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ABSTRACT 

Palm community i n  a ” t e r r a  firme” f d r e s t  of c e n t r a l  Amazonia is 

p r e s e n t e d .  D i s t r i  b u t  ion and  abundance of t h e  most impor t an t  s p e -  

c ies  is r e l a t e d  t o  t o p o g r a p h y  and s o i l .  The palm community of 

this f o r e s t  is r e m a r k a b l e  f o r  its size, its g r e a t  d i v e r s i t y ,  and 

v a r i e t y  of b i o l o g i c a l  f o r m s .  

._ ._ .- .- 
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I NTRODUCT I ON 

. Pa I ms are an abundant and character ist i c compo- 
œ. 

nent of the terra firme forests of central Amazonia. They are 
found in all levels of the forest, from the understory to the 

canopy, on al I soils and topographic sites,arid exhibit a vari- 

ety of growth forms. CORNER’S marvellous book(1966) and MOORE’ 
s authorotat i ve works( I973-a;-b), represent cornerstones i n 

our knowledge of the family. There have been few works,however, 

dealing specifically with the palm flora of Amazonia. In fact, 

since the numerous publications of MARTIUS (1875-1907) ,DRUDE 
( 1876- I 908) , BARBOSA-RODR I GU ES ( I 928- I 956) , and BURR ET ( I 928- I 
1956) I, on1 y MACERI DE‘S work( 1960) i n Peru and WESSELS-BOERrs 
(1965) and (1971) in Suriname and Venezuela respectively,have 
contributed significantly to the taxonomy of amazonian palms. 

I 

I I 
- 

Works reCatíng to the eco4ogy of palms are 

even rarer, and generally only take into consideration one spe - 
cies: ecology of Raphia palm swamps in Costa Rica (ANDERSON 

and MOR I, 1967); demography of Astrocaryum mexi canum (PI ÑERO - et 

- al, 1977;1982; PIÑERO & SARUKHh,1982);intraspecific competiti- 

on in Socratea durissima (YEATON, 1979);and autoecology of 
terpe globosa of the forests of Puerto Rico (BANNISTER, 1970 ; 
VAN VALEN,1975). Some information of an ecological nature is 

given in various works concerning South American vegetation 

(MYERS, 1933; DAVIS and RICHARDS, 1934; BEARD, 1955;OLDEMAN, 1974) 
or concerning useful plants (CAVALCANTE, 1977). MOORE (1973-b) re 
groups the taxons in terms of the main neotropical climax for- 

mations. Specifically regardirrg the Amazon region BOU~LLENNE 

I.The bibliography of these authors is recapitulated by 
GLASSMAN ( 1972). 
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(1930) describes the Mauritia formations on poorly-drained 
soils; OLDEMAN (1969) tackles the ecology of the Euterpe o l c -  

RI racea formations or pinotigres" of French Guiana, and GRAN- 
VILLE (1974,1977,1978) presents several studies on the biology 
and ecology of the palms of French Guiana. 

c 

This paper pt-ésents &he palm community in a 
.- ._ .- .- 

"terra firme" forest of central Amazonia and notices the dis- 
tribution and abundance of the most important species in rela- 

tion to topography and soi Is. 

METHODS 

The survey areas are located in the Tropical 

Sylviculture Experimental Station of INPA (Instituto Nacional 
de Pesqu i sas da AmazLn i a), 60 km from Manaus, between the BR- I74 

(Manaus-Boa Vista highway) and the Rio Cuiciras, a tributary 

of the,Rio Negro (2°35f-2040f latitude S;6O0OOf-6O02Of longi- 

tude W). R a i n - f a I ' l .  

extends.from December to May; the dry season from June to No- 

vember. The water deficit is low or,nil and the potential eva- 

potranspiration is regularly distributed throughout the year 

(RIBEIRO, 1976). 

is about 2,5 m per year.The rainy season 

The survey areas, 6 km apart, are selected,each 
to include a catena of 5 topographic sites - plateau, crest, 
slope, a transition zone at the base of the slope, and the sea - 
sonal flooded IR igarap;" (stream) bed (Figure I )  The first 3 
sites are characterised by well-drained soils with high clay 

content; the transition zone by poorly-drained soi Is with l e s s  

clay and more sand, and the "igarape bottom by water-logged 

soi Is. 

' RI 
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Study plots of 1200 m (30 x 40 m) are establ i -  

shed in each topographic site in both survey areas, giving a 

total of IO plots and a total survey area of 1,2 ha. 

All palms, seedlings, juveniles and adults are 

surveyed. Data are presented by topographic site 1 isting the 

species encountered and giving their heightrc-lass distribution. 

In multiple-stemmed species, al I the stems are counted. Figu- 

res from both survey areas are cumulated and therefore total 

number of palms are given for 24.00 m . 2 

R ESU LTS 

- - 
In the 1,2 ha surveyed,32 species of palms, in 

12 genera,are encountered. The distribution of these species 

is strongly related to soils and three distinct "palm zones" 

are recognised, on: we1 I-drained soi Is (plateau, crest, slope), 

poorly-drained soi Is (transition zone),and water-logged soi is 
(ligarapg" bottom). Each of these If palm zones', is characterised 

by a number of t y p i c a 4  speci es, but, there are also a few, I ess 
abundant species which appear to be indifferent to the nature 

of the soi I and are common to two or three zones (Table I ) .  

Palms on well-drained soifs (Table 2) 

The understory of the forest on we1 I-drained 
soil is dominated to a height of 5 m by the leaves of two acau 
lescent species, Astrocaryum,cf javarense and Attalea attaleo- 

- 

i des. 

Numerous species of the genera Bactris and Geo- 

noma are also found here but their frequency varies and their 

total number per plot is often reduced to a f e w  individuals. 
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These species form clumps o f  2 to IO axes. 

In the upper level of the understory, between 

6-10 m, Syagrus, 
is frequent, as are Astrocaryum munbaca and Oenocarpus minor. 

These latter 2 species form clumps of 2 to 4 axes. Less fre- 

quently encountered is Iriarte! l a  setigera, a,smal I .- :palm, 7 to 
IO m in height, characterised by the production of creeping 

a monoaxial palm with a stem of 4-5 m, 

._ .- .- 

sto 1 ons . 
In the forest mid-story, Oenocarpus bacaba rea- 

ches a height of 15 m. It is the dominant palm and is only fou - 
nd below disconti nuitícs of the upperstory canopy, indicating 

that it can only competc.in clearings with enough light. 
2 - 

In the 7200 m of forest on well-drained soils 

we surveyed, 1346 palms between 1-10 m in height were recorded, 

and of these 676 belong to the two acaulescent species. No 

palms reach the canopy in forest on well-drained soils. 

Palms on poorly soils 

In the forest on poorly-drained soi I, transition 

zone between the clay soils of the slope and the water-logged 
soi Is of the i garapg” bottom, two acau I escent pa I m s ,  Atta I ea 

spectabi I is and Astrocaryum acaule, dominate the understory 

(Table 2).They arc very abundant and their leaves spread up, 

funnel-í ike, t o  5 m. These t w o  species are strictly I imited to 

the transition zone at the base of the slope and disappear in 

the vicinity of the ”iSarap&” when the soi I becomes water-log- 

ged. There, they are replaced by juveniles of Jessenia bataua. 

This transition zone does indeed stand out; in 2400 m , 343 
acaulescent palms greatei- than I m in height were recorded, of 

these 259 are Attalea spectabilis and 74 are Astrocaryum acaule. 

2 
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A l s o  I58 y o u n g  J e s s e n i a  b a t a u a  (from I t o  6 m i n  h e i g h t )  w e r e  

f o u n d .  

Palms o n  water- logged s o i l s  

The  forest  on water- logged soi Is is a lmost  d e v -  

o i d  of t h e  a c a u l e s c e n t  p a I m s . , ( o n l y : . 1 9  A t t a l e a  .spec$abi I is) b u t  
.- 

o v e r r u n  by y o u n g  J e s s e n i a  b a t a u a  (472, a l r ea ' ; i y  d e f i n e d ) .  One 

s p e c i e s  of B a c t r i s  form c l u m p s ,  its axes n o t  e x c e e d i n g  5 m i n  

h e i g h t ;  M a u r i t i a  a c u l e a t a  a r e  d i s t r i b u t e d  i n  i s o l a t e d  p a t c h e s .  

W h e r e a s  a r b o r e s c e n t  p a l m s  a r e  a b s e n t  f rom t h e  

f o r e s t  c a n o p y  o n  w e 1  I - d r a i n e d  s o i  Is, t h e y  a r e  a n  ' i m p o r t a n t  com- 

p o n e n t  of t h e  f o r e s t  c a n o p y  o n  poor1 y - d r a  i n e d  a n d  water-  I ogged 

s o i  Is: J e s s e n i a  b a t a u a ,  M a u r i t i a  f l c x u o s a  ( n o t  e n c o u n t e r e d  i n  

o u r  p I o t s ,  al t h o u g h  v e r y  common i n t h e  " i g a r a p k ' b o t t o m s ) ,  - Mau- 

r i t i a  a c u l e a t a  , E u t e r p e  p r e c a t o r i a  ( T a b l e  3 ) .  

Cross  t o p o g r a p h y  palms 

Some species of t h e  f o r e s t  o n  w e 1  I - d r a i n e d  s o i  I s ,  

s u c h  a s  O e n o c a r p u s  m i n o r ,  l r i a r t e l l a  s e t ige ra ,  B a c t r i s  s i m p l i -  

c i f r o n s  a n d  Geonoma s p  p e n e t r a t e  t h e  t r a n s i t i o n  z o n e  a t  t h e  

b a s e  of t h e  s I ope; E u t e r p e  prccator i a, f r e q u e n t  o n  water-  I ogged 

soils, is o c c a s i o n a l l y  f o u n d  o n  w e l l - d r a i n e d  s o i l s ,  b u t  u s u a l l y  

o n l y  a5 s e e d l i n g s  a n d  j u v e n i l e s  t h a t  h a v e  g e r m i n a t e d  a n d  s t a r t e d  

t h e i r  g r o w t h  i n  gaps;  v e r y  f e w  r e a c h  m a t u r i t y  here, l r i a r t e a  

e x o r r h i z a ,  a n  a r b o r e s c e n t  palm w i t h  t y p i c a l  s t i l t  roo t s  ( B O U I L -  

LENNE,  1924; K A H N ,  1977; BODLEY a n d  BENSON,  19801, seems q u i t e  

i n d e p e n d a n t  of t h e  n a t u r e  of t h e  soi I b u t  r e q u i r e s  I i g h t  a n d  

is o n l y  f o u n d  i n  o p e n i n g s  o f  t h e  fo res t  c a n o p y .  
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DISCUSSION 

The palm community of the forest of central Ama- 

zonia clearly fhows 3 zones according to the nature of the soil: 
well-drained soil of the upland forest, poorly-drained soil of 
transition zone, and .water-lagged sqi I of the'seasonal swamp 

forest. The community is remarkable for its size, its great 

diversity, its variety of biological forms. The discussion of 
community size and diversity will be limited due to scarcity of 

comparable amazonian I iterature in this field. 

.- ._ .- .- 

Abundance of palms 
- 

The forest of centra Amazon i a are .. t it era 

overrun by palms, especial ly in und-rstory.KLINGE and R O D R  

lY 

GU ES 

( I  971) establ ¡shed that palms greater than I , 5  m in 2000 m2 of 

forest on we1 I-drained soi I near Manaus represented 17% of the 

f o l  ¡ar phytomass. 

Palm densities reach their maximum on the well- 
2 

drained soi Is of the crest: for the combined area of 2400 m , 
906 individuals were recorded for the crest, as opposed to 700 

and 720 for the plateau and slope respectively (Table 3). This 
is most likely a result of greater exposure to wind and subse- 

quent higher frequency of gap formation. The forest here thus 

tends to be less we! I developped architectural ly, permitting 

greater penetration of I ight, which favours the regeneration of 

pa I ms. 

L 

Spec i es ri chness 
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T h e  species r i c h n e s s  of palms i n  t h i s  forest  is 

r e m a r k a b l e :  32 s p e c i e s  i n  1,2 h a .  T h i s  c a n  be compared w i t h  a 

p a r a l  i e l e  s t u d y  i n  t h e  forests  of t h e  T o c a n t i n s  v a l  l e y ,  Para,  

w h i c h  recorded  21 species i n  10,56 h a  ( K A H N ,  f o l l o w i n g  p a p e r ) .  

T h e  t o t a l  n u m b e r  o f  species of palms reaches  a 
I. 

maxi mum i n u p  I a n d  . forest  o n  w i  I I -cira:¡ n c d  so i 13 .- a n d  decreases .- 

i n t o  s c a s o n a  I s w a m p  forest  o n  water-I  ogged so i Is (Tab1 e 4) .  E v e n  

more s t r i k i n g  is t h e  v a r i a t i o n  of t h e  n u m b e r  of u n d e r s t o r y  s p e -  

c ies  w h i c h  i n  p l o t s  of 1200 m d e c r e a s e d  from 14-17 s p c c i c s  o n  

w e 1  I - d r a i n e d  soi Is t o  3 spec ies  o n  water-logged s o i  Is. 

2 

.- Var i e t y  of forms 
.- 

T h e  g rea t  m a j o r i t y  of a r b o r e s c e n t  pa lms  i n  t h e  

f o r e s t  of c e n t r a  I f imazon i a a r e  monocau  1 o u s  . Maur.; t i a a c u  I e a t a  

w h i c h  o c c u r s  i n  s e a s o n a l  s w a m p  f o r e s t  is t h e  o n l y  s p e c i e s  f o r -  

m i n g  c l u m p s .  

T h e  a b s e n c e  of a rborescedt  pa lms  of TOMLINSON'S  

a r c h i t e c t u r a l  model from u p l a n d  fores t  w a s  n o t e d  a n d  a c c o u n t e d  

f o r  b y  G R A N V I L L E  (1978). A l l  a r b o r e s c e n t  pa lms  r e q u i r e  h i g h  

l i g h t  l e v e l s  d u r i n g  t h e  s t a g e  of s t e m  g r o w t h  a n d  t h u s  i n  t h e  

f o re s t  t h e i r  r eg  

gap closes, palm 

(Cecropia,  I n g a ,  

e f f e c t i v e l y  f o r  

n e r a t i o n  t e n d s  t o  be res t r ic ted t o  g a p s ,  As a 

g r o w t h  m u s t  k e e p  pace w i t h  p i o n e e r  species  

P o u r o u m a ,  P r o t i u m ,  etc.)  i n  o rde r  t o  c o m p e t e  

i g h t  a n d  c o n t i n u e  d e v e l o p m e n t  of its s t e m .  I t  

f o l l o w s  t h e n  t h a t  s u c h  gaps a re  n o t  s u i t a b l e  f o r ' p a l m s  of TOM- 

L I N S O N ' s  g r o w t h  model, s i n c e  t h e  s e c o n d  a x i s  i n i t i a t e d  a t  t h e  

lower p a r t  of t h e  s t e m  w i l  I be s h a d e d  o u t  f rom t h e  moment  i t  

emerges, by t h e  p i o n c e r  species  t h e n  m a t u r i n g  i n  gap. 
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A r b o r e s c e n t  m u l t  i p l  e-stemmed pa I m s ,  h o w e v e r ,  c a n  

d e v e l o p  i n  t h e  s e a s o n a l  s w a m p  f o re s t  o n  water - logged  soi ls .Here,  

t h e  f o r e s t  is more o p e n  w i t h  fewer trees a n d  a m b i a n t  l i g h t  l e v e l s  

a r e  h i g h e r  t h a n  i n  u p l a n d  fores t  a n d  s u f f i c i e n t  t o  m a i n t a i n  s t e m  

gro'wt h , 

A r b o r e s c e n t  pa'lms of 'CORNER's-m-ode1 are a l s o  more 

a b u n d a n t  o n  water- logged s o i l s :  26 palms grea te r  t h a n  10 m i n  
2 

h e i g h t  w e r e  r ecorded  i n  4800 m * o n  p o o r l y - d r a i n e d  a n d  water- log-  

ged s o i l s  compared t o  4 o n  w e l l - d r a i n e d  s o i l s  i n  7200 m . 2 

F u r t h e r ,  o n  w e 1  l - d r a  i n e d  so i I s ,  a r b o r e s c e n t  pa I m s  

a r e  r a r e l y  exceed I5 m i n  h e i g h t  (as a l s o  n o t e d  b y  K L I N G E  a n d  

- R O D R I G U E S ,  1973), w h e r e a s  o n  water- logged s o i  Is t h e y  o f t e n  reacb 

25-30 meters. 
- 

I n u n d e r s t o r y  s p e c ¡  es, T O M L l  NSON's  g r o w t h  form 

is as common a s  CORNER'S ( T a b l e  I ) .  T h u s , i n  t h e  case of m u l t i p l e -  
. . .  . .  

s t e m m e d  pa lms ,  A s t r o c a r y u m  m u n b a c a  a n d  O e n o c a r p u s  m i n o r  o c c u p y  

t h e  u p p e r  l e v e l s  of t h e  u n d e r s t o r y  a n d  v a r i o u s  spec ies  of t h e  

G e n e r a  B a c t r i s  a n d  Geonoma a r e  d i s t r i b u t e d  b e t w e e n  Q,5 a n d  5 m .  

S i m i l a r l y ,  w i t h  m o n o p o d i a ¡  pa lms ,  S y a g r u s  i n a j a i  reaches t h e  

u p p e r  l e v e l  of t h e  u n d e r s t o r y ,  a n d  b e t w e e n  2 a n d  5 m t h e  l e a v e s  

of t h e  4 a c a u l e s c e n t  pa lms  ( A s t r o c a r y u m  cf j a v a r e n s e ;  A .  a c a u l e ,  
, .  

A t t a l e a  a t t a l e o i d e s ,  A .  s p e c t a b i l i s )  c o n s t i t u t e  a n  a l m o s t  c o n -  

t i n u o u s  cover .  Whi le  t h e  s t e m  of t h e s e  a c a u l e s c e n t  spec ies  a r e  

r e d u c e d  t o  a s h o r t  s u b t e r r a n e a n  a x i s ,  t h e  l e a v e s  m a i n t a i n  s i g n 1  

f i c a n t  s i z e  a n d  g i v e  t h e  u n d e r s t o r y  of t h e s e  c e n t r a l  A m a z o n i a n  

fo res t  its c h a r a c t e r  i st i c a p p e a r a n c e  ( F i  Qure  2) 
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Table I - *Presence of palm species in relation to soils. 
I I  of the 12 species of Bactris are found on well-drai- 

ned soils (WDS). One of t hese  (Bactris simplicifrons 

Mart.) penetrates the trarlcitíon zone on poorly-drained 

soi Is (PDS) . Only one 0th spcci es occurs in seasonal 
O .  

swamp forest on water-log 

of Gconoma are restricted io we1 I-drained soi Is. Only 

one of them reaches the transition zone on poorly-drain 

ed soils. As the floristic material of all these small 

speci es was not compl etely col I ected (f I owers are cspe- 

cially infrequent) their identification was problematic. 

We have thus prefered to remain at generic level. 

The architectural models are defined by HALL-E et aI(I978). 

TOMLINSON'S model corresponds to palms which ramify at 

the base and may form clumps (multiple-stemmed palms) ; 

so i I s ( W E )  . ,The 6 speci es 
._ .- ,- 

- 

CORNER'S corresponds to monocaulous palms with lateral 

i nf I orescences. 

Table 2 - Population of most abundant palms on well-drained soils. 
(P=plateau; C=crest; S=slope; TZ=transition zone; I B =  

I r  i garap;" bottom) For acau I escent speci es, the two f i  rst 

height-classes .correspond to seedl ings and juveni les,the 

third to mature palms. For upper-understory species, an 

intermediary class is considered corresponding to the 

phase of stem elaboration, except for Astrocaryum munba- 

- ca which fructifies from 3 m in height. For arborescent 

species, the two first classes correspond to seedlings 

and acaulescent juveni les, the third to the phase of the 

stem elaboration, and t h e  fourth to mature palms. 

i 
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T a b l e  3 - Population o f  most abundant palms on poorly-drained 

and water-logged soifs (see also legend of Table 2). 

Ta b l e  4 - Number o f  palms per topographic sites in upland fo- . 

2 
rest on well-drained soils (per 2400 m ) .  

.._ ._ .- ._ 

2 
Table 5 - Number o f  palm species per plot (1200 m ). 
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F i g u r e  I - V e g e t a t i o n s ,  t o p o g r a p h i c  sites, a n d  soí Is. 

F i g u r e  2 - A c a u l e s c e n t  pa lms  i n  u p l a n d  fo res t  u n d e r s t o r y  o n  

w e l l - d r a i n e d  soils ( A s t r o c a r y u m  cf . j a v a r c n s e ) .  

. .  . .  



T A B L E  I 

ARBOR ESC ENT PALMS 

Oenocarpus bacaba Mar t  ,, 

I ri a r t ea  exorrl i  i za M a r t  I 

Jessenia bataua (Ma r t  . ) B u r r e t  

Maur i t i a  acu lea ta  M a r t .  

Euterpe  preca tor  i a Mart .  

UNDERSTORY PALMS 

Syagrus i n a j a  i ( Spruce)Beccar i  

Oenocarpus m i  nor  Mar t .  

Astrocaryum munbaca Mar t .  

I r i a r t e 1  l a  s e t i g e r a  (Mart.)Wendl. 

A t t a l e a  a t t a l e o i d e s  (Barbosa Rodr.)W.Boer 

Ast rocaryum cf j a va rense  Drude ex T r a i  I 

A t t a  I ea spectab i I i s Mar t .  

Astrocaryum acau I e Mar t .  

Man i ca r  i a mart  i ana B u r r e t  

Bact r is  spp 

Geonoma spp 

WDS PDS WLS niaturc a r c h i t e c t u r a l  ve  

h e i g h t  mode I 
i 44 

+ 
+ 

(+> 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
4- 

15m 

I5m 
20m 

15m 

20-25m 

I 8- 
+ 8- 

3- 
4- 

I I  I 

6 I 

+ + 
4- 

+ 
I 

O ni 

Om 

Om 

7-IOm . .  . 
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3-5m i 

3-5m 

5m 
0,5-5,-,,' '.' 

0,5-5m 

. I  
1 ,  
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CORN ER'S 
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TOMLI NSON's  

CORNER's 

CORNER's 
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CORNER's acaulescent 

CORNER's acau I escent 

CORNER's acau I escent 

CORNER's acau I escent 

CORN ER ' s 

TOMLI NSON's 

TOMLI NSON's  



T A B L E  

ACAULESCENT PALMS 

A s t  rocaryum cf j a v a r c n s e  
Drude ex T r a i  I 

.P. .C .  .S. .TZ. . I B .  

- I  m 45 46 31 - - 
- 
- ,. 

1-3 m I l 8  122 102 - 
3 3  m 35 38 29 - - 

2 

A t t a  I ea a t t a  I eoi.des (Barbosa 
Rodr.)W.Boer 

.P. .C. .S. .TZ. . l B .  

5 -  5 I O  - - 
- 

. .  65 63 42 - .  
. .  . .  
I 6 23 '-.-i3 i- - 

T o t a l  198 206 162 O O 86 91 75 0 O 

UPPER-UNDERSTORY PALMS 

Oenocarpus m i n o r  M a r t .  

.P. .C. .S. .TZ. . IB .  

- - 3 l I - - I  m 
1-3 m 2 I 8  19 12 - 

6 - 3-5 m 3 8 4 
I 2 5  m I I - - 

T o t a l  6 30 24 19 O 

Syaqrus  i na.ia i (Spruce)Beccar i  

.P. .C.  .S. .TZ. .18. 

- - 
- 

5 14 I 

I O  51 7 - - 

A s t r o c a r y u m  munbaca M a r t  

.P. .C. .S. .TZ. .16. 

- - -I m 9 10 19 

1-3 m I 7  40 23 - - 

3 3  m I I  I O  7 - - 

T o t a l  37 60 49 O O 

ARBORESCENT PALMS 

Oenocarpus bacaba M a r t ,  

.P .  .C. .S. .TZ. . i B .  

- I  m I85 I61 130 - - 

1-6 m 24 68 75 - - 
6- I Om - 
IO-15m 2 2 

T o t a l  211 231 205 O O 

- - - - 
- - - 



r 
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T A B L E  3 

A C A U L E S C E N T  PALMS 

A s t r o c a r y u m  a c a u  I e Mart. 

.P.  . C. . S. .'TZ. . i B :' 
- - .  68 - -I  m - 

- 1-3 m - - - 40 

- 34 2 3  m - - - 

T o t a l  O O O 142 O 
-- 

ARBORESCENT PALMS 

E u t e r p e  p r e c a t o r  i a Mart. 

.P .  .C. .S.  .TZ. I B .  

- I  m 9 1 8  22 210 7943:- 

1-6 m 2 - 9 40 20 

6 - i O m  - 5 i 

A t t a  I ea s p c c t a b  i I is Mart. 
. .  . .  . P'. . . . C . .-is-; .T2 .' .- . I B . 

- - 126 

- 161 

- - 

I l  

- - 98 8 

- - 

O O O 385 

J e s s c n i a  b a t a u a  (Mart . ) B u r r e t  

.P .  .C. .S. .TZ. , I B .  

122 1092% - - - 

158 472 - - - 

5 13 

T o t a l  I1 18 31 255 820 O O O 291 1592 

2 
-% e s t i m a t e d  - n u m b e r  from 200 m s u r v e y e d .  



T A B L E  4 

P I a t e a u  Crest S l o p e  

206 cf D r u d e  e x  T r a i  I I 62  

75 

49 

8 

24 

205 

I97 

Astrocaryum j a  va r e n s  e 

..- 9 I Astrocaryum munbaca Mar t .  

A t t a  I ea  a t t a  I eo  i des (Barbosa 60 Rodr.)W.Boer 37 

76 Ejeccar i I 6  Syagrus  i na,ja i (Sp ruce )  

Oenocarpus m i  no r  Mart. 

Oenocarpus bacaba Mart .  

O t h e r  s p e c i  es 

T o t a l  number 

6 30 

21 I 23 1 

I46 222 

700 906 710 



1 

I6  

P I a t e a u  

Crest 

Slope 

T r a n s i t i o n  zone 

I garap;" bottom It 

T ' A  B L E 5 

c a t e n a  I 

16 

19 

19 

5 

8 

b 

c a t e n a  2 

I6 

-2 O 
.. .. 

.- .- 

19 

IO 

6 



. 
1 

' o  

. * '  
?) e 1 7  

. _ _ _ _ - u p l a n d  f o r e s t  

seasona l  s w a m p  fores t  L.--.-- - - - - -  
. .  . .  ..: plateau 

/ well drained soil 

I 
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