia  (1  sp.),
endemic  to  the  West  Indies;  Ranopisoa  (1  sp.),  endemic  to  Madagascar  (Leroy,
1977d)  and,  when  admitted  in  Myoporaceae,  Oftici,  3  species  endemic  to  S.
Africa.  Ranopisoa  was  described  as  Oftia  by  Capuron  (  1972a),  but  T  have  shown
that  it  is  distinguished  from  the  latter  by  some  characters.  Whether  or  not
Oftia  belongs  in  this  family  (
any  case,  it  is  at  least  an  ally.

Myoj:
along  with  those  from  Cunoniaceae  and  other  austral  families,  that  their  geo-
graphical  origin  might  have  been  in  any  part  of  Condwanaland.  Moreover,  the
Myoporaceae,  although  having  reached  a  high  taxonomic  level,  might  have
originated  before  the  breakup  of  Condwanaland.  However,  the  wide  distribu-
tion  of  the  genus  Myoporum,  obviously  post-Condwanian,  might  result  from
long-distance  dispersal  during  Tertiary  times.

Gesneriaceae  (120  gen.,  2,000  spp.).  This  is  a  family  divided  into  2  sub-
families,  Gesneroideae  and  Cyrtandroideae,  the  former  principally  American
(with  some  Australasian  genera),  and  the  latter  principally  tropical  Asian  and
African  and  also  European  and  even  Australasian  {Cyrtamlra,  .  .  .);  it  is  repre-
sented  in  Madagascar  by  3  genera:  Streptocarpus,  a  genus  endemic  to  Africa-
Madagascar,  with  41  species  in  Madagascar,  all  of  them  endemic  and  90  species
in  Africa,  almost  all  in  S.  and  E.  Africa;  Didymocarpus,  a  genus  widely  distributed
in  warm  regions  (150  spp.)  having  1-3  species  in  Africa  and  3  endemic  species
in  Madagascar;  Colpogyne,  an  endemic  monotypic  genus  (Burtt,  1971).

Bi^noniaceae  (120  gen.,  650  spp.).  In  Madagascar  this  family,  is  represented
by  2  tribes,  out  of  4  constituting  the  family  (Schuman,  1895),  and  10  genera.
It  displays  an  old  distributional  pattern  of  great  interest  with  respect  to  the
tribe  Creseentieae,  which  is  composed  of  11-12  genera:  5-6  in  Madagascar,  all
of  them  endemic,  5  in  America,  and  1  in  Africa.  This  distribution  is  especially
noteworthy  as  the  5-6  Madagascan  genera  form  a  homogenous  group,  with,  it
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seems,  some  distinctive  evolutionary  trends.  If  we  put  the  genera  with  unilocular
stamens  aside  {Opliiocolca,  5  spp.  and  Colea,  20  spp.),  the  other  .3-4  genera,
although  well  defined,  are  very  close  to  one  another.  In  my  opinion,  RJiodocolea
might  he  the  most  primitive,  particularly  R.  pcrrieri  Capuron  with  its  perfect
actinomorph  flowers  and  pentastaininate  androecium  (it  even  might  be  raised
to  the  generic  level).  Next  to  Rhodocolea  is  Phylloclenitim,  then  Phtjllarthnm,
a  plant  whose  leaves  are  reduced  to  an  articulated  rachis.  Two  species  of  the
hitter  (discovered  and  described  by  Capuron,  1960,  1970a)  offer  such  an  extraor-
dinary  floral  zygomorphism  that  I  (Leroy,  1972)  proposed  to  base  a  new
genus  ParaphijUarthron,  upon  them.  Whether  accepted  or  not  as  taxon  by  sul)-
sequent  authors  does  not  matter,  what  is  important  is  that  it  descended  from
VhijUarlhron,  a  taxon  still  in  existence  today  in  the  same  country.  The  genus
VlujlUtrlhron  itself  was  possibly  derived  from  a  Rho(locoha-\\kQ  taxon,  now  ex-
tinct.  The  xMadagascan  Crescentieae  are  possibly  a  group  of  closely  related
genera  that  have  originated  in  Madagascar  during  post-Gondwanian  tiine.

The  tril)e  Tecomeae  has  4  genera  in  Madagascar;  Pcrichhwna,  a  monotypic
and  endemic  gemis  very  close  to  Fernandoa.  Fernandoa,  a  genus  of  6  species
of  which  3  are  endemic  to  Madagascar  and  3  endemic  to  tropical  Africa  (Gentry,
1975).  RJiii^ozum  (1  sp.  in  Madagascar,  3  spp.  in  South  Africa).  Stcrcospcrmuui,
a  palaeotropical  genus  with  9  species  m  Madagascar  (constituting  a  distinct
section,  confined  to  the  western  Domain).

The  family  Bignoniaceae  in  Madagascar  seems  to  offer  a  typical  case  of
post-Gondwanian  evolution  or  taxogenesis  from  some  ancestors,  now  extinct,
common  to  Africa  and  South  America.

Acanthaceae  (250  gen.,  2,500  spp.).  In  Madagascar  there  are  57  genera,  of
which  22  are  endemic,  and  more  than  400  species,  375  of  which  are  endemic.
Eleven  genera  are  African-Madagascan  with  47  .species  in  Madagascar,  42  of
which  are  endemics.  Five  genera  are  related  to  African  genera.  The  other
genera  are  palaeotropical  or  pantropical:  Justicia,  95  species  m  Madagascar,
90  of  which  are  endemic  with  African  affinities;  Ihjpocstes  80  species,  78  of
whicli  are  endemics.  On  the  whole,  affinities  with  the  African  flora  are  obxious;
those  with  the  Asian  and  Malaysian  floras  are  rather  modest  (Benoist,  quoted  by
Humbert,  1959).

Several  remarks  deserve  attention:  The  very  high  degree  of  generic  en-
demism  is  noteworthy  hi  Madagascar.  Moreover,  the  distributional  pattern  of
several  genera  is  of  a  particular  interest.  The  genus  Stenandriopsis  (5  spp.  in
tropical  west  Africa,  1  in  E.  Africa,  8  in  Madagascar)  is  closely  allied  to  Aplie-
hndni  (200  spp.  in  tropical  America;  Heine,  1963;  Stearn,  1971).  The  genus
Mendoncia,  which  is  mosdy  S.  American  (90  spp.),  has  4  species  in  Africa
(Gabon  &  Ivory  Coast)  and  3  in  Madagascar.  It  is  closely  related  to  the  mono-
typic  genus  Gilleiiclla,  endemic  to  Congo-Angola,  so  much  so  that  Bremekamp
proposed  to  link  the  two  genera  in  the  new  family  Mendonciaceae.  The  genus
Justicia  occurs  likewise  in  S.  America  and  Africa-Madagascar.  Oplonia  is  Mad-
gascaii-Amcrican  (9  spp.  in  the  West  Indies,  5  spp.  in  Madagascar),  but  absent
from  Africa  (Stearn,  1971).  All  these  factors  indicate  that  the  family,  evolu-
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tionarily  advanced  as  it  is,  might  liavc  had  a  Gondwanian  origin  (perhaps  by
the close of the Cretaceous ) .

Pcdaliaceae.  This  small  family  (12  gen.)  is  almost  completely  confined  to
warm  regions  of  the  Old  World,  especially  Africa  where  9  genera  are  endemic.
Uncarina,  endemic  to  Madagascar,  is  a  genus  of  shrubs  with  thick  branches  and
contains  9  species,  all  of  them  more  or  less  xerophilous  and  occuring  in  the  Oc-
cidental  Domain  (Humbert,  1962).  Several  species  belonging  to  other  genera
have  been  introduced:  Dicerocanjum  zangucharium,  a  monotypic  genus  of  E.
and  S.  Africa  and  Rhodesia,  Angola;  Sesamum  sp.;  Martynia  (-  Martiniaceae
Stapf.,  an  American  family  of  3  genera)  annua,  introduced  from  Mexico  into
Africa  and  Madagascar.  An  annual  herb  of  African  sandy  beaches,  Pedalium
niurex,  is  also  in  Madagascar  and  reaches  Ceylon  and  India.

Campanulaceae  [Loheliaceae  included)  is  a  family  (60  gen.,  1,500  spp.)  witli
worldwide  distribution,  but  particularly  in  the  Mediterranean  region  and  S.
Africa,  and  also  in  the  Tropics.  There  are  30  species  (26  endemic)  and  7  genera
(3  endemic)  in  the  Madagascan  region.  Four  genera  belong  to  Lobelioideae:
Ileterochaenia  (a  genus  consisting  of  3  spp.  endemic  to  Reunion),  Diahjpetahun
(endemic  to  Madagascar,  5  spp.),  Monopsis  (a  genus  of  tropical  and  S.  Africa
with  1  sp.  on  the  Comores),  Lobelia  (a  widespread  genus  [300  spp,],  mostly
tropical  and  subtropical,  richly  represented  in  Africa  and  America  with  12
species  in  Madagascar  [9  endemic]  and  7  species  in  the  Mascarenes  [2  endemic]  ).
There  are  3  genera  of  Campanulaceae  sensu  stricto;  Berenice  (a  monotypic
genus  endemic  to  the  Reunion—  Badre  et  ah,  1975),  Gunillaea  (an  African-
Madagascar  genus  with  1  species  endemic  to  Africa,  1  common  to  E.  Africa
and  Madagascar),  Wa]}lenher<^ia  (a  widespread  genus  but  mainly  of  the  S.
hemisphere  with  200  species  11  of  which  in  Madagascar  (4  endemic)  (M.  Thulin,
unpublished  paper,  1977).

It  is  of  special  interest  that  2  genera  are  endemic  to  the  Mascarenes,  and
monotypic:  they  seem,  therefore,  to  be  vestigial.

Goodeniaceae.  This  family  of  14  gcMiera  and  300  species  is  almost  exclusively
austral  but  its  Madagascan  representation,  1  genus,  Scaevola,  with  2  species
widespread  along  sea  coasts  all  over  the  Globe,  has  no  special  significance.

Ruhiaccae  (500  gen.,  5,000  spp.).  This  is  a  pantropical  and  subtropical  family
rei)resented  in  Madagascar  by  its  3  subfamilies  and  about  21  tribes  (Psycho-
trieae,  Morindeae,  Triainolepideae,  Pauridiantheae,  Craterispermeae,  Knoxieae,
Paederieac,  Hedyotideae,  Cruckshauksieae,  Lathraeocarpeae,  Anthospermeae,
Spermacoceae,  Rubieae,  Naucleeae,  Cinchoncae,  Mussaendeae,  Gardenieae,
Ixoreae,  Alberteae,  Vanguerieae,  Guettardeae).  There  are  about  70-80  genera,
25-30  of  which  are  endemic  (2  new  genera  recognized  by  Capuron  await  de-
scription),  and  more  than  600  species,  nearly  all  of  them  endemic.  As  was
emphasized  by  Bremekamp  (Humbert,  1959),  the  Madagascan  Rubiaceae  have
much  stronger  affinities  with  the  African  flora  than  with  the  Asian  one.  Some
genera  {TriainoJepis^  Alberta,  .  .  .  )  are  restricted  to  Madagascar  and  E.  and  S.
Africa.  Some  tribes  are  particularly  well  represented  in  Madagascar:  Psychotrieae
(ca.  11  gen.,  5  endemic),  Hedyotideae  (5  gen.,  2-3  endemic),  Spermacoceae,
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Naiicloea(*  (a  tril^e  of  8  geiKM'a,  5  CMideiiiic  in  Madagascar),  Ixorcae  (8-12
genera,  several  of  wliicli  endemic),  Gardenieae  (4  gen.,  2  endemic  —  Leroy,  1974).
Tlicrc  is  one  endemic  genns  in  the  Madagasean  Cinchoneae,  and  anotlier  one  in
the  Mnssaendeae.  Tliree  genera  are  endemic  to  tlie  Mascarenes:  SctjphocJilamys
(1  sp.),  NcoscJiimpcra  (1  sp.,  Seychelles),  Fcrnelia  (2  spp.).

Many  data  concerning  the  Madagasean  Rubiaceae  are  contained  in  an  im-
portant  unpnblished  paper  by  Capnron,  bnt  it  is,  however,  impossible  to  draw
any  serions  conclusion  before  the  revision  of  the  family  is  completed.

Composilac  (900  gen.,  15,000  spp.).  Tliis  is  a  very  large  family  of  cosmopoli-
tan  distribution.  It  ranks  first  in  the  S.  African  flora  with  174  genera  and  2,072
species  (Goldblatt,  this  symposium).  It  is  also  first  in  Madagascar  with  87  genera
(13  endemic)  and  550  species  (500  endemic)  distributed  in  9  tribes  (none  of
which  endemic).  Two  monotypie  genera  are  endemic  to  the  Mascarenes
(Eriolhrix,  CylindrocUne),  The  Madagasean  Compositae  are  strongly  linked
with  the  E.  and  S.  African  ones  (cf.  Humbert,  1959).

VII

Concerning  the  Madagasean  Monocots  1  sliall  be  content  with  recalling  some
of  the  outstanding  classical  facts,  supplemented  with  some  recent  results.  It  is
well  known,  for  example^  that  the  Bambuseae,  Palmae,  Pandanaceae,  and  Orchi-
daceae  have  a  particularly  important  Madagasean  representation.

A.  Alismatidae,  —  Among  the  represented  families:  Alismataceae,  Apono-
g(^tonaceae,  Schcuclizeriaceae,  Najadaceae,  Potamogetonaceae,  Hydrocharita-
ceae,  Triuridaceae,  only  the  latter  has  an  endemic  Madagasean  genus,  Scychcl-
hria  (I  sp.  in  Madagascar,  1  sp.  in  the  Seychelles).  The  Triuridaceae  (7  gen.,
SO  spp.)  are  herbaceous  terrestrial  mycotrophic  plants  with  apocarpous  flowers
and albuminous seeds.

B.  Commelinidae.  —  The  Bamboos  are  impressively  represented  in  Madagascar
with  10  genera,  6  of  wliich  endemic.  One  of  the  latter,  NastiiSy  has  12  species  in
Madagascar,  1  in  the  Reunion.  Three  are  monotypie:  lUlchcockclla  (which
is  related  to  both  Nastus  and  the  American  genus  CAiusqtica)  ,  Decaryochloa  and
Pseudocoix.  The  other  2  genera  are  Ilickelia  (2  spp.)  and  Pcrrierhamhus  (2
spp.)  (which  would  be  related  to  an  American  genus  [Humbert,  1959]).

The  nonbambnsoid  tribes  of  grasses  taken  as  a  whole  are  represented  in
Madagascar  by  132  genera,  15  of  which  are  endemic,  and  500  species.  Two
genera  constitute  by  themselves  two  trib(\s  apart:  Cyphochlacna  (Boivinelleae)
and  Lecomtella  (Lecomtelleae)  (J.  Bosser,  pers.  comm.).  Thus  there  is  some
indication  of  an  active  and  ancient  differentiation  of  grasses,  perhaps  since  the
EoccM»e.  A  study  restricted  to  the  Malagasy  fodder  grasses  was  published  by
Bosser  (1969).

Cyperaceae  (90  gen.,  400  sp.  ).  There  are  29  genera  and  350  species
(60  endemic)  in  Madagascar  (cf.  Humbert,  1959).  In  particular,  the  geims
Costidaria  is  to  be  cited:  it  is  composed  of  14  species,  11  of  which  occur  in
Australia,  and  3  in  S.  Africa  and  Madagascar.

Strelitziaceae  (3  gen.,  7  spp.).  This  is  a  family,  formerly  merged  into
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Musaceae,  whose  distribution  is  strictly  austral  and  strongly  discontinxious,  with
Ravenala,  a  nionotypic  genus,  in  Madagascar,  Strelitzia  (5  spp.  )  in  S.  Africa,
and  Phenakospenmim  (2  spp.)  in  S.  America.  One  genuine  species  of  the  palaeo-
tropical  family  Musaceac  (Ensete  sp.)  inhabits  Madagascar.

Commelinaceae  (38  gen.,  500  spp.).  Two  genera  are  of  special  interest:
Coleotrype  with  5  endemic  species  in  Madagascar,  1  species  in  S.  Africa^  and  1
in  W.  tropical  Africa;  Pseiidoparis  (2  spp.),  a  very  isolated  endemic  genus.

Eriocaulaceae  (13  gen.,  1,200  spp.)  is  a  family  of  extreme  biogeographical
interest  whose  area  is  almost  entirely  confined  to  tropical  and  sul)tropical
America.  There  are  only  2  genera  endemic  to  Africa-Madagascar:  Mesanthe-
mum  with  2  species  in  Madagascar  and  6  in  Africa;  Moldenkeanthus,  a  niono-
typic  genus  endemic  to  Madagascar.  Aside  from  Eriocaulon,  a  large  genus
which  has  19  species  in  Madagascar  (10  endemic),  the  other  2  genera  are
American  with  only  1  or  2  species  in  Africa  and  Madagascar  {PacpaJanthus,
Syngonanthus)  .  The  endemic  genus  Moldenkeanthns  is  very  close  to  Paepalan-
thiis  and  the  strictly  American  genus  Leiothrix  (Morat,  1976).

Zingiberaceae  (45  gen.,  700  sp.).  This  family,  especially  well  developed  in
Indo-Malesia,  is  represented  by  6  nonendemic  genera  in  Madagascar,  1  of
which,  Aidotandra,  has  5  species  (4  Madagascan  and  1  in  W.  tropical  Africa).

Typhaceae,  Juncaceae  (cf.  Hum])ert,  1959).
C.  Arecidae.  —  Palmae  (220  gen.,  2,500  spp.).  The  Palmae  (Arecales),  whose

fossil  material  is  known  from  the  Upper  Cretaceous,  are  one  of  most  noteworthy
features  of  the  Madagascan  flora.  There  are  18  indigenous  genera,  15  of  wliich
are  endemic,  and  120  species,  all  but  2  endemic  (Huml)ert,  1959),

The  palms  occur  also  in  the  Seychelles  (6  endemic  gen.:  the  famous  Boras-
soid  Lodoicea  possibly  related  to  the  Malayan  Borassodendron,  and  5  spiny
Arecoid  gen.)  and  Mascarenes  (6  endemic  monotypic  gen.)  (Corner,  1966).
According  to  Corner,  Madagascar  "acting  as  a  small  continent  of  long  isolation
has  evolved  new  species  of  undergrowth  palms  from  its  Arecoid  heritage,  but
it  has  not  produced  a  subfamily  or  a  new  manner  of  palm  life."  However,  such
Borassoid  genera  as  Medemia,  Latania,  and  Lodoicea  are  Gondwanian  relicts
(Corner).

Pandanaceae  (3  gen,,  700  spp.).  The  abundance  of  Pandanus  species  is
also  a  striking  feature  of  the  Madagascan  flora  which  counts  30  species,  nearly
all  of  them  endemic  (Mascarene  included).

Araceae  (100  gen.,  2,000  spp.)  are  of  a  particular  interest  with  respect  to
taxogenesis  for,  aside  from  the  pantropical  genus  Pistia  and  some  introduced
species  {Alocasia  sp.,  Ccdadiuin  sp.,  Zatitedeschia  sp.),  they  are  represented  in
Madagascar  by  two  elements:

1.  An  autochthonous  highly  differentiated  element  composed  of  2  endemic
tribes  and  4  genera:  (a)  Typhonodoreae  (Philodendroidcae)  :  1  genus,  Ty-
phonodorum,  which  reaches  Pemba  and  Zanzibar,  (b)  Arophyteae  (Aroideae),
includhig  Carlephyton  (3  spp.),  CoUetogyne  (1  sp.),  and  Arophyfon  (7  spp.).

2.  An  oriental  element  marked  by  the  presence  of  an  endemic  species  of
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AmorpJiophaUus  (A,  hildehrandtii)  ,  and  secondarily  by  some  natural,  naturalized,
and/or  cultivated  species  {Rcniusatia  vivipara  —  which  reaches  Africa,  Tijphonium
(Vwancdtuui,  Pathos  scatidois,  AmorplwphaUus  campamthtttis^  and  Colocasia
escuJoila) ,

All  in  all,  there  are  13  endemic  species.
Lemnaceae  (cf.  Humbert,  1959).
D.  Liliidae.  —  Pontederiaceae  (6  gen.,  30  spp.)  is  represented  in  Madagascar

by  one  monotypic  genus,  ScJioIleropsis,  This  genus  had  been  considered  to  ])e
a  Madagascan  endemic  imtil  1967,  when  Letouzey  and  liosser  (Tjctouzey,  1967)
reported  its  presence  in  Cameroon.  The  Pontederiaceae  are  easily  dispersed
water  plants,  however,  Sclwllcropsis  might  be  an  ancient  genus  in  its  African-
Madagasean arc^a.

Liliales.  Any  serious  biogeographical  judgement  on  the  Liliaceae,  togc*ther
with  many  other  closely  allied  families,  would  need  a  careful  review  of
a  great  many  publications,  among  them  that  by  Ilubcr  (1989).  I  only  intend
to  give  indications  on  some  selected  families.

The  Ilerreriaceae  (which  is  a  subfamily  of  Liliaceae  for  many  authors),  close
to  Asparagaceae,  is  composed  of  3  genc^ra:  1  in  Madagascar  {Ileryeriopsls^  I
sp.),  1-2  in  S.  America  {llcrrcria).

Asteliaceae  is  a  family  of  some  genera  {Yucca,  DracacncL  .  .),  1  of  which,
Cohnia,  with  fleshy  fruits,  has  3  species  ranging  from  the  Mascarene  Islands
to New CaU^douia.

Dianellaceae  is  an  Australasian  family  with  2  genera;  DiancUa  in  Asia,
Hawaii,  and  Madagascar  (Raven  &  Axelrod,  1974)  and  Excrcniis  in  S.  America.

Asphodelaceae.  The  genus  Arthropodium  has  1  species  in  Madagascar,  the
others  in  Australia  and  Pacific  Islands.  homatophijUum,  an  (Midemic  genus  with
fleshy  fruits,  has  10  species  in  Madagascar,  3  spcx'ies  in  the  Mascarenc^s.  Aloe,  an
African-Madagascan  genus,  chielly  developed  in  Madagascar,  where  it  has  30
endemic  species,  and  oriental  and  austral  Africa.
.  Liliaceae-Scilloideae  has  1  endemic  genus:  Rhodocodon  (8  spp.).

Iridaceae.  The  endemic  monotypic  genus,  Geosiris,  is  obviously  a  relict.
Velloziaceae  (5-6  gen.,  200  spp.)  is  a  small,  typically  occidental-austral  fam-

ily  composed  of  2  genera:  Xeroplujta  in  Madagascar  and  Africa  and  Tidhotia  S.
Africa  and  4  in  South  and  Central  America  (Smith  &  Ayensu,  1974).  Tcdhotia
is  a  monotypic  genus.  The  genus  XcropJujta  is  divided  into  3  sections.  One  of
these,  section  Xeroplujta,  is  endemic  to  Madagascar  with  2  species.  The  second
section  is  common  to  Africa  (  1  sp.  endemic  to  Madagascar,  10  endemic  spp.  in
Africa,  some*  of  theui  reaching  Zaire  and  Ethiopia).  The  third  section  is  endemic
to  Africa  (  14  spp.).

Dioscoreaeeae  (4  gen.,  650  spp.)  is  represcM^ted  in  Madagascar  by  2  genera:
Dioscorca  (over  30  spp.,  27  endemic)  and  1  monotypic  endemic  genus,  Avctra,
certainly  primitive  with  a  vestigial  rhizome,  which  has  completely  disappeared  in
Dioscorca.  Another  genus,  likewise  monotypic  but  Indonesian,  TricJiopus  (Tri-
chopodaceae)  is  generally  considered  as  related.

Taccaceae  (cf.  Humbert,  1959).
Orchidaceae  (740  gen.,  20,000  spp.).  This  is  one  of  most  important  families
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in  the  Madagascan  flora  with  about  1,000  species  and  56  genera,  about  10  of
which  endemic.  Some  genera  are  widt^ly  distributed:  Bulb  ophij  Hum  ^  Eulophia,
OecoecJades,  ....  Certain  others  have  a  much  higher  number  of  species  in
Madagascar  than  in  Africa:  Ang^raecum,  JumcIIea,  Acranthes,  CynorkiSy  Bcn-
thamia.  The  Asian  affinities  are  weaker  than  the  African  ones  (J.  Bosser,  pers.
comm.).

In  conclusion,  many  data  can  be  drawn  from  tlie  analysis  of  the  Madagascan
Monocots  to  form  the  basis  for  certain  useful  conclusions.  The  occurrence  of
isolated  and  Iiighly  differentiated  genera  such  as  Medemia,  Latania,  Lodoicea,
SeijcheUaria,  Geosiris  (a  family  of  its  own  for  some  authors),  Avetra,  as  well
as  that  of  endemic  tribc\s,  namely  Boivinelleae  and  Lecomtelleae  in  nonbambusoid
grasses,  and  Typhonodoreae  and  Arophyteae  in  Arales,  appears  to  support  tlie
hypothesis  of  a  Madagascan-African  origin  for  many  Monocots  by,  most  likely,
the  close  of  the  Godwanian  epoch  or  early  in  the  Tertiary.  Further,  the  fact  that
such  high  level  taxa  as  Bambuseae,  Palmae,  Pandanaceae,  Orchidaceae,  are  par-
ticularly  well  represented  in  Madagascar  might,  in  part,  be  explained  by  referring
to  a  serious  impoverishment  of  the  African  flora  from  Miocene  times  onwards.
In  many  cases,  of  course,  e.g.,  those  of  Orchidaceae  {Angraecum,  Jumellea,
Aeranthes,  Cynorkis,  Bcnthamia),  Palmae  (the  group  including  Dypsis  with  21
spp.,  NeopJiloga  with  30  spp.,  Chrysalidoccirpiis  with  20  spp.  .  .  .),  and  Poaceae,
we  do  not  dc^d  with  an  ancient  differentiation  but  with  a  secondary  one:  it  is
the  young  part  of  the  Madagascan  element.  The  genera  Dypsis,  'NeophJoga,  and
Chryscdidocarpus  are  closely  allied  and  have  certainly  had  a  common  ancestor  in
Madagascar.  Others,  such  as  those  of  the  fan-leaved  subfamily  Borassoideae
seem  being  genuinely  Late  Gondwanian  elements:  Mcdcmia  (1  sp.  in  Madagas-
car,  1  sp.  in  E.  Africa);  Latania  (3  spp.);  Lodoicea  (1  sp.)  related  to  Borasso-
dendron  of  S.E.  Asia  (Corner,  1966);  Borassus  (5  spp.  ?  of  which  2  in  Madagascar,
1  in  Africa,  1  in  Asia,  1  in  New  Guinea);  Hyphaene  (more  than  10  spp.  in  Africa
and  Madagascar).  The  ancestors  of  these  Borassoid  genera  must  have  been
dwellers  of  the  Gondwanian  Africa.

VIII

Pteridophytes  (F.  Badre,  pers.  comm.;  Christensen,  1932).  —  Most  of  the
genera  are  represented  in  the  Mascarene  region,  except  for  the  primitive  ones
such  as  Matonia  (Malaysia,  Borneo,  Sumatra),  Dipteris  (Asia),  and  Loxsoma
(New  Zealand).  The  Mascarene  region  is  known  for  its  high  number  of  endemic
species:  200  out  of  a  total  of  550.  The  greater  part  of  the  Pteridophytes  from  the
Mascarene  region  is  related  to  representatives  from  Asia  (and  particidarly  from
Indomalaysia).  According  to  their  affinities,  Christensen  (1932)  recognized  7
groups of species:

(1)  The  Mascarene  element:  about  70  species,  mostly  belonging  to  groups
of  species  within  large  genera  such  as  Cyathea,  which  contains  37  species,  almost
all  of  them  endemic.  Several  large  genera  have  only  1  or  a  few  endemic  species.
There  are  2  endemic  and  monot)'pic  genera:  Psammiosorus  (confined  to  Mada-
gascar)  and  Ochropterls.



2g2  AWALS  OF  THE  MISSOURI  HOTANICAL  GARDEN  [Vol.  65

(2)  The  African  element:  a]K)vit  92  species  (Christensen).  Here  belongs
also  tlie  genus  Moliria  (2  spp.  in  Africa,  Madagascar,  and  Reunion).  Let  us
cite  also  the  genera  Blotiella  witli  1  species  in  America  and  16  in  Africa,  Madagas-
car  and  the  Mascaren(\s,  and  Actinioptcris,  whicli  is  however  also  present  in
India  (2  spp.  out  of  5).

A  markedly  disjunct  area  is  shown  by  Elaphoglossum  liirlum  (  tropical
America,  Reunion,  Madeira,  Azores)  and  PeUea  calomelanos  (Spain,  E.  and  S.
Africa,  N,  India,  Madagascar,  Reunion).

(3)  Tlie  Eastern  (  African-Malesian)  element:  represented  by  more  Uian
150  species,  that  is,  nearly  Vi  of  the  total  number.  Examples  include  Angiopteris
(  from  Madagascar  and  Reunion,  with  1  species  in  Japan  and  Polynesia  )  ,
Drynaria  (about  20  spp.  in  Asia  and  Austraha,  1  sp.  in  Madagascar  and  Mauri-
tius),  Loxogramme  (35  spp.  iti  Asia  with  2  spp.  in  the  Mascarene  region,  1  of
which  also  in  Africa),  Microsorium,  particularly  well  represented  in  tropical
Asia  (4  spp.  in  the  Nhiscarene  region,  2  of  which  are  endemic),  DavaUia  (40  spp.
mainly  Asian  and  Polynesian,  1  in  Africa,  Seychelles,  Rodrigues,  Mauritius,  and
Madagascar),  Several  species  are  widely  distrilnited,  occnring  also  in  Central
and  Eastern  Asia.  Examples  include  Dnjoathyrium  horijanum  (Africa,  Madagas-
car,  Mascarenes,  Asia,  Polynesia),  Diplazinm  sijhalicum  (Xhuuitius,  Asia,  Phil-
ippines).

(4)  The  Western  (American-  African)  element:  about  85  species  (187^  of  the
total  numbcM-  of  Pteridophytes).  Here  belong  such  genera  as  Elaphoghssum
(400  spp.,  most  of  whicli  occur  in  America,  40  spp.  in  the  Mascarene  region),
Doryoplcris  (35  spp.,  mainly  in  S.  America,  2  of  which  are  endemic),  PeUea  (75
spp.,  most  of  which  occur  in  S.  America,  30  spp.  in  Africa  and  the  Mascarene
region),  Trachypteris  (2  spp.,  1  of  which  occurs  in  S.  America  and  the  Calapagos
Islands,  the  other  in  Madagascar).

(5)  The  Southern  element:  represented  by  15  speci(^s  belonging  to  such  genera
as  Blechnum,  Schizaca,  GlcicJwnia,  ....

(6)  The  pantropical  element  with  about  20  species.
(7)  The  cosmopolitan  element:  about  15  species,  including  Osniunda  regalis,

Lycopodium  clavatum,  VterUVnuu  aquiHmnn,  Ptcrls  cretica,  Vtem  vittata,  Equi-
f

Jum tunhrlp^cnse
Erom  that  rather  artificial  classification  it  becomes  clear  that  the  palacotrop-

ical  element  is  best  developed  in  the  Mascarene  flora.  Also  that  the  number  of
endemic  species  in  the  Mascarene  region  is  proportionally  high,  whereas  only
a  fc^w  of  the  genera  are  endemic.  This  is  a  general  feature  of  the  Mascarene
flora  which  is  characterized  by  a  \'ery  strong  specific  endcmism.

Gymnosperms.  —  Podocarpaci^ae  (8  gen.,  150  spp.).  Tliis  family  of  Conifcrales,
almost  confined  to  the  tropical  southern  hemisphere,  is  represented  in  Madagascar
by  the  only  genus  Podocarpus  (100  spp.)  with  6  endemic  species.  This  genus
was  divided  into  8  sections  (Buchholtz  &  Gray,  1948),  1  of  which  is  endemic
to  S.  Africa.  The  Madagascan  species  belong  to  section  Eupodocarpus  (with
transfusion  tissue)  which  is  present  also  in  Africa,  but  also  in  S.  America,  Aus-
tralia,  South  Pacific  Islands  and  Asia.
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Cycadaceae  (1  gen.,  10  spp.).  The  genus  Cijcas,  confined  to  tlie  Indian  Ocean
and  western  Pacific,  is  represented  in  Madagascar,  the  Comores,  and  E.  Africa
(Tanzania,  Mozambic)  by  1  special  species  (C  thouarsii)  which  grows  along
sea  coasts,  often  in  the  Barrin^itonia  formations.

Gexekal  Conclusions

In  every  stage  of  its  evolution,  whetlier  it  be  primitive,  advanced,  or  inter-
mediate,  the  Madagascan  vascular  flora  is  of  outstanding  originality.  No  doubt,
this  is  due  in  part  to  extremely  diversified  ecological  conditions,  but  also,  and
above  all,  to  the  fact  that  the  island  which  was  part  of  the  Gondwanaland  con-
tinent,  was  hardly  modified  in  the  course  of  time,  at  least  since  the  early  Creta-
ceous.  In  contrast,  most  of  the  same  flora  that  occupied  continental  Africa  became
greatly  impoverished,  particularly  from  the  Miocene  on,  due  to  climatic  changes.

Therefore,  Madagascar  now  appears  to  be  an  African  fragment  that  has
not  only  been  an  extraordinary  area  for  the  differentiation  of  taxa  but  above  all
both  a  refuge  for  every  kind  of  immigrant  and  a  center  of  survival  for  archaic
autochthonous  plants.  Its  relationship  with  East  and  South  Africa  is  obvious
and  represents  an  especially  interesting  kind  of  affinity  because  it  testifies  to
the  peripheral  character  of  this  region  compared  to  the  African  landmass;  it
also  testifies  to  the  antiquity  of  the  Madagascan  flora.  That  this  relationship
really  exists  is  supported  by  many  facts,  by  far  the  most  convincing  of  which
is  the  occurrence  in  the  Madagascan  region  sensu  lato  of  a  close-knit  group  of
two  austral  families  with  monosulcate  or  monosulcatc-derived  pollen,  belonging
to  Magnoliales:  the  Winteraceae  and  Canellaceae.  The  former  is  divided  into
two  subfamilies,  one  with  7  genera  in  the  Pacific  area  and  1  in  tropical  America;
the  other  subfamily  is  unispecific  and  endemic  to  Madagascar.  The  Canellaceae
comprises  5  genera,  1  endemic  to  Madagascar,  1  to  South  Africa,  and  3  to  trop-
ical  America.  Linked  to  these  two  families  of  Magnoliales,  absent  from  the  in-
terior  of  Africa  is  the  Monimiaceae  which  is  likewise  austral,  and  especially
richly  represented  in  Madagascar.  Equally  significant  in  the  austral  Magnoliales
is  the  Ilernandiaceae  (4  gen.);  Ilernaudia  consists  of  several  subgenera,  2  of
which  are  most  primitive,  1  of  them  is  endemic  to  Australia,  the  other  to  Mada-

gascar.
It  is  also  noteworthy  that  the  priiniti\  e  Ilamamelididae  is  represented  in  the

same  area  by  2  endemic  genera  of  Hamamelidaceac  (none  in  the  interior  of
Africa)  and,  if  admitted  in  this  subclass,  by  several  special  families  such  as  the
Myrothamnaceae  and  Didymelaccae.

Another  striking  fact  is  the  very  strong  endemism  of  the  Dilleniidae,  not  only
at  the  generic  level,  but  also  at  the  familial  one:  5  endemic  families  (Diego-
dendraceae,  Sphaeroscpalaceae,  Sarcolaenaceac,  Asteropeiaceae,  Medusagyna-
ceae);  several  families  with  an  excexotional  development  (Malvales,  Flacourtia-
ceae,  Sapotaeeae,  Ebenaceae,  .  .  .)•  The  taxonomic  level  is  roughly  rather  higher
than  that  of  Mcgnoliidae  and  in  many  cases  speeiation  is  active.

The  Rosidae  are  also  to  be  noted. Montini
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and  Escalloniaceae  arc  austral  families  and  not  or  hardly  represented  in  con-
tinental  Africa  sensu  stricto.  Tlie  Proteaeeae,  an  austral  family  of  75  genera,  is
concentrated  in  Australia  (45  gen.)  and  South  Africa  (14  gen.),  but  it  has  3
genera  in  Madagascar,  2  of  which  are  endemic.  Tlie  Balanoi^lioraceae,  again
an  austral  family,  has  been  divided  into  6  subfamilies,  2  of  which  are  endemic
to  Africa,  principally  South  Africa;  tlie  subfamily  Ilelosioideae  to  which  belongs
the  iMadagascan  genus  Ditcpahnithtis,  is  absent  from  Africa  and  present  in  Asia
(3  gen.)  and  America  (3  gen.).

The  Asteridae  which  is  evolutionarily  more  advanced  is  also  richly  represented
in  Madagascar,  but  contrary  to  the  facts  mentioned  above,  its  cndemism  is  in
genc^ral  rather  at  a  low^r  level.  There  is  almost  a  rule:  as  one  goes  down  tax-
onomic  levels,  speciation  becomes  more  active.  Perhaps  not  a  single  endemic
family  of  Asteridae  is  present  in  Madagascar  whereas  such  genera  as  Clero-
dcndron,  Justicia,  Coffca,  Uelichrysum,  Veni())iia,  Senecio,  etc.  have  many  en-
demic species.

With  respect  to  Monocotyledons,  it  is  difficult  to  draw  any  homogenous
conclusion  because  the  taxogenetic  knowledge  of  this  group  is  rather  poor.
Roughly,  however,  the  facts  are  comparable.  Tliere  is  on  the  one  hand,  a  very
important  archaic  element  including  relictual  endemic  subfamilies,  tribes,  and
genera  and,  on  the  other  hand,  a  younger  element  witli  neo-endemic  genera
and  a  huge  number  of  endemic  species  that  result  from  an  expectionally  active
speciation  (Orchidaceae,  Gramineae,  .  .  .).

As  a  whole,  the  Nhidagascan  vascular  flora  is  considered  here  as  an  autoch-
thonous  flora  that  has  differentiated  principally  from  the  original  Gondwanian
stock  and  has,  in  course  of  time,  grown  rich  through  evolution  of  its  members  and
immigration  of  newcomers  through  long-distance  dispersal.
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