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This  Work,  the  íirst  of  a  series  to  be
published  about  the  Itatiaia  Range,  has  as
its  objective  to  delimitate  and  describe  in
detaii  the  different  vegetation  belts,  as
they  occur  in  the  massif.

Research  on  the  Itatiaia  Massif  and
on  other  high  mountains  of  the  State  of
Rio  de  Janeiro,  are  an  integrant  part  of
the  Project  ‘"Ecological  Survey  0  /  the
Vegetation  of  the  State  of  Rio  de  Ja¬
neiro''  (*),  undertaken  by  the  Museu
Nacional,  under  the  sponsorship  of  the
Conselho  Nacional  de  Pesquisas  (Brazilian
Research  Council),  to  whom  we  are  in-
debted  for  financial  assistance,

The  author  started  his  studies  in  1940,
exploring  the  region  in  the  company  of
several  botanists.  From  1953  on,  the  staff
of  the  Project  hegan  a  detailed  study  of
the  region  and  of  other  high  mountains
of  the  State  as  well.  These  studies  are  stiil
under  way.
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logical  Survey  of  the  Vegetation  of  the
State  of  Rio  de  Janeiro'’,

II  —  THE  REGION

eEOGRAPHIC  POSITITON

Aiong  the  southeastern  coast  of  Brazil,
a  Chain  of  mountains  situated  within  the
warm  and  humid  Coastal  climate  runs  pa-
rallel  to  the  sea.  It  is  in  fact  constituted
of  two  parallel  ranges,  which  reach,  from  a
very  narrow  sedimentary  Coastal  plain,  alti¬
tudes of  from 1,000 to 2,300 meters.  Between
those  two  ranges  flows  the  Paraiba  river
which,  at  first  goes  from  north  to  south  and,
in its lower course from south to north, drop-
ping  more  or  less  abruptly  into  the  coastal
plain.  The  Paraiba  river  emerges  through  a
delta  into  the  Atlantic  Ocean,  at  São  João
da  Barra,  a  town  near  the  city  of  Campos,
in  the  north  of  the  State  of  Rio  de  Janeiro.
A  large  part  of  its  course  runs  through  a  se¬
dimentary  plain  at  400  to  500  meters  of  al¬
titude,  located  between  the  two  parallel
mountain chaines.

The  range  nearest  to  the  sea,  called  the
Serra  do  Mar,  has  very  abrupt  slopes,  almost
vertical,  with  an  average  altitude  of  about
700 meters.

The  range  further  inland,  called  Serra
da Mantiqueira,  although abrupt is  much less
inclined  than  the  Serra  do  Mar.

In  thís  inland  range,  (latitude  approxi-
mately 20*^ 25" S, longitude 44° 50' W), is si¬
tuated  the  Itatiaia  Massif,  which  has  an  area
of about 1,450 km^ (Lamego, 1936).

The  massif  is  limited  on  the  south  by  the
valley  of  the  Paraiba  river  and  on  the  north
by  the  Serra  do  Picú,  Serra  Negra,  and  by
the  valley  of  the  Rio  Preto,  which  has  its
headwaters  on  the  .eastern  side  of  Serra
Negra. Tow^ards the west the massif is limited
by  the  valley  of  the  Rio  Salto,  that  has  its
headwaters  on  the  Southern  side  of  Serra
Negra,  and  flows  into  the  Paraiba  river  near
Vila  do  Salto.  On  the  east  the  massif  has
no well  defined limits,  merging gradually  into
the  Serra  da  Pedra  Selada,  another  great
massif.  The  Itatiaia  massif  contains  the  se-
cond  highest  peak  of  Brazil,  with  an  altitude
of 2,787.4 meters (fig. 1), known as Itatiaiassú,
a part of the Agulhas Negras ridge. This peak
forms  the  border  between  three  States:  Rio
de  Janeiro,  São  Paulo  and  Minas  Gerais.

PHYSIOGRAPHY

Physiographically,  the  massif  of  Itatiaia
is  constituted  of  two  fundamental  units:  the
slopes  and  the  plateau.

The Southern, eastern and western slopes
are  well  defined  but  not  so  abrupt  as  those
in  the  Serra  do  Mar.  Starting  from  the  400
meter  levei,  they  reach  an  average  altitude
of 2,000 meters.

The  northern  slope  is  less  abrupt  than
the  others  and  reaches  a  minimum  altitude
of about 800 meters.

The  plateau  with  an  average  altitude  of
2,000  meters  can  be  divided  into  three  re-
gions:  the  Vargem  do  Aiuruoca,  the  Lower
Highlanãs  and  the  Upper  Highlands.

The  Vargem  do  Aiuruoca  is  a  broad,  flat
and  boggy  plain  that  occupies  the  height  of
land betw^een de Paraiba and the Paraná hy-
drographic  systems.  Two  rivers  originate
here:  the  Aiuruoca  that  flows  eastward  and
the  Rio  Preto  that  flows  northeastward.

The  Vpver  Highlands  are  an  extremely
rough  region  divided  by  many  small  ranges
of  chaotic  aspect.*'  Boulders,  some  of  them
from  10  to  20  meters  in  diameter,  lie  scat-
tered  in  all  directions,  on  the  hills  and  in
the  valleys.  The  most  remarkable  part  of
the  range  are  the  Agulhas  Negras  (fig.  1)
and  the  Prateleiras.  They  are  very  abrupt
and Show considerable evidence of weathering
in  the  polish  of  their  contours,  in  the  curious
grooves  regularly  etched  on  their  surfaces
and  in  the  disaggregation  of  large  and  small
blocks from their slopes. Their altitudes range
between 2,000 and 2,700 meters.

In  this  region  there  occur  several  deep
valleys  with  very  much  inclined  sides,  such
as  the  Vale  do  Pinheiral  and  those  surroun-
ding  the  Morro  da  Divisa.  The  valleys  si¬
tuated  at  the  edges  of  the  plateau,  and  in
which most of the rivers run, are always deep,
narrow and very steep. The rivers and brooks,
which  originate  in  the  Higlilands,  all  have
swãft waters, with many falis and drops, some
of  them  ending  in  dejection  fans.  The  most
important  among  them  is  the  Campo  Belo
river,  which  runs  through.  a  town  known  by
the  same  name.  The  existence  of  such  de-
jection  fans  involves  the  existence  of  faults
(Domingues,  1952).  As  a  matter  of  fact,  at
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tlie  Maromba  waterfall,  at  1,100  meters  of
altitude,  occurs"  the  first  fauit  front;  the
second  is  situated  at  Macieiras,  at  1,700  me¬
ters. According to Domingues ( 1952 ) because
of  those  faults,  the  massif  was  raised  and  af-
terwards  eroded  by  the  weathering  agents,
which  supplied  the  sediments  now  deposited
in  the  dejeetion  fans.  According  to  this  au-
thor,  the  system  of  faults  is  as  old  as  the
one  that  gave  origin  to  the  Serra  do  Mai
therefore, Post-Cretaceous.

GEOLOGY

The  Itatiaia  massif,  with  an  area  of
about 1,450 km-, is one of the largest outcrops
of  nephelinic  rocks  in  the  world.

The  dominant  rock  is  a  hard,  uniform
and  medium-grained  rock  of  an  ash-gray
colour,  which  is  a  type  of  nephelinic  sye-
nite  known  as  foyaite  (Lamego,  1936),

As  generally  occurs  in  every  alkaline
massif,  the  Itatiaia  shows  a  great  variety  of

Figure 1 — General view of the Agulhas Negras, showing the tremendous effects of erosion by
the Chemical action of rain waters.

The  Lower  Highlanãs  are  quite  different
from  the  Upper  Highlands.  Altitudes  range
from  1,400  to  1,600  meters.  There  are  many
smali  hills  with  rounded  contours  and  not
over  200  meters  of  difference  in  levei.  The
Rio  Preto  cuts  through  them  and  receives
many tributaries.

types  of  rock.  Besides  the  nephelinic-syenite
rocks,  which  are  poor  in  siiica,  are  found por-
phyroid  phonolite  and  quartz-syenites,  very
rich  in  siiica  and  therefore  more  acid.  Other-
wise the ridges that occur in the Highlanãs, are
generally  formed  by  a  granitic  type  of  rock,
such as  nordmarkite  (Lamego,  1936).
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According  to  wh.at  was  said  above,  the
Itatiaia  massíf  ís"formed  by  extremeiy  bard
and  predominantly  alkaline  rocks,  except  for
the  ridges  in  the  Bighlanãs  which  are  mostly
of  an  acid  type.

As  to  the  origin  of  the  massif,  opinions
vary among the geologists who ha ve studied
the  region.  Derey  (1889)  considered  the  ne-
phelinic  and  granitic  outcrops  as  being  of
eruptive  origin.  According  to  him,  the  Itatiaia
would  be  the  roots  of  an  enormous  volcano,
or  else  the  remains  of  a  volcanic  region  with
several  chimneys.  Leme  (1923)  on  the  con-
trary,  thinks  that  the  rocks  are  of  metamor-
phic  origin  and  that  the  forces  which  caused
the  formation  and  foiding  of  the  Coastal
gneiss,  were  also  responsible  for  the  forma¬
tion  and  uprising  of  the  syenitic  masses  that
form  the  Itatiaia.

Recently,  Lamego  (1936)  and  Domingues
(1952),  refuted  the  interpretations  of  Derby
and  Leme,  Neither  anthor  found  evidence
of  volcanic  chimneys,  nor  even  of  tuffaceous
phonolites,  basalts  or  true  tuffs.  The  effusive
rocks  when  present,  occupy  only  small  spots.
In  the  same  way,  they  do  not  accept  the
supposition  that  Itatiaia  is  at  the  roots  of
a  volcano,  for  in  this  case,  they  ought  to
find  some  testimony  of  it,  in  view  of  its  re-
iatively  recent  age.

The  genesis  of  Itatiaia  is  explained  by
Lamego (1936) and Domingues (1952), through
the  theory  of  Backlunb  (1933),  according  to
which  a  gigantic  dome  was  once  formed.  In
this  dome,  differentiations  occurred  during
crystallization  due  to  the  differential  cooling
of the several minerais which solidifed. At the
time  that  the  magma  was  fluid,  several  con-
vective  currents  were  formed,  whereas  in  the
walls  digestion  occurred.  The  process  of  soli-
dification  of  the  magma,  according  to  Back-
LUND  (1933),  can  be  summarized  as  foilows:

a)  the  magma^s  temperature  goes  down
below  the  algerine  melting  point;
crystallization  then  occurrs  and  con~
sequent  segregation  of  rock  types;

b)  high  temperatures  persist  aiong  the
full  length  of  the  elevated  walls;  in
this  way  the  magmaticai  differentia-
tion  remains  and  digestion  of  the
walls occurrs;

c)  due  to  the  vicinity  of  the  gneissic
dome, rocks associated with silica are
formed;

d)  the  top  of  the  dome  fractures  and
intrusion  by  dykes  and  hydrothermal
formation  takes  place.

According to Lamego and Domingues, the
slopes  are  predominantly  foyaitic,  while  the
ridges of the Agulhas Negras, Prateleiras, etc.,
are predominantly formed by quartz-syenites,
showing  that  it  was  there  that  the  diges¬
tion  of  the  dome  took  place.  The  pseudo-
stratification  observed  in  these  hills,  probably
originated  through  the  convective  currents
formed  in  the  interior  of  the  fluid  magma.

As  for  age,  both  Derby  (1889)  and  Leme
(1923)  consider  Itatiaia  as  Post-Permian.
Rego  (1930)  says  it  is  Permo-Carboniferous.
Lamego (1936),  reviewing the whole  geomor-
phological  history  of  the  Paraiba  valley,  and
correlating the eruption of the foyaitic magma
with  the  formation  of  Tertiary  basins,  is  led
to  consider  it  somewhat  anterior  to  the  se-
diments  of  the  latter,  that  is  Cretaceous  or
Eocene. _ Oliveira and Leon.ardos (1943) place
it  in  the  Lower  Jurassic.

Domingues  (1952)  admits  that  the  rocks
of  the  massif  w^ere  formed  in  the  Lower  Ju¬
rassic  and  considers  the  faults  that  elevated
the  massif  to  such  an  altitude,  as  being  of
a more recent age, or atr least Post-Cretaceous,

GLACIATION

Certainly,  to  an  explorer  familiar  with
giaciated  territory,  there  is  much  in  the
Highlands  landscape  that  is  reminiscent  of
glaciers.  It  was  only  recently  that  De  Mar-
roKNE  (1944),  in  a  geomorphological  study,
opened  up  the  question.  He  finds  plenty  of
evidence  that  many  forms  of  relief  are  to  be
observed  here  that  do  not  occur  at  lower
leveis  in  south-eastem  Brazil  and  that  do
occur  in  typically  giaciated  country.

Local  glaciations  were  not  rare  during
the  Quaternary.  Itatiaia  may  íiave  been  the
center  of  a  local  glacier.  For  this,  the  lowe-
ring  of  a  few  degrees  in  the  annual  mean
temperature  would  be  enough.  This  would
place  it  in  the  region  of  eternal  snows,  since
the  Highlands  are  almost  in  the  snow  zone.
In the Highlands, series of closed depressions,
oriented  according  to  a  certain  inclination
and  cut  by  bars  and  bolts  are  very  common.
From  one  depression  to  the  other,  the  drop
is  sudden.  This  aspect  is  characteristically
that  of  an  “U’"  shaped  hanging  vailey,  like
the valley  of  “Lirios'’  and the one of  “Flores”
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Cirques  are  very  numerous  and  sometimes
occupy large areas, such as the one that forms
the  “Vargem  do  Aiumoca”.  The  rivers  of
boulders  which  are  found  on  the  slopes  of
some  of  the  hills  and  fill  the  greatly  incline  d
valleys,  ha  ve  the  aspect  and  structure  of
moraines

The  reluctance  of  some  geologists  and
geomorphologists  who  studied  the  region,  to
admit  local  glaciatlon  has  been  due  to  the
absence  of  glacial  grooves  and  others  glacial
inorphological  features,  and  to  the  absence
of  floristic,  faunistic,  and  palynological  do-
cnments,  capatale  of  corroborating  such  a
theory.  As  for  the  absence  of  glacial  grooves,
it  is  not  difficult  to  imagine,  in  face  of  the
incredible  rate  of  weathering  of  foyaite  and
nordmarkite, that they ha ve eroded long ago.

EROSION

Present-day  relief-forms  on  Itatiaia,  and
specially  on  Agulhas  Negras,  certainly  show
the  tremendous  effects  of  erosion  (fig.  1).
Well  polished  boulders  and  stones  lie  all  over
the  hills  and  in  the  valleys,  The  surface  of
the bedroch itself is deeply and regularly groo-
ved.  These  troughs  sometimes  attain  20  to
25 cm in diameter.

Can  it  be  that  the  mechanical  disaggre-
gation  by  temperature  or  the  mechanical
action  of  rain,  in  a  relatively  temperate  cli-
mate  is  capable  of  producing  such  effects  on
hard  rock?  Such  forms  are  not  rare  ín  other
regions  of  soluble  limestone  where  they  are
corroded  by  water  rich  ín  carbonic  acid,

The  erosion  which  modified  the  aspect
of  relief  is  without  doubt,  of  a  Chemical  na-
ture.  Tropical  regions  are  characterized  by
rains  rich  in  nitric  acid  íBratíiíer,  1896  and
Vageler,  1938).  This  acid  is  formed  by  light-
ning,  which  produces  ozone  that  combines
with  free  nitrogen  in  the  atmosphere,  The
data  supplied  by  Brakner  (1896:308),  are  es-
timated  from  those  obtained  at  Caracas,  Ve¬
nezuela  and  not  actual  measures  of  the
rain-water  content,  W.  Freise  (1933,  apud  De
Martoxote,  1944),  verified  that  at  Terezópolis,
Serra  dos  órgãos,  the  fog  had  about  50  cm^
of water per cubic meter of air, and contained
from 15 to 18 mg of carbonic acid and 19 mg
of  nitric  acid  per  liter.

The  Itatiaia  Highlands  are  characterized
by  the  great  intensity  and  violence  of  their
electric  storms  (Segadas-Vianna  and  Datt,

1965).  Consequentiy,  the rain waters on these
occasions must be rich in nitric  acid.  Through
its  oxydizing  power  it  reacts  with  the  iron
of  the  crystalline  rocks,  causing  its  disag-
gregation.  These  waters,  rich  in  carbonic  and
nitric  acid,  penetrate  through  the  superficial
Eissures  of  the  rocks  and  dissolve  the  felds-
pars  and  feldspathoids.  Besides  the  portion
taken  in  dissolution,  another  part  is  hydrated
and  washed  out  in  suspension  or  under  col-
loidal  form.  In  this  way,  small  alveoii  and
concavities are formed.

During  the  cold  and  dry  season,  these
depressiops  are  dried  out.  In  their  interior,
over  the  thin  layer  of  soil,  formed  through
the sedimentation of the constituent elements
of  the  rocks,  which  were  dissolved  and  not
eliminated,  are  stablishéd  lichens  that  will
develop during the season of médium rainfall.
The  organic  acids  then  produced  have  an
active role in the deepening and enlargement
of  these  alveoii.  With  the  coming  of  the
rainy  season  and  the  occurrence  of  strong
electric  storms,  these  cavities  are  filled  with
water  rich  in  carbonic  and  nitric  acids,  which
will  continue  the  decomposition,  now  made
easy  owing  to  the  fissures  produced  by  the
organic acids. >The  continuation  of  this  process  enlarges
and deepens the alveolus, until one of the sides
is  broken,  making  it  look  like  the  drain  of  a
dam.  From  this  drain,  a  slightly  excavated
vein  is  formed  and  through  it  the  discharged
water  flows  from  the  alveolus.  In  the  course
of  time,  the veins change into grooves,  which
normally  have  a  depth  of  30  cm.  However,
in many places as in the Agulhas Negras, they
deepen  to  50  cm  or  even  to  1  meter,  In  fact,
all  grooves  have  in  their  upper  part  a  deep
and wide depression, resembling a river-made
pothole. We prefer to use here the expressíon
“alveolus"  instead  of  pothole,  because  this
last  term  means  a  relief  form  caused  by  the
mechanical  erosion  characteristic  of  a  young
river  course,  From  the  above  it  would  seem
that  the  oniy  plausitale  explanation  for  the
tremendous erosion on Itatiaia is the Chemical
decomposition caused by ram-waters charged
with  carbonic  and  nitric  acids.  The  diffe-
rential  erosion  on  the  blocks,  and  the  dif-
ferent  types  of  alkaline  rocks,  contribute
greatly  towards  the  variety  of  the  topography
of  this  region.  Here  we  could  venture  the
hypothesis that the numerous and deep groo¬
ves,  which  run  parallel  to  each  other  along
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the  steep  slopes  of  the  Agulhas  Negras  and
of  the  other  ridges,  are  nothing  else  but
glacial grooves deepened and modified by the
constant  flow of  waters  with a  high oxydizing
power.

III  —  ALTITUDINAL  ZONATION  OF
THE  VEGETATION

EARLIER  WORKS

Ule  (1895)  was  the  first  expiorer  of  the
Itatiaia  Massif  to  describe  the  altitudinal
zonation  of  the  vegetation,  He  delimited  and
described  three  main  zones,  characterizing
them by means of  a  list  of  the  species,  which
he  considered  as  exclusive  for  each  of  the
zones.  The  third  zone,  the  upper  one,  was
sufcdivided  in  five  units,  as  follows:

Ist  zone:  lower  region,  up  to  600  meters
2nd zone: forest  region,  600-1,700 meters
3rd  zone:  high  mountain  or  field  region

Ist  sub-zone:  field  region,  up  to
2,000 meters

2nd  sub-zone:  high-mountain  forests
3rd sub-zons: high-mountain marshes
4th  sub-zone:  high-fields,  up  to  2,400

meters
5th  sub-zone:  rocky  heights.

At  a  first  glance,  this  classification  is
without  doubt  very  useful,  in  spite  of  a  dif-
ferent  criterium  being  used  for  the  main
zones and for the subdivisions of the 3rd zone.
Those  sub-zones  are,  above  all,  ecological
units  instead  of  climatic  and  altitudinal.  Also
the  floristic  point  of  view  has  prevailed  over
the vegetational.  The explorers who followed,
in  general,  held  to  Ule’s  classification.  Hem-
MENDORFF & MoREIRA (1903) USed ít WÍthOUt
accepting, however, the subdivisions proposed
for the upper levei.

In his excellent work on the Itatiaia birds,
HoLT  (1928)  accepted,  with  slight  changes,
Ule’s  zones,  However,  he  named  them  ac-
cording  to  a  climatic  nomenclature.  The  ve¬
getational  zonation  proposed  by  Holt  can
be summarized  as  follows:

Tropical  zone\  —  "The  Tropical  Zone
embraces  all  the  foothill  region  and,  due  to
the  removal  of  the  forest,  pushes  up  into  the
Monte  Serrat  basin  to  an  altitude  of  about
3,000  ft.,  forming  a  pocket  well  within  the
Sub-Tropical Zone”.

Sub-tropical  zone:  —  "This  is  a  zone  of
tall  trees,  which  with  the  exception  noted
under  the  Tropical  Zone,  includes  the  whole

of  the  forest  region.  Its  altitudinal  extent
is  roughiy  from  3,000  ft.  to  6,000  ft.,  with
irregular  limits  above and below”.

Temperate  zone:  —  "The  ridges,  broad
slopes,  and  rocky  peaks  rising  above  an  alti¬
tude  of  approximately  6,000  ft.,  lie  within  the
Temperate  Zone,  which  is  exactly  coextensi-
yt  with  the  Campo  Region.  While  the  prin¬
cipal  floral  leature  is  treeiess  grassland
(Campo)  there  are  many  copses  of  dwarf
forests  often  quite  extensive;  and  on  some
slopes  wide  bands  of  woods,  which  are  really
continous  extensions  of  the  forest  region,
reach  up  from  the  Sub-Tropical  Zone.  In
these forests the bounáar:/ between the Sub-
Tropical  and  Tropical  Zones  is  very  difficult
to  determine  exactly,  though  at  the  lowest
limits  of  “Campo"  it  is  sharply  defined”.

ZiKAisr  and Zikax  *1940 '  in  the  introduc-
tion  to  the  catalogue  of  insecis  of  the  Itatiaia
Massif,  recognized  the  existenee  of  four  al¬
titudinal  zones  of  vegetation.  The  first,  wiihin
the leveis  of  400 and 700 meters;  the second,
limited  by  the  leveis  of  700  and  of  1,000
meters;  the  third,  going  from  1,100  to  the
altitude  of  2,000  meters;  and  fínally  the
fourth,  which  includes  the  Highlands  and  the
high  peaks,  that  is  to  say,  the  band  limited
by the leveis of 2,00() and of 2,770 meters.

The  Itatiaia  bibliography  is  above  all  rich
in  papers  related  to  the  description  of  new
botanical  taxa.  The  only  papers  conceming
the  whole  flora  are  the  ones  by  Ule  (1895),
DusÉw  (1905,  1909a  and  1909b)  and  Br.  4DE
(1942).  The  latter,  also  describes  some  as-
pects  of  the  vegetation,  The  only  botanist
who  dedicated  a  great  deal  of  his  work  ío
the  study  of  the  flora,  was  A.C.  Erads,  of
the  Rio  de  Janeiro  Botanical  Garden  v.’ho  up
to 1954 pubiished 24 papers on this  region.

In  connection  with  the  fauna,  there  are
relatively  few  papers.  The  only  articles  con-
cerning  the  whole  fauna  are  the  ones  by
Miraxda-Ribeiro  (1905)  and  Barth  (1957).
The  others  are  studies  about  certain  groups
of  animais  such  as  those  by  Mirauda  Ribeiro
(1923),  Holt  (1928),  Zikan  and  Zikatí  (1940,
1946),  Pinto  (1954),  Lutz  (1958)  and  Lutz
and  Leitão  de  Carvalho  (1958).

The  article  by  Barros  (1947),  ex-Director
of  the  Parque  Nacional  do  Itatiaia  (Itatiaia
National  Park),  gives  a  great  deal  of  useful
Information  about  several  aspects  oi  the  re¬
gion,  and  the  one  by  Holt  (1926)  gives  a  list
of the bibliography, up to 1926.
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ZONATICN  OF  THE  VEGETATION
•kWhen  delimitating  and  defining  the  se-

veral  vegetation  leveis,  we  have  tried  not  to
emphasize  “a  priori”  the  importance  of  any
of  the  environmental  factors,  The  aititudinai
vegetation  belts  were  delimite  d  considering
three basic elements: vegetation, physiography
and climate.

In  the  analysis  of  the  vegetation,  the
following  elements  were  taken  into  conside-
ration:  structure  and,  in  consequence,  phy-
siognomy;  dynamical  status  of  the  physical
environznent  and,  therefore,  of  the  commu-
nity  that  occupies  it;  dominant  species;  flO'
ristic  composition,  and  internai  ecological
conditions  of  the  community.  The  dynamical
status  of  the  physical  environnient,  i.e.  the
phase  of  the  geomorphologicai  evolutionary
process  in  which  it  is  found  the  community,
defines  the  substratum  and  micro-relief  con¬
ditions  of  the  environment.  Consequently  it
determines,  not  only  the  floristic  composition
and  therefore  dominance,  but  also  all  the
structural  and  physiognomical  characteristlcs
of  the  community  which  occupies  it.  The  ele¬
ments: dominant species, floristic composition
and  internai  ecological  conditions,  have  been
used  only  in  the  definition  of  the  commu-
nities,  since  they  depend  directly,  not  only
upon  climate  and  physiography,  but  also
upon  the  available  flora,  which,  in  turn,  de¬
rives  from  the  geological,  geomorphologicai
and  climatic  history  of  the  region.  In  other
words,  we  may  find  in  clímatically  and  geo-
morphologically  identical  habitats,  but  geo-
graphically  remote  from  each  other,  commu-
nities  ecologically  homologous  with  entirely
different dominance and floristic compositions.

The  first  step  in  the  delimitation  of  the
vegetational  belts  was  to  establísh  the  struc¬
ture that prevaiied in the vegetation occurring
at  the  various  altitudes.  The  second  step
was  the  study  of  the  geomorphologicai  evo¬
lutionary  processes,  and  the  analysis  of  the
vegetation  that  occurred  at  the  places  where
those processes have reached their maximum,
or better, in the geomorphologically stabilized
environments.  After  determining  the  altitu-
dinal  seriation of  the  physiognomic  structural
types  of  vegetation,  we  proceded  to  verify  if
in  fact  there  exists  a  direct  correlation  bet-
ween  this  seriation  and  the  climates.  The
results  obtained through the study of  the cli¬
mates (Segauas-Vianka and Datj, 1965) , shows

that  in  fact  there  is  a  direct  relation  between
the  aititudinai  distribution  of  the  vegetation
types  and  that  of  the  climates.

In  the  designation  of  the  leveis  we  tried
to use a nomenclature that would not be tied
to  any  speeific  environmental  factor,  espe-
cially  the  climatic  ones.  We  therefore  de-
cided  to  use  a  nomenclature  which  would
refer  to  the  vegetational  belfs  position  in
relation  to  the  total  altitude  of  the  mountain.
The  same belts  occur  in  other  tropical  moun-
tains,  within  different  aititudinai  limits,  and,
obviously  with  a  vegetation  whose  physiog-
nomiC“5tructural  characteristics differ a great
deal from those descrifoed here.

In  function  of  the  above  cited  elements,
six  main  vegetational  belts  have  been  deli-
mited and defined, as follows:

Plain  Levei  —from  400  lo  700  íneters
Loiver Montane I-evel — from 700 to 1,100 meters
Middle Montane Levei — from LlOO to IJOO meters
Upper Montane Levei — from 1,700 to 2,000 meters
HighLands Levei —from .2,000 to 2,400 metres
Sui:m'its  r.evel  —from  2,400  to  2,770  meters

IV  ™  THE  PLAIN  LEVEL

During  the  colonial  period,  this  levei  was
covered  by  a  dense  Iropical  forest  with  a
structure  and  composition  similar  to  the  pre-
sent forest on the Serra do Mar escarpments,
at  the  same  altitude.  This  region  being  much
drier  and  warmer  than  the  seaward  escarp¬
ments  of  the  Serra  do  Mar,  the  climax  forest
would  have  a  more  open  structure,  and  pro-
bably  also  some  of  the  lower  strata,  mainly
the  shrubby  layer,  would  be  absent  or  poorly
developed,

Nothing  is  known  about  the  floristic
composition  of  the  former  forest  since  no
stands  of  the  original  climax  have  been
preserved,

The  primitive  forest  was  cut  down  by  the
first  colonists  for  the  establishment  of  coffee
plantations.  In  the  middle  of  the  XIX  cen-
tury,  the  town  of  Resende  was  perhaps  the
greastest  center  of  coffee  exportation  of  Rio
de  Janeiro  State.  At  this  time,  there  were  in
Resende  nine  warehouses  and  five  in  Vila  do
Itatiaia,  located  at  the  base  of  the  massif
(Lamego,  1950)  .  At  the  end  of  the  XIX  cen-
tury,  the  coffee  farms  were  abandoned  and
replaced  by  sugar-cane  plantations.

The  coffee  groves  gradually  deteriorated
until  they  were  replaced  by  a  community  of
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typicai  physiognomy,  which  is  dominated  by
the  melastomaceus  Clidemia  neglecta.  This
species is a low shrub with a "very dense round-
-shaped  crown  that  touclies  the  ground,  and
of  a  brownish  color.  The  individuais  are  ar-
ranged  at  distances  that  vary  from  two  to
three  meters.  This  community  is  an  excel-
lent  index,  since  the  species  behaves  as  do-
rainant  only  under  these  conditions.  Nor-
mally,  it  is  only  an  unexpressive  coniponent
of the wood’s edge or of the cl ay cliffs.

At  the  beglnning  of  the  XX  century,  due
to  the  intensification  of  the  erosion  of  the
round-shaped hillock  and the consequent  soil
degradation, sugar-cane productíon decreased
until the plantations were abandoned, and the
whole  region  entered  the  cattle-raising  cycle.
During  this  period,  the  big  coffee  farms were
also  abandoned,  and  the  few  that  remained
active  dedicated  themselves  to  marginai  cat¬
tle-raising.  The  pastures  were  maintained
as  they  are  today,  by  the  use  of  fire.  Under
no  conditions  do  the  present  land-owners
fertilize  the  soil  or  establish  artificial  pastu¬
res.  Thus,  almost  all  the  vegetation  cover  of
the region is maintained in the pioneer stages
of  secondary  succession,  a  fact  that  dates
taack to the beginning of the present century.
This  behaviour  of  the  land  owners,  allied  to
the  intense  hillock  erosion,  has  impede  d  the
progression  of  plant  succession  beyond  the
Pioneer stages.

At  certain  piaces,  where  action  of  fire
has  been  less  severe,  the  soil  is  covered  by
a  low and dense  vegetation,  exclusively  cons-
tituted  by  the  grass  Melinis  minutiflora,
commonly  known  by  the  name  of  “Capim
gordura”.  This  grass,  introduced  in  Brazil
probably  from  África  and  naturalized  here,
is  a  plant  with  a  high  degree  of  competitive
Power,  which  eliminates  every  other  grass
and  even  the  woody  species.  These  commu-
nities  of  Melinis  are  utilized  and  maintained
by  the  land  owners,  through  the  use  of  fire,
because  of  its  high  value  as  fodder.

In  relatively  flat  places  and  on  the  flat
hüi  tops,  where  erosion  intensity  is  low,  the
vegetation  evolves  from  the  pioneer  stages
until  it  reaches  a  community  with  a  forest
structure.

The  vegetation  which  succeeds  the  pio¬
neer  graminoid  communities  is  constituted of
woody  and  herbaceous  plants  that  never
reach  more  than  50  cm  of  heíght,  The  do-
minants  are,  as  a  rule,  species  of  the  genera

Favonia,  Sida  and  Triumfetta.  The  other
components  are  species  of  the  genera;  So-
lanum,  Capsicum,  Diodia,  Borreria,  Cuphea,
Corãia,  Leandra,  Miconia,  Baccharis,  Vernonia,
Eupatorium, etc.

The  next  stage  in  the  successional  pro-
cess  is  a  shrubby  and  very  open  savanna-
-type  of  vegetation,  not  more  than  about  4
meters  in  height.  The  lower  stratum  is  cons¬
tituted  by  a  low  grass  carpet  dotted  with
woody  and  herbaceous  plants.  The  several
communities  which  compose  this  physiogno-
mic  type  of  vegetation  are  dominated  by  se¬
veral species, the commonest beíng: BaccliaTis
sehultzii,  Cordia  curassavica,  Schinus  terébin-
thifolius, Vernonia diffusa and V. oppositifolia.

If  fire  has  been  prevented  and  the  phy-
siographic  conditions  are  favourable  the  ve¬
getation  described  above  evolves  to  a  denser
and  higher  type,  commonly  known  as  “ca¬
poeira  alta”.  The  height  of  the  trees  varies
from  10  to  12  meters,  and  their  crowns  are
dense  and  hemispherical,  They  grow  so  dose
together  that  it  is  impossible  for  a  person
to  penetrate  through  them.  The  lower  strata
are  also  dense  and  constituted  by  species  of
the  solanaceous  genera  Capsicum,  Cestrum,
Nicotiana  and  Solan^m  and  by  the  melasto-
maceous  genera  Leandra  and  Miconia.

This vegetation is composed of numerous
communities  generaily  dominated  by  more
than  one  species.  The  most  common  are:
Pisonia  nítida,  Psychotria  hancorniaefolia,
Baccharis  schultzii,  Piptaãenia  nitida,  Inga
affinis  and Cecropia spp.

Among  the  components  of  the  stratum
immediately  below  the  upper  layer,  the  most
important  are  the  palms  Attalea  indaya  and
Astrocaryum  aculeatissimum  {r"  A.  ayri  ).
When the “capoeira” is cut down and burned,
these  two  palms  stand  out  in  the  landscape.
Attalea  is  not  affected  by  fire,  which  even
stimulates  its  germination.  Thus,  during
many  years  the  region  that  was  occupied  by
the  “capoeira”  remains  covered  by  a  dense
vegetation  exclusively  dominated  by  Attalea
indaya.  When  fire  action  has  not  been  ex-
cessive, Astrocaryum aculeatissimum remains,
and  intermixed  with  Attalea,  iends  a  special
physiognomy  to  those  environments.  During
the felling of the secondary woods for making
of  charcoal  or  clearing  the  land  for  agricul¬
tura!  use,  Astrocaryum  is  usually  preserved
from destruction  by  the  simple  fact  of  having
the  trunk  and  leaves  covered  by  long  and
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acute thorns. The tools used for land clearing,
the  hatchet  and  J:he  scythe,  make  the  felling
oí  the  palm  trees  difficult  without  having
personal  accidents.  Another  reason  for  the
workers  not  to  cut  down  those  trees,  is  that
they  Work  bare-footed  and  the  thorny  trunks
would remain dangerously on the ground.

At  the  upper  part  of  this  levei,  where  the
climate  is  much  more  favourable  and  where
the  effects  of  erosion  are  not  so  intense,  the
already  described  vegetation  is  replaced  Iby
an  open  forest  whose  dominants  are  from
15  to  20  meters  in  height.  The  lower  layers
are  well  defined  and  not  very  dense.  The
crowns  of  the  dominants  are  almost  flat,
and  branching  occurs  on  the  upper  part  of
the  trunks.  Among  the  several  communities
which  compose  this  vegetation,  commonly
known by “capoeirão”, the most characteristic
one,  not  by  its  ecological  role  but  mainly  by
its  physiügnomic  appearance,  is  the  one  do-
minated by Tibouchina estrellensis and Cassia
muUijuga. The flowering of these two species
is  successive,  both  bearing  per  individual  a
great number of flowers, uniformly distributed
over  the  crown.  The  first  mentioned  species
has  purple  flowers,  while  the  second  has
yellow  ones.  During  the  flowering  season,
these forests are first completely colored with
purple  and  then  with  yellow.  At  a  certain
time  during  the  season,  simultaneous  flowe¬
ring  of  the  two  species  occurs.

The  other  communities,  of  a  less  charac¬
teristic  physiognomy,  than those  already  des-
oribed,  are  dominated  by  Croton  salutaris,
Sclerólohium rugosum, Virola bicuhylja, fíortia
arbórea  and  Xylopia  brasiliensis.

V  ~  THE  LOWER  MONTANE  LEVEL

On the  Southern  slope  of  the  massif,  this
levei  is  at  present  covered  by  sub-climax
woods  of  different  ages.  Only  on  well  pro-
tected  sites,  in  deep  valleys  and  in  certain
uncolonized  regions,  such  as  Rio  Bonito,  can
stretches  of  the  original  climax  forest  stül
be found.

From 1908 to 1918 this zone was occupied
by  colonists  of  German  origin.  The  coloni-
zation was undertaken by the federal govern-
ment,  which  intended  to  establish  orchards
of  temperate  zone  fruits.  Besides  the  zone
of  Monte  Serrat  small  pieces  of  land  were
given  to  the  colonists,  at  1,800  and  at  2,000
meters  of  altitude,  where  apples  and  pears

were  planted.  On  the  northern  slope,  near
the  Serra  Negra,  at  about  1,600  meters  of
altitude, a population of Finns was established.

Unfortunately,  the  colony  was  a  faiiure,
and  its  only  result  was  the  destruction  of  the
primeval  forest.  This  was  due  in  the  first
place,  to  the  selection  of  the  imigrants,  the
majority  of  whom  were  not  farmers  and,  in
the  second  place,  to  the  heavy  and  cold  soils
of  the  region.  The  few  colonists  who  did  try
to  cultivate  them  abandoned  the  land  and
went  to  the  cities  after  five  years.  Unfortu¬
nately,  those  who  stayed  longer  dedicated
bhemselves  to  the  destruction  of  the  forests,
ín  order  to  produce  charcoal,  railroad  ties,
and  timber  for  the  sawmills.

The  most  frequent  plant  communíty  at
this  levei,  is  the  one  that  has  been  described
for  the  lower  levei  and  is  dominated  by  Ti-
bouchina  estrellensis  and  Cassia  multijuga.
Another  frequent  community,  which  is  suc-
cessionaily  much  more  advanced  than  the
previous  one,  is  the  one  dominated  by  Mi~
eonia  canãolleana  and  M.  sellowiana.

The  old  secondary  forests  Cfig.  3)  are
no  longer  dominated  by  one  or  two  species,
but  by  an  assemblage  of  species.  Among the’
dominants,  the  ones  that  stand  out  not  only
by  the  number  of  individuais  but  also  by  the
color  of  their  flowers  are:  Vochysia  spp.  (yel¬
low flowers), Erythrina mulungu (red flowers).,
Tibouchina  arbórea  (purple  flowers)  and  ilíe-
riania  claussenii  (purple  flowers).  However,
the  components  that  physiognomically  cha-
racterize these woods are: the palm commonly
known  as  “Jussara”,  Euterpe  eãulis^  whose
altitudinal limit is at the levei of 1,200 meters,
and  the  "embaúbas”  with  their  silvery  leaves,
CecTopia  spp.  Euterpe  eãulis  replaces,  at  this
levei, Attalea inãaya and Astrocaryum aculea--
tissimum  which  are  characteristic  of  the  old
secondary  woods  of  the  previous  altitudinal
levei.

The  edge  of  the  woods  is  generally  oc¬
cupied  by  a  dense  belt  of  bamboos,  mainly
of the genera Merostachys and Guadua, When
submitted  to  the  action  of  fire,  the  bamboos
of  the  genus  Merostachys  grow very  fast  and
in  such  a  way  that  they  completely  cover
the  crowns  of  the  trees.

This  forest,  whose  trees  have  a  height
that  varies  from  30  to  40  meters,  is  relatively
open and the lower strata are not very dense
but  are  well  defined.  The  branches  of  the
trees  are  covered  by  mosses,  lichens  and  se-
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veral  others  epiphytes.  The  most  frequent
components  are:  ferns  of  the  genera  Hyrne-
nophyllum,  Trichomanes,  Polypoãium,  Asple-
nium  and  Vittaria;  aroids  of  the  genera
Anthurium  and  Philodenãron;  bromeliads
of  the  genera  Quesnelia,  Vriesia^  Aechmea
and  Tillanãsia;  cacti  of  the  genera  Rhipsalis
and Hariota;  gesneraceous of  the genera Hy~
pocyrta,  Coãonanthe  and  Corytholoma,  and

cyiindrical  crowns.  The  trunks  are  thin  and
straight.  The  individuais  grow  relatively  far
from  each  other.  The  constituent  species
belong  chiefly  to  the  genera:  Nectandra,  Eu-
patorium,  Vernonia,  Erythroxylum,  Pisonia,
Eugenia,  Coceoloha,  Psychotria,  Palicourea,
Cestrum, Ouratea and Rapa7iea.

The  lower  layers  are  constituted  by  a
continuous carpet  of  mosses  and herbaceous

—  Old  SGCondary  forest  at  the  Lower  Monlane  Levei,  with  silvery-leaved  Cecropia.Figure 2

piants  or  by  colonies  of  grasses,  sedges  and
other  herbaceous  piants,  o  ver  which  groups
of small shrubs become established.

The  piants  that  form  the  continuous  car-
pets  are  mainly  species  pf  the  genera  PÜea,
Coccocypselum,  Peperomia,  Selaginella  etc,
The  herbaceous  ones  belong  to  the  genera
Sclejúü,  Ehynchospora,  Olyra,  Pharus,  Glei-
chenia,  Lycopoãiuvi,  Ajithurium,  Dichorisan-
ãra,  etc.  The  most  frequent  shrubs  are  spe¬
cies  of  the  genera  Ahutüon,  Tibouchina,
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Cuphea,  Sauvagesia,  Vernonia,  Buddleia,  Cto-
ton, etc.

The successionally most advanced commu-
nities  have  their  lower  layers  dominated  al-
most  exclusively  by  herbaceous  plants  with
large leaves,  such as Heliconia,  Calathea,  Ma~
ranta,  Costus  and Canna,

Along the margins of the rivers that cross
these  woods,  and also  at  the  edges  and clea-
rings,  large  colonies  of  tree-ferns  can  be
found.  The  most  frequent  species  which  do-
minate  under  these  conditions  are  Alsophüa
elegmis  and  Cyathea  garãneri.

in hetght, wide-open, with a poorly-developed
undergrowth, composed of trees with buttress
roots  and  flat  crowns.  The  branehes  are
covered  by  tight  masses  of  epiphytes,  and
the  trunks  by  lichens  and  mosses.  The  lianas
are extremely abundant.

The  forest  fioor  is  practically  bare.  At
certain spots there are clumps of cyperaceous
and shrubby woody plants.

Its  most  important  dominants  are  Ce-
ãrela fissilis, Cariniana excelsa^ Cabralea eich~
leriana  and  OalUchlamys  latifolia.  The  other
tree  components  are  species  of  the  genera:

Figura 3 — Edge of the woods at the Middle Monlane Levei, with the characteristic tree-ferns.

One  of  the  characteristics  of  the  under¬
growth  is  the  presence  of  low  palms,  Geo-
noma sehottiana and G. barbosana, of about 1
meter  in  height  and  with  an  extremely  thin
trunk,

The  clímax,  well  represented  in  the  Rio
Bonito  region,  is  a  forest  of  30  to  40  meters

Nectandra,  Jacaranda,  Tecoma,  Cybistax,  Oa-
nella,  Coiiratari,  Machaerium,  Copaifera,  Qua-
lea, Vochysía and Bômbax.

VI  THE  MIDDLE  MONTANE  LEVEL

The  vegetation  that  covers  the  greater
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part  of  this  levei  is  an  open  climax  forest,
whose  trees  have  a  size  that  varies  from  20
to  30  meters.  This  forest  is  not  only  charac-
terized  tay  the  absence  of  certain  species
that  are  found  at  the  previous  levei,  but
also by the considerable increase in the num-
ber  of  individuais  of  certain  species,  that  are
also  found  at  the  previous  altitudinal  levei.
The undergrowth is dense, especially the shrub
layer.  The  most  frequent  components  are
Drimys  winteri,  Roupala  luçens,  Weinmania
discolor  and  Rapanea  garãneriana.

The  number  of  epiphytes  and  of  lianas
is  far  greater  than  at  the  previous  leveis,
and so are the epixylous and terrestrial mosses
and liverworts.

The  dominants  are  species  of  the  genus
Cabralea  of  which  the  commonest  is  C.
eichleriana.

The subclimax which occupies the greatest
area  is  the  one  dominated  by  the  purple-
“flowered melastomaceous species Tíbouchina
fissinervia,

The  paim  Euterpe  edulis  and  the  Cecro-
pia,  characteristics  of  the  previous  leveis,  are
absent  at  this  levei.  Another  important  mo-
dification  is  the  low  frequency  of  palms  of
the  genus  Geonoma.  The  only  species  that
occurs  is  Geonoma  schottiana,  and  this  in
a  small  number  of  individuais.

The  thich  bamboos  characteristic  of  the
wood  edges  of  the  lower  leveis,  are  replaced
here  by  thin-stemed  'species  of  the  genera
Merostachys  and  Chusquea,  that  sometimes
behave  as  lianas,  climbing  up  to  the  tree-
crowns.  The  tree-ferns  are  represented  by
species  with  low  and  thick  trunhs,  such  as
Dicksonia  sellowiana,  Hemitelia  capensis  and
Alsophüa  elegans,  a  very  common  species  at
the  previous  levei,  whose  altitudinal  limit  is
the  levei  of  2,000  metersí  fig.  3).

VII  —  THE  UPPER  MONTANE  LEVEL

The  climax  of  this  levei  is  a  low  and  not
very  dense  forest,  whose  components  never
rise to more than 15 meters  in  height  (fig,  4),
The  crowns  are  characteristically  hemisphe-
rical,  and  branching  occurs  much  nearer  the
ground  than  at  the  previous  levei.  Lianas
are  practically  absent.  The  branches  of  the
trees  are  covered  with  dense  masses  of  bro-
meliads,  generally  of  the  genera  Quesnelia
and Vriesia.

Mosses  are  very  abundant,  covering  not

only  the  branches  and  trunks,  but  also  the
forest  floor,  The  dominant  tree  is  Cabralea
eichleriana.

The  shrub  stratum  is  extremely  dense
and  composed  mainly  of:  Drimys  winteri,
Leandra,  Psychotria,  Weinmannia,  Roupala
and Rapanea.

One of the most frequent sub clímaxes and
one  that  also  has  a  conspicuous  aspect  is
the  one  dominated  by  Croton  urucurana,
which  is  commonly  found  associated  wúth
Weinma7inia discolor and Drimys winteri. The
trunks  of  the  Croton  individuais  are  entirely
covered by red-colored lichens of genus Chio-
dectím.  The  Croton  leaves  are  also  of  a
reddish  color,  a  fact  that  gives  a  characte¬
ristic  aspect  to  this  plant  community.

During  the  successional  process,  the
Croton  subclimax  is  replaced  by  a  forest
whose  dominants  are  species  of  the  genus
Miconia,  associated with Cabralea eichleriana.

The  edges  of  these  woods  are  generally
occupied  by  dense  colonies  of  Tíbouchina  or-
ganesis  var.  süvestris,  a  melastome  with  big
purple flowers.

The  natural  and  the  man-made  clearings
are  rapidly  occupied  by  a  vegetation  whose
dominants  are  Seiiecio  glaziovii,  Solanum
itatiaiae and V'emo7^^a sp. This community is
very  dense  and  has  an  average  height  of
4 meters.

In  humid and shady places,  can be found
colonies  or  isolated  individual  tree-ferns.  The
species  are  the  same  as  for  the  previous
levei.  As  one  approaches  the  upper  limit  of
this levei, the forest becomes lower and open,
until  it  is  not  more  than  4  or  5  meters  high.
The  undergrowth  becomes  thinner  and  thin-
ner,  The  few  existing  lianas  disappear.  Epi-
phytism  decreases,  but  never  entirely.  The
epiphytic and terrestrial mosses become rare,
disappearing  at  the  highest  points  of  the
levei.

The causes of this reduction in the height
of  the  woods  and  its  absence  at  an  altitude
that  at  other  tropical  regions  would  be  oc¬
cupied  by  forests,  are  discussed  in  detail  on
the  second  article  of  this  series  (Sxgadas-

ViAXNA and Dau, 1965).

Vin  —  THE  HIGHLANDS  LEVEL

The  vegetation  of  this  levei,  whose  to-
pography  is  very  irregular  and  varied,  may
be  grouped  into  three  physiognomic-structu-
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Figure 4 — Structure of the climax forest of the
Üpper Monlane Levei.

ral types: grasslands, bogs and woods (figs. 5,
6  and  7).  Certain  parts  of  this  region  were
settled  for  the  establishment  of  orchards,
which  were  abandoned  in  view  of  the  lack
of  economic  returns.  These  orchards  were
located in two valleys that were once covered
by woods.

The  orchards  led  to  the  destruction  of
the  planting  of  fruit-trees  but  also  to  the  fel-
iing  for  fire-wood.  These  two  places  are
known  in  the  regional  botanical  literature  as
Macieiras  do  Meio  and  Macieiras  de  Cima
or Macieiras do Couto.

The  greatest  part  of  the  Highlanàs  is
covered  by  bogs  of  several  types.  The  levei
and  well-drained  areas  are  occupied  by
grasslands  with  a  structure  similar  to  the
one  of  a  steppe.  This  type  of  vegetation  is
the  climatic  climax  of  this  levei,  as  will  be

discussed  at  length  in  the  second  article  of
this  series  (Segadas“Vianka  and  Dau,  1965).

Due  to  the  great  number  of  communi-
ties, it has not yet been possitale to determine
precisely  which  is  the  climax  community,
among  the  ones  of  a  steppe  structure.  The
grasslands  occurring  at  levei,  well  drained
and  deep  soil  areas,  and  on  slightly  incline  d
slopes,  are  exclusively  dominated  by  grasses.
Their  height  is  in  general  around  20  cm.
The  most  common  components  are:  Dantho-
nia  montana,  Briza  brasiliensis,  Panicum  ãe~
missum,  P.  setifolium,  Anãropogon  incanus,
Bromus  brachyanthera,  Calamagrostis  mon-
tevidensiSj  Deschampsia  sp.,  Festuca  sp.,  and
Trachypogon  sp.  Occasionally,  in  the  interior
of  these  communities,  can  be  found  isoiated
individuais  of  woody  species  whose  height
varies  from  3  to  4  meters.  The  trunks  are
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Figure 5 — Structure of the dwarf forest dominated
foy Roupala lucens, at the Highlands Levei.

tortuous  and  the  crowns  irregular  and  not
very  dense.  They  are  always  found  near
boulders. The roots are located near the base
of  the  boulder  and  the  trunks  follow  the
round surface of these rocks.

The  most  commonly  found  species  are:
Roupala  lucens,  Rapanea  schwacJceana,  R.
gard7ieriana,  Weinmannia  âiscolor,  Clethra
laevigata.  The  theaceous  Haemocharis  semi-
serTota and the magnoliaceous Drimys winteri
also occur, but rarely.

The  well-drained  and  strongly  inclined
siopes are occupied by two shrubby communi’
ties.  These  communities,  with  a  maximum
height  of  3  meters,  have  a  structural  type
similar  to  the  one  of  a  savanna.  The  shrubs
growing  far  from  each  otherj  have  a  dense
and  spherical  crown.  The  ground  layer  is
constituted  by  a  carpet  of  grasses.  One  of

the  communities  is  dominated  by  Baccharis
discolor  and  the  other,  more  mesophytic,  is
dominated by B.  platypoãa.

The  well-drained  siopes,  with  a  low
amount  of  organic  matter  in  the  soils,  and
with  an  inclina  tion  of  not  more  than  5%,  are
covered  by  a  very  dense  and  almost  impene-
trable  vegetation,  with  a  maximum  height  of
2  meters.  The  constituent  communities
always  have  a  single  dominant,  the  dwarf
bamboo:  Chusquea  pinifolia.  These  commu¬
nities  cover  large  areas  at  this  levei,  giving
a  singular  physiognomy  to  the  landscape.

The  flat  zones  and  the  badly  drained
but not boggy siopes, are occupied by a dense
graminoid vegetation,  1 to 2 meters in height
and dominated by Cortaderia modesta (lig, 6),
The  distances  between  the  individuais  vary
from 50 cm to 1 meter.  This  grass,  of  andean
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origin,  is  a  tall  bunch-grass  and  its  pseudo-
írunks,  formed  “by  the  rhizomes,  stems  anc
leaf  sheaths,  attain  an  average  diameter  ol
50 cm and a height that may vary from 60 cm
to 1 meter.

The hydroseral stages are very numerous
The  zonation  around  the  “pozzinas”,  like
"Lagoa  Bonita”,  that  are  very  similar  to  the
ones  found  in  the  Alps  and  Corsica,  is  well-
-marked.  The  bottom  of  this  lagoon  is  an
organic  coze,  over  which  grow  Isoetes  garã-
neriana  and  1.  martii.  The  first  emergent
vegetation  is  composed  of  Juncus  microce-
Vhalus  and  J.  ustulatus  and  of  severa!  spe-
cies of Eriocaulaceae.

The first helophytic community is a dense
floating  mat  of  Cladium  en&ifoUum,  that  is
followed  by  a  community  of  Cortaãeria  mo¬
desta  and  finally  by  a  belt,  where  the  grass,
Cortaãeria  modesta,  and  the  bamboo,  C7íus-
quea  pinifolia,  grow intermixed.

The ponds are occupied by creeping plants
sucn  as:  Boopis  itatiaiae,  Lilaeopsis  ulei,  Ra-
nuneulus  monteviãensis  and  Uydrocotyle
itatiaiensis,

The bogs are always of  a  graminoid type.
The  ground  layer  is  a  continuous  carpet  of
Sphagnum.  The  upper  layer  is  composed  ex-
clusively  of  Cladium  ensifoUum.  During  the
developmental process of the habitat, Cladium
is  gradualiy  replaced  by  Cortaãeria  modesta.
The  most  advanced  communities  have  the
upper  stratum  composed  of  a  mixture  of
Cortaãeria  modesta  and  Chusquea  pinifolia,
Both species, Cladium ensifoUum and Co rí  a-
deria  modesta,  have  the  same  physiognomic
aspect  and  an  average  height  of  2  meters.
A special flora grows over the pseudo-trunfes
of  Cortaãeria.  The  most  frequent  species
are:  RJiabãocaulon  coccineus,  Blechnum
schomburgkii,  Alstroemeria  isabellana  and
Polystichum  quadrangulare.  The  middle  layer

Í!S".-V

Figure 6 — View over the “Vale das Flores”, Highlands Levei, showing a bog at the taotíom
of the valley and the charaeteristic vegetation of the little inclined slopes.
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generaily  has  a  cover  of  20%  and  its  main
components  are  Xyris  spp.,  Bulbostylis  spp.,
Erioeaulon  spp.j  Leiothrix  spp.,  and  Cunila
galioides.

Tiie  swamps  of  smaller  extent  are  cove-
red  by  a  graminoid  vegetation  wiiose  com-
ponents are species of  the genera Bulbostylis
and  Firíibristylis  associated  with  several  xy-
ridaceous  plants.  Their  heiglit  varies  from
20  to  30  cm,  The  lower  stratum  is  occupied
either  by  Svhagnum,  or  by  very  small  piants
such  as:  Ranunculus  monteviãensis,  Anagallis
tenella,  Hydrocotyle  itatiaiensis  and  Plantago
dielsii,  which  prevails  especially  at  the  mar-
gins of these swamps.

The  several  stream  mar  gins  are  covered
by  a  woody  vegetation  of  an  average  height
of  from  60  to  80  cm.  The  shrnbs  have  dense
and  spherical  crowns  that  touch  the  ground.
The  most  frequent  shrubby  species  of  these
habitats  are:  Asara  uruguayensis,  Myrcia  his-
piâa  and  Leucothoe  7'ivula.ris.  The  ground
layer  is  dominated  by  creeping  species  such
as:  Itatiaia  cleistopetala,  Geranium  brasi-
liense, Anagallis tenella and Blechnum penna-
marina.  Alongside  these  communities,  near
the water’s edge, occurs a dense row of Cunila
galioães.  In  the  running  but  shallow  water
predominate  the  submerged  communities  of
Potamogeton  polygonus  and  of  ütricularia
peltata.

The  Innumerable  boulders  that  occur  at
this  levei  are  covered  by  crustaceous  and
fruticose  lichens.  The  conca  ve  areas  formed
by  rainwater  action,  are  either  full  of  orga-
nic  matter  or  of  a  sandy  soíl  formed  'dn
situ'’.  The  sandy  pockets  are  occupied  by
one-layered  communities  whose  most  com-
mon  dominants  are;  Chaetostoma  glaziovii,
Leucopholis  eapitata  and  Hippeastrum  psií-
tacinum.  The  humiferous  pockets  are  oc¬
cupied,  according  to  the  substratum  condi-
tions,  by  several,  also  one-layered  communi¬
ties.  The  most  frequent  are  those  dominated
by  the  cactus  Zygoeactus  obtusangulus,  the
bromeiíaceous  Fernseea  itatiaiae  and  by  the
velloziaceous  Barbacenia  gounelleana.  These
same communities, except the one dominated
by  the  cactus,  are  frequent  on  the  rocky
slopes  of  médium  incünation.

The  erosion  guliies  In  the  clayish  soils,
are  occupied  by  a  vegetation  of  ericoid  as-
pect  whose  upper-layer  components  are:  the
melastomaceous,  Chaetostoma  nlaziovii  and
the  eriocaulaceous  Paepalanthus  polyanthus.

This  community  is  very  dense  and  the  Chae¬
tostoma  crowns  attain  a  maximum  height
of  only  40  cm.  During  the  warm  and  rainy
season,  this  vegetation  is  the  most  conspi-
cuous  because  of  the  brilliant  fiowers,  not
only  of  the  dominant,  Chaetostoma,  but  also
of  the  other  components;  Esterhazya  splen-
diãa,  Siphocampylus  westinia7ius  and  Gaitl-
theria ferruginea.

The  open,  shallow  and  well  drained  val-
leys,  that  are  surrounded  by  high  hiils  of
round-shaped contours, are occupied by dwarf
forests  (figs.  5  and  7)  whose  components,
branching  near  the  ground,  have  an  ave¬
rage  height  of  5  to  6  meters,  buí  sometimes
attain  10  meters.  Their  branches  are  den-
sely  covered  by  mosses  and  lichens,  and  oc-
casionally  by  bromeliads,  Tillandsia  gemini-
flora  var,  incana,  being  the  commonest.  The
isolated  individuais  and  the  ones  that  grow
at the edge of the woods sometimes have their
branches  densely  covered  by  Vriesia  itatiaiae.
The  undergrowth  is  thin,  covering  only  10%
of  the  ground;  the  commonest  components
are:  Polygala  spp.,  Fragaria  chiloensis,  Carex
sp.  and  Geranium  brasiliense.  At  the  tree
stratum  the  dominant  species  is  Roupala  lu-
cens,  and  the  codonànants:  Rapanea  schwac-
keana,  R.  gardneriana,  Weinmannia  discolor
and  W.  paulliniifolia.

The  deep  valleys  with  almost  vertical
slopes,  have  a  special  microclimate  and  are
occupied  by  forests  of  Araucaria  angustifolia,
a  relic  of  the  Southern  flora  migration.  The
few  valleys  which  shelter  this  type  of  forest,
have a depth varying from 200 to 300 meters.
One  of  the  best  stations  of  this  type  of  wood
is  the  one  lound  at  the  “Vale  do  Pinheirar',
where  the  trees  reach  from  25  to  30  meters
in height.

The  undergrowth  layer  is  sparse,  and  its
most frequent components are the melastoma¬
ceous  Leanãra  sulfurea,  the  tree-fern  Also-
phila elegans and the berberidaceous Berberis
laurina.  This  forest  is  undoubtedly,  a  relic
Of  a  climax  vegetation  which  prevailed  at
this  levei  a  long  time  ago,  when  the  climate
was  coMer  and  probably  moister  than  the
present one.

If  we  admit  that  Itatiaia  has  been  gla-
ciated  during  the  Pleistocene,  this  Araucaria
forest,  has  undoubtedly  covered  great  areas
after  the  glacial  period.  With  the  advent  of
a  warmer  climate  the  forest  has  been  eli-
minated,  only  small  colonies  remaining  in
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the  deep  valleys,  and  also  some  isolated
individuais  in  different  places  over  the
Highlanãs.

The  slopes  of  these  valleys  are  covered
by  a  shrubby  ericoid  community,  with  a  gra-
minoid  ground  layer.  The  dominants  with  a
height  of  no  more  than  30  cm,  have  a  com-
pact  and  spherical  crown,  and  grow  very  far
from  each  other.  The  dominant  species  is
the melastomaceous Microlicia isophylla.

In  the  Lomer  Highlanãs^  situated  in  the
rain-shadow  zone,  a  steppe-like  graminoid
vegetation  dominates.  In  the  valleys  and
along  the  rivers,  as  in  other  rain-shadow
zones,  as  for  example,  on  the  Bocaina  Hange
(State  of  São  Paulo),  there  occurs  a  forest
dominated  by  Poãooarpus  lambertii.  The
trnuks  of  Podocojr'pus  are  covered  by  dense
masses  of  mosses  and  iichens.  The  ecologi-
cal  status  of  this  community,  especially  at
Itatiaia,  is  hard  to  evaluate.  It  is  undoubte-

dly,  a  relic  of  a  vegetation  that  has  covered,
in  the  past,  great  areas  of  the  massif.

IX  THE  SUMMÍTS  LEVEL

This  levei,,  comprising  the  rocky  hills
and  high  peaks  of  the  Highlanãs,  has  an
extremely abrupt topography. The plant com-
munities,  even  those  located  in  the  most  fa-
vourable  places,  are  subject  to  extreme  con-
dítions  of  wind,  temperature,  drainage,  and
of  mechanical  and  Chemical  erosion.

The  most  frequent  community,  covering
a  large  part  of  the  area,  is  one  dominated
by  the  bamboo,  Chusquea  pinifolia.  This
bamboo  occurs  in  very  dense  stands  with  a
maximum height of 1 meter, Its physiognomy
is  very  similar  to  the  one  of  the  Juniperus
colonies,  that  occur  on  the  cornices  and  cliffs
of  the  temperate  regions,  This  community
occurs  mainly  in  the  humiferous  pockets,  at

Figure 7 — Dwarf forest dominated by Roupala lucens,  at the Highlands Levei.
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the rare levei places and on the well~protected
cornices.  It  ís  undoubtedly  the  climax  of
this  levei,  in  spite  of  its  being  an  edaphic
climax.

In  the  shady  and  very  humid  valleys  si^
tuated between the highest peaks, and where
the  drying  wind  action  is  insignifícant,  a  very
dense  shrubby  vegetation  occnrs  with  from
1.50  to  2  meters  of  height.  The  many  bran-
ched shrubs have rounded crowns that  tonch
the  gTonnd.  The  commonest  species  are:
Purpurella  hospita,  Leandra  sulfurea,  Grise-
Una Tuscifolia and Myreia hispida.  Intermixed
with  these  shrubs  is  frequently  found  the
endemic onagraceous, Fuehsia campos -portoi.

On  the  rough  surface  and  in  the  crevices
of  the  cliffs,  grow  several  hertaaceous  and
woody  plants,  all  of  them  of  low  height  or
else  of  the  cushion  type,  such  as:  Lepechinea
speeiosa,  Leucopholis  capüata,  Achyrocline
satureoides,  Chionolaena  glomerata,  Lycopo-
dium clavatum, etc.

At  the  highest  points  of  the  rocky  hiiis,
which  are  relatively  flat,  although  of  reduced
area,  as  for  instance,  on  the  Agulhas  Negras
and  Prateleiras,  where  there  is  decomposed
rock,  the  ground  is  covered  by  compact  car-
pets,  10  cm  thick,  of  Oxalis  calva  and  of  Zy-
gocactus  ohtusangulus.  Each  one  of  these
species  forms  an  independent  community.
Where  the  layer  of  decomposed  rock  is  deep
and  contains  a  certain  amount  of  humus,  a
community  of  Carex  purpureo-vaginata
grows,  In  the  shady  and  humid  chimneys,
the  Andean  fern,  Blechnum  andinum,  grows
in  the  small  crevices,  associated  with  other
species  such  as;  Folypoãium  tamanãarei  and
P.  wittiyianum.  The  crest  of  the  grooves  and
little  inclined  slopes,  are  covered  by  dense
communities  of  frutícose  lichens.  At  the  base
of this slope where a certain amount of water
accumulates,  are  found  dense  colonies  of
reddish or cream-colored Sphagnum.

SGMMARY

The  vegetation  belts  of  the  Itatiaia  mas-
sif,  six  in  number,  are  well  delimited  and
easily  recognizable in function of their  veget¬
ation  structure.  There  is  a  direct  relationship
between  the  dominant  structure  of  the  ve¬
getation  and  the  climate  of  each  of  the
leveis.

From  the  lowest,  the  Plain  Levei,  as  al¬
titude  increases,  vegetation  decreases  in

height  and  becomes  more  and  more  open.
The  dominance,  at  first,  is  by  many  species,
independent  of  the  dynamic  status  of  the
community.  However,  as  altitude  increases
the  number  decreases,  until  it  is  reduced  to
a  single  species.  The  lianas  become  rare  at
the upper leveis, while epiphytes increase con-
siderabiy,  especially  lichens  and  mosses,  up
to  the  fourth  levei,  where  they  become  re¬
duced  to  a  minimum,  In  the  woods,  the
middle  layers  grow  less  dense  and  graduaily
disappear.

The  lower  levei,  Plain  Levei  (400  to  700
meters),  is  covered  by  secondary  vegetation,
in  its  Pioneer  stages.  The  upper  part  of  this
levei  is  occupied  by  a  sub-climax  forest,  15
to  20  meters  in  height,  dominated  by  Tibou-
china  estrellensis  and  Cassia  multijuga.  The
structure  and  floristic  composition  of  the
climax  of  this  levei  is  unknown,  because  oí
the  complete  lack  of  samples  of  the  primeval
forest  that  once  covered  the  Paraiba  valley.

The  second  levei,  Lower  Montane  Levei
(700  to  1,100  meters)  is  almost  completely
covered by secondary woods. The commonest
are  those  ones  dominated  by  Tibouehina  es¬
trellensis  and  Cassia  multijuga,  and  by  Mi-
conia  canãolleana  and  M.  sellowiana.  The
climax  is  an  open  forest,  of  poorly-developed
andergrowth and a height of 30 to 40 meters.
The  trees  are  straight  and  have  thick  trunks
and  buttress  roots.  The  dominants  are:  Ca-
riniana  excelsa,  Cedrela  fissüis,  Cahralea
eichleriana  and  Calliehlamis  latifolia.

The  Middle  Montane  Levei  (1,100  to  1,700
meters)  and  Upper  Montane  Levei  (1,700  to
2,000  meters)  have  as  their  climax,  respecti-
vely,  a  forest  20  to  30  meters  in  height,  do¬
minated  by  species  of  the  genus  Cahralea
and  a  somewhat  open  and  low  forest,  15
meters  in  height,  dominated  by  Cahralea
eichleriana.

The  HigMands  Levei  (2,000  to  2,400  me¬
ters)  of  irregular  and  varied  topography,  has
as  its  climax  a  graminoid  vegetation  with  a
steppe  structure.  The  floristic  composition
of the climax community or communities have
not  yet  been  determine  d.  The  three  types
of  forest  that  occur  at  this  levei,  always  in
special  topographical  situations  —  woods  of
Roupala  lueens,  woods  of  Aracauria  angusti-
iolia  and  woods  of  Podocarpus  lamhertii  —
are  relics  of  the  climax  vegetation  which
once occupied the region.
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The  Roupala  lucens  forests  are  relics  of
a  period  when  tke  climate  was  warmer  and
moister than the present one, while the Arau-
caria  angustifolia  woods are relics  of  a  climax
which  existed  under  a  colder  and  probably
rainier  climate  than  the  present  one.

The  ecological  status  of  the  Poãocarpus
lambertii  woods  is  hard  to  define,  They  are,
probably,  relics  of  a  climax  or  snb-climax
which covered great areas of the massif, when
the  dominant  climate  was  colder  (the  same
average  temperature  as  for  Araucaria  an¬
gustifolia)  and  drier  than  the  present  one.

On the last  levei,  Summits  (2,400 to  2,770
meters)  the  most  frequent  vegetation  is  the
community  dominated  by  a  dwarf  bamboo,
Chusquea  pinifolia,  whose  individuais  are  ne-
ver  more  than  1  meter  high.  This  community
is undoubtedly the climax, in spite of its being
an edaphic one.

Ecological  studies  on  the  Itatiaia  massif
are  still  incomplete,  especially  in  regard  to
the  Highlanãs  Levei,  but  we  hope  in  a  near
future,  to  clarify  some  of  the  main  problems
which we have outlined abo ve.

SUMÁRIO

Os  andares  de  vegetação  no  maciço  do
Itatiaia,  em  número  de  seis,  são  bem  delimi¬
tados  e  facilmente  reconhecíveis  em  função
da estrutura da vegetação que os cobre.

A  partir  do  andar  mais  baixo.  Planície,
a  medida  que  aumenta  a  altitude,  a  vege¬
tação  diminue  em  porte  e  se  torna  mais
aberta.  A  dominância  que  é  exercida  a  prin¬
cípio  por  várias  espécies,  qualquer  que  seja
o  estatus  dinâmico  da  comunidade,  passa,
com  0  aumento  da  altitude  a  ser  exercida
por poucas espécies ou mesmo por uma única.
As  lianas  tornam-se  raras  nos  andares  supe¬
riores  enquanto  que  o  epifitismo  aumenta
consideravelmente  até  o  quarto  andar,  so¬
bretudo 0 de liquens e musgos, quando então
desaparece.  Nas  matas,  os  estratos  interme¬
diários tornam-se menos densos e desapare¬
cem paulatinamente.

O  andar  mais  baixo,  Planície  (400  a  700
metros), é hoje coberto por vegetação secun¬
dária  em  seus  estágios  pioneiros.  Sua  parte
superior  é  ocupada  por  uma  floresta  sub-
climax, de 15 a 20 metros de altura, dominada
por Tibouchina sstrellensis e Cassia multijuga\
A  estrutura  e  composição  florística  do  climajíl
dêste andar é inteiramente desconhecida poi

náo  mais  existirem  testemunhas  da  floresta
que  outrora  cobria  o  vale  do  Paraíba.

O segundo andar, Montanha Inferior (700
a  1.100  metros),  é  quase  totalmente  reco¬
berto  por  matas  secundárias,  sendo  as  mais
comuns  as  dominadas  por  Tibouchina  estrel-
lensis; Cassia multijuga e Miconia candollea7ia;
Miconia  sellcnoiana.  O  climax  é  uma  floresta
aberta,  de  sub-bosque pouco denso,  com um
porte  de  30  a  40  metros,  constituída  por  ár¬
vores  de  troncos  grossos,  retilíneos  e  raízes
tabulares.  A  dominância  é  exercida  por  Ca-
riniana excelsa,  Ceãrela  fissüis,  Cabralea eich-
leviana  e  Callichlamis  latifoUa.

Os  andares.  Montanha  Média  (1.100  a
1.700  metros)  e  Montanha  Superior  (1.700  a
2.000  metros)  têm  por  climax,  respectiva¬
mente,  uma  floresta  de  20  a  30  metros  de
altura,  dominada por espécies do gênero Ca¬
bralea,  e  uma  floresta  pouco  densa,  baixa,
com  não  mais  de  15  metros  de  altura,  do¬
minada  por  Cabralea  eichleriana.

O  penúltimo  andar.  Planalto  (2.000  a
2.400  metros),  de  topografia  irregular  e  bas¬
tante  variada,  tem por  climax  uma vegetação
graminóide  com  estrutura  de  estepe.  A  co-.
munidade  ou  comunidades  climax  não  foram
ainda  determinadas  com  precisão  quanto  á
sua  composição  florística.  Os  três  tipos  de
mata  que  ocorrem  neste  andar,  sempre  em
situações  topográficas  especiais:  matas  de
Roupala  lucens,  de  Araucaria  angustifolia  e
de  Poãocarpus  lambertii,  são  relíquias  das
vegetações climax que ocuparam a região em
épocas passadas.

As  matas  de  Roupala  lucens  são  relíquias
de um período em que o clima era mais quente
e  úmido  que  o  atual,  enquanto  que  as  matas
de  Araucaria  angustifolia  são  relíquias  de  um
climax  que  existiu  debaixo  de  um  clima  mais
frio,  e,  provavelmente,  mais  chuvoso  que  o
da atualidade. -

O  estatus  ecológico  das  matas  de  Poão¬
carpus  lambertii  é  difícil  de  precisar,  mas  é
de se supor que sejam relíquias de um climax
ou de um sub -climax que cobriu grandes áreas
do  maciço  em  uma  época  em  que  o  clima
dominante  era  mais  frio  (igual  a  aquêle  sob
0  qual  dominou  Araucaria  angustifolia)  e
mais sêco que o de hoje.

No  último  andar,  Cumes  (2.400  a  2.770
Íh  metros)  a  vegetação  predominante  é  uma
«comunidade,  dominada  por  um  bambú  anão,
M  Chusquea  pinifolia,  cujos  indivíduos  têm  um
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porte que não ultrapassa um metro.  Esta  co¬
munidade é seiíi dúvida alguma o climax, ainda
que seja um climax edáfico,
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APPENDIX

LIST  OF  AUTHOHS  AKD  FAMILIES  OF  THE  CITED  SPECIES

AbutUon
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Chíonolaena glomerata Bak.
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Leucothoe rivularis Sleumer.
Lüaeopsis ulei Peçez-Moureati.
Lycopodmm clavatum L.
Macha erium
Mandevilla
Maranta
Melinis minutifiora Beauv.
Meriania claussenü Triana.
Merostachys
Miconia candolleana Naud.
Miconia sellowiana Naud.
Microlícia isophylla DC.
Myrcia hispida Berg,
Nectandra
Nicotiana
Olyra
Ouratea
Oxalis calva Prog.
Paepalanthus poiyanthus Kunth.
Paiicourea
Panicum demissum Doell.
Pajiicum setifolium Nees.
Pavonia
Peperomia
Pharus
Philodendron
Pilea
Piptadenia nítida Benth,
Pisonía nítida Mart.
Plantago dielsü Pilger.
Podocarpus lambertii Klotzsch.
Polygala
Polypodiun:! tamandarei Rosenst.
Polypodium wittigianum Fée.
Polystichum quadrangulare Fee.
Potamogeton polygonus Cham.
Psychotria hancomiaefolia Benth-
Purpurella hospita Cogn.
Qualea
Quesnelia
Ranunculus montevxdensis Arech.
Rapanea gardneriana (A.DC.) Mez.
Rapanea schwackeana Mez.
Rhabdocaulon coccíneus (Benth.) Eplg.
Rhipsalis
Rhynchospora
Roupala lucens Meissn.
Sauvagesia
Schinus terebinthifolius Raddi.
Sclerolobium rugosum Mart.
Scleria
Selaginella
Senecio glaziovii Bak.
Sida
Siphocampylus westinianus (Bilib.) Pohl.
Smilax
Solanum itatiaiae Dusen.
Sphagnum
Strychnos
Tecoma
Tibouchina arbórea Cogn.
Tibouchina estrellensis Cogn.
Tibouchina íissinervia Cogn.
Tibouchina organensís Cogn. var. süvestris Brade.
Tiliandsia geminiflora var. incana (Wawra.) Mez. — Tillandsia incana

Wawra.
Trachypogon

Ericaceae
Umbelliferae
Lycopodiaceae
Leguminosae
Apocynaceae
Marantaceae
Gramineae
Melastomataceae
Gramineae
Melastomataceae
Melastomataceae
Melastomataceae
Myrtaceae
Lauraceae
Solanaceae
Gramineae
Ochnaceae
Oxalidaceae
Eriocaulaceae
Rubiaceae
Gramineae
Gramineae
Malvaceae
Piperaceae
Gramineae
Araceae
Urticaceae
Leguminosae
Nyctaginaceae
Plantaginaceae
Podocarpaceae
Polygalaceae
Polypodiaceae
Polypodiaceae
Polypodiaceae
Potamogetonaceae
Rubiaceae
Melastomataceae
Vochysiaceae
Bromeliaceae
Ranunculaceae
Myrsinaceae
Myrsinaceae
Labiatae
Cactaceae
Cyperaceae
Proteaceae
Víolaceae
Anacardiaceae
Leguminosae
Cyperaceae
Selaginellaceae
Compositae
Malvaceae
Campanulaceae
Liliaceae
Solanaceae
Sphagnaceae
Loganíaceae
Bignoniaceae
Melastomataceae
Melastomataceae
Melastomataceae
Melastomataceae
Bromeliaceae

Gramineae
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Trichomanes
Triumfetta
Utricularia peltata Spruce,
Vernonia diffusa Less.
Vemonia oppositifolia Less.
Virola bicuhyba (DC) Warm.
Víttaria
Vocbysia
Vríesia itatiaiae Wawra.
Weinmannia discolor Gard.
Weinmannia pauüiniifolia Pohl.
Xyris
Xylopía brasiliensis Spreng,
Zygocactus obtusangulus (Lindb.) Loefgr.

Hymenophyllaceae
Tiliaceae
Lentibulariaceae
Compositae
Compositae
Myristicaceae
Polypodiaceae
Vochysiaceae
Bromelíaceae
Cunoniaceae
Cunoniaceae
Xyridaceae
Anonaceae
Cactaceae
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