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Assrnect

Species richness, density and distribution of a palm

community found in a seasonal swamp forest in the

Eastern Amazon Basin (Serra dos Caraj6s, Par5, Bra-

zil) is here reported. In the hectare sampled, eight

species in eight genera were found. Of the 3,975

palm individuals in the study area, 6O7o belong to

only one species, Orbignya phalerata, which occurs

in greater density in the less humid areas, while Socra-

tea exorrhiza and. Ceonoma baculifera prefer the

more humid sites. Results are discussed in terms of

soils, water and light.

Rnsuueru

La riqueza de especies. densidad ydistribuci6n de

palmeras en una comunidad localizada en un bosque

oeriodicamente inundable de la Amazonia oriental son

d iseut idas  aqu i .  Un la  hec tarea  es tud iada.  8  e"pec ies

en 8 gen6ros fueron encontradas. De las 3,975 pal-

meras encontradas en el 6rea de estudio, 60To per-

tenece a una sola especie, Orbignya phalerata, qte

ocurre en mayor densidad en las 6reas menos hirme-

das, mientras qre Socratea exorrhiza y Geonoma

baculiferaprefieren los sitios m5s humedos. Los resul-

tados se discuten en relaci6n a suelos, agua y hiz.

In spite of the particular difficulties
involved in palm research, not only in
regard to taxonomy but also to the study
of population biology and reproductive sys-
tems. palms are receiving increasing atten-
tion, due in part to the economic potential
and to the special position they occupy
within tropical ecosystems.

Among the papers on palms focusing
on population biology those of Bouillenne
(1930) with Mauritla, Oldeman (1969)
with Euterpe oleracea, Granville (I977)

with several species, Anderson ( t 983) with
Orbignya phalerata and Piedade (I985)
wirh Astrocctryum jo,uari, can be cited.
Communities have been studied by Kahn
and Castro (I985), who worked with species
occurrence in relation to water; Kahn
(I986a, I9B7), and Kahn et al. (l9BB)
who have looked into species richness and
density, and Kahn (I986b) who studied
life forms, size, and density in relation to
lorest  s t ructure and dynamics.

This paper presents data on species
richness and distribution in terms of light
and water gradients for a palm community
in a seasonal swamn forest of the eastern
Amazon basin.

Methods

Research was carried out in a seasonal
swamp forest at the margins of lgarap6
Azul (06'00'5, 50o42'W), in the area
worked by the Companhia Vale do Rio
Doce, Projeto Caraj6s, Marab5 Munici-
pality, state of Par5, Brazil (Fig. l). The
study area was ca. 1.5 km upstream from
the intersection of the creek with the road
between DOCEGEO'S "N1" and "Alpha"

camps.
Soils are predominately very acid yel-

low-red latosols, with very low concentra-
tions of exchangeable ions, sandy at the
stream margins, gradually turning more
clayish with increasing distance from the
stream.



19891

Five 20 x i00 m transects, perpen-
dicular to the stream, were laid out, with
each transect beine divided into ten 10 x

20 m plots. Using a Blume-Leiss hypsom-
eter, the height above the water surface
level of the stream was taken at the center
of each olot.

All palm individuals, separated into
either adults, juveniles, or seedlings, were
counled in each plot.  For caespi lose species.
each stem was considered as a seDarate
individual. Adults were considered as those
individuals that were already reproduc-
tively active; juveniles as those that had
well formed trunks and crowns but that
were not yet active in reproduction, and
seedlings as those individuals that lacked
well-formed trunks and crowns and nre-
sented f irst leaves.

Quantitative data are presented based
on horizontal distance from the stream bed,
as well as in terms of heisht above the
surface of the creek. Tn the latter case,
the 50 study plots were grouped according
to I meter class intervals: 0-l m (6 plots),
I-2 m (16 plots), 2-3 m (15 plots), 3 4
m (8 plots) and 4-5 m (5 plots).

Density per hectare was calculated for
each size class, per species, within each
class interval along the water gradient.

Voucher specimens of all palm species
were collected and deposited at the CEN-
ARCEN (CEN) Herbarium in Brasilia.

Results

In the hectare studied, eight species of
palms, belonging in eight different genera
were found: Astrocaryum munbaca Mar-
tius, Euterpe oleracea Martius, Geonoma
baculifera (Poit.) Kunth, Socratea exor-
rhiza (Martins) Wendland, MaximiLiana
maripa (Corr6a de Serra) Drude, Oeno-
carpus  d is t i chus  Mar t ius ,  Orb ignya.
phalerata Martius and an unidentified
soecies of Bactr is.

Table I presents the number of indi-
viduals per species in each size class found
in the study area. Orbignyct phalerata
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was the most abundant species overall
(60.2%), while Ceonoma, baculifera had
the highest number of adults. Oenocarpus
dist ichus and Maximil iana marioa were
the  leas l  abundant .  w i th  no  seed l ings  found
in the study area. Seedlings of all species
accounted for 70.3% of all individuals.

Densities of palms with increasing dis-
tance from the stream are shown in Fieure
2 .  { l r h o u g h  n o  c l e a r  c u t  p a l l e r n s  . u n  b "
discerned, highest densities were found in
the first 20 m, due mainly to the high
number of individuals of Geonomct bacu-
lifera, Euterpe oleracen and, to a lesser
extent, Socraten exorrhiza, which were
more abundant closer to the water. In con-
trast, the density of Orbignya, phalerata
increased with distance, due to greater
number of seedlings. For Astrocaryum
munbaca density remained practically
constant. The low number of individuals
of Bactris sp., Maximiliana. maripa. and
Oenocarpus distichus makes it impossible
to infer distribution oatterrrs.

Overall densities for the species in ques-
tion, on a vertical gradient from the sur-
face of the stream, can be seen in Figure
3. Highest densities were found closest to
the water level: for example, the 5,092
individuals,/ha in the 0- I m class decreased

B R A Z I L

Localization of the study area.
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Table l. Palm densities otu f hectare of seasonally f'ooded forest at lgarap6 Azul,
Serra dos Caraj6.s, Par6., Brazil.

Number of Individuals

Species Seedlings Juveniles Adults Total (7o)

Orbignya phalerata

Geonoma baculiJbra

Euterpe oleracea

Socratea exorrhiza

Astrocaryum munbaca

Bactris sp.

Oenocarpus distichus

Maximiliana maripa

Total

)  1 ' 7 7

a4
334
rl.7
7B
4

2,794

199
396

o

r05
80
36

2
827

t 7
222

5B
r 5
38

I
3

J ) 4

2,393 (60.2)
702 ( r7 .7 )
4 0 r  ( r 0 . r )
237 (6.0)
196 (4.9)
4 l  ( 1 . 0 )

3  ( - )
2  ( - )

3 ,975

to 3,610,/ha at 4-S m. The species
responsible for this trend were chiefly
Geonorna baculifera, Socratea exorrhiza
and, to a much lesser extent, Euterpe oler-
acea. As before, Astrocaryum munbaca
maintained relatively constant densities.
Orbignya phalerctta presented higher
densities on higher ground.

DISTANCE FRoil SIREAM (m)

2. Number of palms at different distances from the

stream. O, Orbignya phalerata; {1, Geonoma ba-

culifera; * Euterpe oleracea; )<, Socratea exor-

rhiza:, O, Total for all species, including lsr rocaryum

munbaca and Buctrw sv.

Figure 4 shows densities, along a ver-
tical gradient, for the three size classes
(adults, juveniles, and seedlings) of Orbig-
nya phalerata, Geonorna bctcul i fera,
Euterpe oleracea and. Socratea exor-
rhizcL. ln Orbignya phalerata, densities
of juveniles and adults increased towards
higher ground, with adults maintaining
similar densities throughout. Both Geon-
orna baculifera and. Socratea exorrhizct,
showed distinct preference for more humid
soils for all three size classes, with the
number of individuals decreasins drdsti-
cal ly on higher soi ls. Euterpe i l rrorro
behaved like these two with respect to juve-

niles and adults, while maintaining high
densities of seedlings throughout the topo-
graphic gradient.

Discussion

Table 2 shows a comparison of species
diversity and density for palms under vary-
ing soils and water conditions for several
studies throughout the Amazon basin. In
spite of the differences in size of the study
areas involved, data are sufficient to sup-
port Kahn et al.'s (1988) claim that west.
ern Amazonia is richer in species than the
eastern portion of the Basin, supporting
the idea that western Amazonia is one of
the richest regions in palm species diversity
in the Americas (Lleras et al. 1983). Thus,
it can be seen that, compared with other

10 20 JO 40 50 50
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areas, the area studied for this paper is
relatively poor in species diversity.

Another salient point is that palm den-
sity is highest in the more humid (water
logged or poorly drained) soils, decreasing
toward higher ground. According to Kahn
and Castro (1985), this may, in fact, not
be related to water, but to light intensity
in the understory, which is higher in sea-
sonally flooded than in terra firme forests.
Kahn et al. (1988) maintain that the higher
density of palms in western Amazonia com-
pared with the central and eastern portions
of the Basin is due to the higher number
of caespitose (multi-stemmed) species in
the understory in the former, noting also
that this also reflected a difference in dom-
inant life forms for the western forests.

The higher density of palms found near
the stream, in the present study, is due
mainly to the large number of individuals
of the caespitose species Geonoma bacu-
lifera and Euterpe oleracea and, to a lesser
degree, the single-sternrned. Socratea exor-
rhiza. Kahn (t9B6a) has already shown
the preference of Geonoma baculifera Ior
hydromorphic soils, which explains the
abundance of this species near the slream
margins, while Granville (1978) has shown
that caespitose species are among the dom-
inant life forms in seasonally flooded for-
ests.

Euterpe oLeracea occurs in highest den-
sity close to the creek. The species, which
fits into Tomlinson's growth model (basal
ramification with formation of clumps-
Hall6 et al. l97B) is under high selective
pressure, as can be seen by the high num-
ber of seedlings throughout the study area
(Fig. aC). Small clearings are insufficient
to accommodate the species, as lateral axes
are shaded by the main axis and surround-
ing vegetation. Thus, adults predominantly
grow in humid soils with high light inten-
sity.

Species that have Corner's growth model
(single-stemmed with lqteral inflores-
cences, Hall6 et al. (1978), such as Orbig-
nya pho,lerata and Socratea exorrhiza,

generally have high light requirements for
shoot growth. This restricts growing con-
ditions to two basic situations (Kahn and
Castro 1985): a) open clearings in the inte-
rior of the forest, or b) sparse forest with
well illuminated understory. Anderson
(1983) and Anderson and May (1985) note
that although shade favors seed germina-
tiontn Orbignya phalerata, it inhibits stem
growth. Thus, the low number of seedlings
of this species near the water is probably
due to high light intensity and humidity.
However, occurrence of adults in similar
densities throughout suggests that the lim-
iting factor is not water but light.

Socratea exorrhiza seems to be unable
to survive in the shade (but see Hogan
I986), while requiring high humidity. This
limits its distribution to the fairly humid,
wellJighted margins of watercourses, and
gaps in the wetter portions of the forest'

In general, the present paper shows that
two major environmental factors play key
roles in determining palm density and dis-
tribution: humidity and light intensity.
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LETTERS

26 April 1989

Dear Natalie:

I have recently returned from Costa
Rica where I had the privilege of revisiting
the Robert and Catherine Wilson Botanical
Garden (formerly known as the Las Cruces
Tropical Botanical Garden) in the moun-
tains around San Vito de Java, Costa Rica.
As you recall, this is where I lived in I97 4-
75 after completing my undergraduate
education. It was truly a joy to return to
a place that I once called home.

While living in Las Cruces I had the
chance to work intensively on the palm
colJection, consisting of nat.ive species as
well as introduce plants that Bob Wilson's
many friends and associates would send
him from all over the world. It was remark-
able see these specimens, now flowering
and fruiting, like so many children having
grown up over the last 15 years. I under-
stand that the Garden suffered somewhat

during the late 1970's and early l9B0's
but signs of this past struggle are certainly
not evident today. Much of this is due to
the hard work ofthe current Director, Dr.
Luis Diego Gomez and his staff. The dream
of Bob and Catherine 

'Wilson, 
to build a

botanical garden in a tropical paradise, still
lives on and flourishes today.

I have had the chance to visit many of
the other gardens in the Neotropics. It is
always sad to observe the state of things
at so many of these places. While many
are founded by a person with a vision, after
the founding person is gone the local econ-
omy is not always able to support a col-
lection of ornamental and useful plants.
There are simply too many more pressing
priorities in the developing world.

The Wilson Garden is especially impor-
tant because it is one of the few gardens
focusing on palms, both native and exotic.

(Continued. on p. 1901




