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ABSTRACT 
i'

Bolivian palms include 27 genera and 84 native species,
with four of them endemic to Bolivia. They are divided among
the following life forms: 467o grow as tree palms, 427o are
shrubs, 7% are acaulescent, and, 47a are scandent palms.
Bolivian palms grow in open vegetation types and also rn
different forest strata from the understory to the subcanopy
in many kinds of forests. Some palm species are found in
monotypic stands while others grow associated with other spe-
cies of palms. Their altitudinal range is from I40 m to 3300
m elevation, covering the major part of the country and the
highest diversity is reached between 140 and 500 m. Bolivian
palms are found in four main biogeographic regions: Amazonia
(547o), the Lndes (29%), the Cerrado (7%), the Gran Chaco
(2%), and mixed with transitional regions (8%).

RBsul,rBN

La diversidad de palmas bolivianas est6. representada oor
27 g6neros y 84 especies nativas, de las cuales cuatro son
end6micas de Bolivia. Las formas de vida presentan 467o de
palmas arb6reas, 427" de palmas "arbustivas," 77o de palmas
acaules y 4% de palmas trepadoras. Se encuentran en vege-
taci6n abierta y se distribuyen en estratos desde el sotobosque
hasta el subdosel en varios tipos de bosque, siguiendo patrones
monotipicos o mixtos asociados con otras especies de palmas.
El rango altitudinal es de I40-3300 m y cubre la mayor parte
del territorio boliviano, siendo los niveles de 140-500 m donde
alcanzan su mayor diversidad por superficie. Su distribuci6n
abarca cuatro grandes unidades biogeogr6ficas: Amazonia con
547o, los Andes con 297o, el Cerrado con 77o, el Gran Chaco
con 27o y mixtos transicionales con 87o.

Alcides d'Orbigny was the first botanist who
collected and studied Bolivian palms. Thirty-two
of his 42 palm collections in Bolivia were consid-
ered as new by Martius in 1842. Since then, few
palm collections were made in Bolivia up to the
1970s, and these have been made mostly in the
montane forests of the Andes. Several authors
have referred directly or indirectly to the diversity
and distribution of Bolivian palms (Peffa 1944,
Irmay 1947, C6rdenas 1969, 1970, Meneces
I975, Antezana I976). In addition, several
descriptive works on regional distribution of palms

have included checklists of Bolivian palms (Foster
1958, Glassman 1965, Uhl and Dransfield I987),
as well as the treatment of the Amazonian palm
flora (Henderson 1994) and the palms of the Andes
(Moraes et al. I995b).

Based on the study of collections of Bolivian
palms deposited in Bolivian, North American, and
European herbaria, as well as the published lit-
erature, Balslev and Moraes (1989) presented a
preliminary list of 29 genera and 90 native palm
species including thirty-five new species' records
for Bolivia. This detailed herbarium study revealed
that 30 species had not been recollected since
their first report for the country, most of them as
new species.

During the last 15 yr, a concerted effort has
been made to increase the information available
on the distribution of Bolivian palms. Research on
palms from botanically poorly known areas has
produced several new records for the country. In
the humid montane Yungas forests in northern
LaPaz department, Bactris concinna, Chamae-
dorea linearis, Wettinia augusta, Wend,lan-
diella gracilis, and Socratea salazarii were reg-
istered as new for Bolivia (Parker and Bailey 199I,
Moraes et al. 1995a). Rojas (1992) studied the
ethnobotany of montane forest palms in the center
of the eastern Andean Cordillera near the valley
of Sacta in Cochabamba Department. Other field
trips have been made to the interandean dry forest
regions in Santa Cruz and Chuquisaca for more
in-depth studies on the genus Parajubaea(Moraes
and Henderson 1990, Moraes and Vargas 1994,
Vargas 1994). The seasonally flooded savanna and
riparian forests in northwestern Bolivia have been
visited in order to obtain better data on the dis-
tribution and habitats of Mauritiella armata and,
Mauritia fl exuosa (Haase 1990), Co p ernicia alb a
(Moraes 1991), and. Bactris glaucescens (Moraes
and Sarmiento 1992). Proctor et al. (I993) doc-
umented the diversity and uses of palms in the
humid lowldnd rain forests of the Pando; this study
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resulted in the collection of Geonoma paniculi-
gera and Bactris sphaerocarpa, which were new
records for Bolivia. ln 1992, during an expedition
in the eastern sector of the Pando department,
four palms, Chamaedorea paucif.ora, Bactris
tr ailiana, Astr o caryum gynacanthunt,, and B ac-
tris elegans, were added to the list of species
known to occur in Bolivia (Gentry and Foster,
unpublished data). Saldias (l99la, b) studied the
morphology and economic botany of Bactris gas-
ipaes in the humid lowland forests in northern
and western Santa Cruz. Finally, several field trips
done in the northeastern, western, and central
regions of Bolivia have provided additional infor-
mation on the distribution of many palm species,
particularly Chelyocarpus chuco, Mauritia f,ex-
uosa, Mauritiella armata, Astrocaryum jauari,
A. aculeatunt, Attalea butyracea, Geonoma spp.,
Chamaedorea angustisecta,, and. Euterpe pre-
catoria (Moraes I989, I990, 1993).

Several recent taxonomic studies of a mono-
graphic nature have cited numerous Bolivian
exsiccatae and have made important contributions
to our understanding of Palmae in Bolivia; of par-
ticular note are the following taxa: Chamaedorea
(Hodel 1992), Iriarteinae (Henderson 1990),
Hyospathe (Skov and Balslev 1989), Aiphanes
(Borchsenius and Bernal 1996), Parajubaea
(Moraes and Henderson 1990), Allagoptera
(Moraes I996a), and Attalea(Wessels Boer I965).

This paper summarizes the current state of
knowledge on species richness, life forms, foliar
morphology, ecology, and biogeography of Boli-
vian palms, information that is included in the
Boliuian Palrn Flora by Moraes (in prep.).

Diversity

The native palms of Bolivia include a total of
84 species pertaining to 27 genera and five sub-
families (see Appendix I). The most speciose sub-
family is the Arecoideae, which encompasses 70
species. The checklist published by Balslev and
Moraes (1989) cited 90 species and 29 genera.
The apparent reduction in diversity has resulted
from a better understanding of the taxonomy of
several important groups. S cheelea, Maxirniliana
and Orbignya were synonimized under Attalea
(Wessels Boer 1965), whie Jessenio was united
with Oenocar pus (Henderson I 994). Nonetheless,
two new generic records have been reported for
Wettinia and. Wendlandiella, marrfiaillnrlg 27
genera for Bolivia. The total numbers of species

were constantly in flux due to the many new
records, as well as to a series of synonymizations
that resulted from recent monographic treatments.

Sixteen genera (56% of the total known to
occur in Bolivia) are monotypic. The largest gen-
era are Geonoma with 20 species and. Bactris
with 15 species, followed by Astrocaryu.m and
Attalea with five species each.

Life Form

There are four basic habits within the palms:
trees, shrubs, acaulescent forms, and climbers;
although the same terminology is used, these
growth forms are not comparable with those of
dicotyledons (Dransfield 1978). In the present
paper, the growth forms of Bolivian palms were
related to the forest strata in which they are found
and the diameter they have: trees that occupy the
subcanopy and canopy, with stems that are more
than 5 cm in diameter; shrubs that are found in
the understory and have stems less than 5 cm in
diameter; acaulescent plants with short aerial or
subterranean stems; and climbers with elongate,
thin, clumped stems and a cirruso an extended
Ieaf rachis with reflexed spines, for adhering to
the branches or leaves ofsurrounding plants. Tree
palms are the most common life form among Boli
vian taxa with 39 species @6%); shrub palms
occupy second place with 35 species (427o); acau-
lescent palms are represented with seven species
(7%), and climbing palms occupy fourth place with
three species (4%) (see Appendix I). The tallest
palm trees found in Bolivia are Mauritiaf.exuosa,
Oenocarpus bataua, Iriartea dehoidea, and Syo-
grus sancotua which reaches up to 20-25 m in
height, whle Parajubaea torallyi (Fig. l) has
been recorded up to 27 mn height. The smallest
palm species are only 50 cm tall and are Wend-
landiella gracilis and Chamaed.orea pinnati-

frons.
Trithrinax, Mauritiella, Oenocarpus nt apora,

Hyospathe elegans, Desmoncus, Bactris, Chel-
yocarpus, and some species of Geonorna and
Astrocaryum have clumped stems; while the
majority of Bolivian palms are single stemmed.
According to the basic architectural models of
Hall6 and Oldeman (1970), Bolivian palms are
mostly represented by the unbranched polycarpic
or Corner's model; orly Allagoptera leucocalyx
belongs to the dichotomously branched or Schoute's
model. Some tree palms, such as Acrocomia a,cu-
leata, Dictyocdryum lamarckianum, and lriar-
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I. Upper left, Parajubaea torallyi, an endemic tree palm
27 m in height and distributed in dry interandean forests uP
to 3400 m. 2. Above, a two-ranked crown palm species,
Oenocarpus d,istichus, found in northeastern Bolivia-
3. Left, the "sao" palm, Trithrinax campestris, a keystone
species in extreme dry thorn vegetation from the Gran Chaco

region.
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Table 1. Generic and specif.c d,iuersity of Bo-
liaian palms, related to ahitude.

in alluvial premontane Andean forests as well as
in the lowlands with well-drained sandy soils, while
Mauritia f.exuosa is restricted to inundated for-
ests or poorly drained swamps with black water.
Copernicia alba occurs in seasonally flooded
savannas, whle Allagoptera leucocalyx has been
documented only in well-drained savannas. B@c-
tris riparia, Attalea butyracea, and Chelyocar'
pus chuco are found only in rich soils of humid
riparian forests. Attalea speciosa is dominant ir!"
lowland forests on well-drained and rocky sub-
strates. Ceroxylon, Dictyocaryurn lamarclt '
ianum, Geonorna weberbaueri, Oenocarpus
bataua, Parajubaea torallyi, Prestoea acumi'
nata, and Syagrus sp. (5. yungasensis, Moraes
I996b) are more adapted to colluvial soils than
the majority of other Bolivian palms, which are
most\ found on alluvial soils.

Precipitation

Most Bolivian palms grow in humid areas where
the annual precipitation is between 700 and 2000
mm. Nonetheless, some species are adapted to
extreme arid conditions, as Trithrinax campestris
(Fig. 3), which is found in xerophytic thorn forests
where the rains do not exceed 300-400 mm per
year. Similarly, the genus Paraiubaea is distrib-
uted in dry interandean valleys with less than 500
mm per year,

Altitude

The altitudinal distribution of Bolivian palms
shows its highest diversity between 140 and 500
m with 22 genera (BI% of total) and 66 species
(79% of total) which are enriched with Andean
and Amazonian elements (Table I). In the lowland
tropics altitude ranges from 140 to 1000 m where
the vast majority of forest vegetation has one to
several conspicuous palm taxa (Fig. 4' Appendix
I). Between 500 and 1000 m Allagoptera leu-
cocalyx, Astrocaryum canpestre, Attalea spe-
ciosa, and Syagrus petraea. are found on the
Precambrian hills. In the premontane humid for-
ests from 300 to 1000 m are found Aiphanes
aculeata, Chamaedorea, leonis, Oenocarpus
bataua, and Syagrus sancona. From 1000 to
3500 m the Yungas montane forests are char-
acterized by the presence of Ceroxylon paruurn,
Ge onoma uteb erb auer i, wlnle P araj ub aea tor al-
lyi and, Parajubaea sp. (P. sunleha, Moraes
1996b) are found in the interandean valleys
between 2700 and 3400 m.

Species
(7o of total)

140-500
500-I 000

r 000 I 500
I 500 2 000
2 000-2 500
2 500-3 000
3 000-3 500

2 2 ( 8 1 % )
16 (se%)
s  (19%)
4 ( ts%)
3 ( t  r%)
2 ( 7 % )
2 ( 7 % )

66(79%)
28 (33%)
r o  ( r 2 % )
r r  ( r3%)
t0 (r2%)
7 (87o)
3 (4%)

tea dehoidea are characterized by stems swollen
in the medial part. The Iriarteinae and Wettinia
augustahave stilt roots, which can be either smooth
or spiny.

Leaf Types
Pinnate leaves are found in 94% of Bolivian

palms (see Appendix I). Among the pinnate-leaved
palms, Hyospathe, rine species of Geonoma.,
Wendlandiella, rwo species of. Charnaedorea, and
four species of Bactris have trijugate leaves. Prae-
morse and grouped pinnae are found among the
Iriarteinae and Aiphanes aculeata. Charnaedo-
rea angustisecta,, Attalea butyracea, A. spe-
ciosa, Bactris major, Parajubaea torallyi, Phyt-
elephas ntacrocalpa, and the Euterpeinae have
regularly spaced pinnae arranged in one plane,
while the remaining Bolivian species (66%) have
pinnae distributed in groups and arranged in one
plane or in all directions. Oenocarpus distichus
is unique in its crown of leaves arranged in two
ranks (Fig. 2).

Three genera, Copernicia, Trithrinax, and
Chelyocarpus, have induplicate palmate leaves,
whle M aur itia and Mauritiella hav e reduplicate
costapalmate leaves.

Ecology

The preferences of palms for some habitat'
microclimate, soil fertility, and water relation fea-
tures still remain poorly understood (Tomlinson
1979).It is not easy to delimit the distribution of
genera and species in Bolivia, but there are geo-
graphic tendencies that can be discerned for some
palms.

SoilTypes

The distribution patterns for certain taxa shows
some adaptations that are related to soil conditions,
such as drainage and formation (see Appendix I).
For example, Geonoma deuersa is mostly found

Altitude
tm)

Genera
(% oI total)
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Vegetation

Bolivian palms are present in a wide range of
vegetation types, ranging from humid forests to
savannas and wetland habitats (Fig. 4, Appendix
I). Palms are found in montane rainforests, inter-
andean dry forests, moist lowland forests (includ-
ing inundated forests, swamp forests, "terra firme"
forests), and semideciduous forests on laterite crusts
and granite outcrops. Different types of savannas,
granite valleys, river borders, and montane scrubs
are also among the habitats of Bolivian palms.
Twelve genera are represented in the undulating
terrain forests; I I genera in montane forests; seven
genera are found in savannas with island forests;
two genera in interandean dry forests; while three
genera grow in the deciduous forests of the sea-
sonal tropics and subtropical lowlands, and eight
genera are found in semideciduous forest and
savannas on Precambrian hills.

The most common species in the humid lowland
forests are Attalea phalerata (Fig. 5), A. spe-
c io s a, Ac r o c o mia a cule at a, A s tr o c ar 1,ufti tn uru-
nxuru, Euterpe preca,toria, Oenocarpus bataua,
Socratea exorrhiza, and. Syagrus sancona.
Astrocaryum j auari, Attalea butyra,cea, Bactris
riparia, B. major, Chelyocarpus chuco, and Sya-
grus sancona are riparian species. In humid for-
ests of Andean slopes are found Aiphanes dcu-

SAVANNAS WITrI
ISLAND FORESTS

LOWLAND FORES?S
TERRA FIRME AND

EORESlS)

Syagrus
Acrocomra
Bactris
Attalea
copernicia
DesmoncuE
AllagoPteral

Trithrinax
copernicia
Syagrus

DRY DECIDUOUSI
FORASTS

SEMIDECIDUOUS
FORESTS AND
SAVANNAS ONI
TRECAI.TBRIAN
HILLS

4, Altitudinal distribution related to vegetation types of Bolivian palms.

VEGETATION ITPES

leata, Ceroxylon spp., Dictyocaryurn
lnmarckianum, Geonoma lindeniana, G. weber-
baueri, Iriartea dehoidea, and Prestoea clcumi-
nata. The forests of the Andean footlrills and pied-
mont are characterized by lriartea dehoidea,
Oenocarpus mapora, and Phytelephas rnacro-
carpa, whie Socratea salnzarii, Wendla.ndiella
gracilis, and Wettinia augusta are more frequent
near the border with Peru.

Parajubaea sp. (P. sunlcha, Moraes 1996b)
and P. torallyi are characteristic of interandean
dry forests in central mountains from eastern
Andean slopes.

Well-drained woody savannas (i.e., Cerrado)
and other open areas frequently have Allagoptera
leucocalyx, Syagrus cardenasii, and S. petraea.
Island forests are dominated by Attalea phaler-
a t a, although sometimes S y a g r u s s an c o n a is com -
mon, and Desmoncus polyacanthos is common
in the margins of forests islands in savannas sub-
jected to seasonal inundation. Copernicia alba
dominates seasonally flooded savannas, and some-
times is mixed with Trithrinax campestris in
flooded low spiny forests in Gran Chaco region.

In general, palm species are found growing in
mixed populations in the same general type of
vegetation; however, they are distributed within
these formations according to their adaptation to
specific soil and light conditions. In general, spe-
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5. Left. A common and widespread palm species, Attalea phalerata, in humid forests. 6. Right. Chamaedorea linearis,
an understory palm with trijugate leaves.

cies demonstrate a regional pattern of association;
for example the Amazonian taxa Euterpe pre-
catoria' Socratea exorrhiza, Oenocar pus bataua,
and, Mauritia f,exuosa tend to occur together and
their distribution is similar to that observed in Perri
(Kahn and Mejia 1990). But in most cases, indi-
vidual palm species do not show a strict pattern
of association among themselves. Iriartea deho-
idea and Euterpe precatoria occur together in
humid premontane forests in well-drained soils of
the Andes piedmont. With increasing elevation,
Iriartea deltoidea becomes rare while the mon-
tane species Dictyocaryurn larnarclcianum
increases in frequency; nonethelesso Euterpe pre-
catoria is uniformly dispersed up to = 1000 m.

In some cases monotypic stands of certain palm
species are key elements of vegetation types. For
example forests occupied by Attalea speciosa
(locally known as "cusi") are called "cusales" due
to the high frequency and density of this species.
Other examples of "palmares" or forest habitats

with high densities of a particular species are the
"siyeyi" (Chamaedor e a angu s tis e c ta), " motaci"
(Attalea phalerata), "jatatao' (Geonorna dea-
erso), "palma real" (Mauritia flexuosa),'oasai"
(Euterpe precatoria), "totai" (Acrocomia acu-
leata), "copa" (Iriartea dehoidea), "majillo"

(Oenocarpus ntapora), and "pachiuba" (Socra-
tea exorrhiza). Copernicia alba or "palma

blanca'o is a savanna species that occurs in large
numbers in the seasonally inundated landscapes
west of the Mamor6 river in the Beni area.

Stratification

Many vegetation types show distinct strata,
which are occupied by different palm species and
genera mostly according to the following pattern
(see also Appendix I):

Understory (0.3-2.5 rn) . Bactris spp., Cha-
maedorea (Fig. 6), Geonom.a spp., Hyospathe
elegans, Wendlandiella gracilis, Astrocar-
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yutn, c atn p e s t r e, A t t ale a eic hle r i, D e sm oncu s
Intermediate leuel (3-12 rn) . Astrocaryum

fii,unilrlunt,, A. huaimi, A. jauari, A. aculeatao
Aiphanes aculeata, Bactris gasipaes, B.
riparia, Ceroxylon spp., Geonotna ueber-
b aueri, Trithrinax cam.pestris, Chelyocar pus
chuco, Oenocarpus, Wettinia augusta, Phy-
telephas tnd,crocar p a, Prestoea acutt'in'ata

Subcanopy and canopy (13-25 rn). Attalea
maripa, A. phalerata, A. speciosa, Dictyo-
caryum lamarckianum, Euterpe Precatoria,
Iriartea deltoidea, Oenocarpus bataua,
Socratea exorrhiza, Syagrus sancona,

In open vegetation, with only one strata, palms
that reach 0.4-2,5 m are Allagoptera leucoca-
lyx, Syagrus petraea, S. cardenasii; Acrocomia
aculeata, Co pernicia alb a, Mauritiella armata,
and Parajubaea sp. (P. sunltha, Moraes 1996b)
reach 3-12 m; Mauritia f'exuosa reaches 13-
20 m, and Parajubaea torallyi up to 27 m.

Biogeography

The majority of the palms (54%) are native to
the Amazonian region (Fig. 7, Appendix I). This
region is followed in importance in diversity by
the Andes where 29%o of all Bolivian palm species
are known to occur. The Cerrado is represented
withTTo and the Chaqueffan with2% of all species.
Species occurring in mixed transitional regions
with widespread ranges that have affinities with
more than one region are representedby B% of
all species. Euterpe precatoria, for instanceo is
distributed in the lowland Amazonian foresto as
well as in the mountains of the Andes.

Many palms reach the southern limit of their
distribution in Bolivia. This is the case for Ama-
zonian species, such as Bactris glaucescens(Mor-
aes and Sarmiento 1992), Chelyocarpus chuco,
and Geonoma deuersa, as well as for some Andean
taxa, such as Ceroxylon, Dictyocaryum, and
Aiphanes. Chaqueffan species like Copernicia alba
meet in Bolivia their northernmost limit of distri-
bution (Moraes l99l), as well as Trithrinax cam-
pestris. Also some species from the Cerrado, such
as Allagoptera leucocalyx and. Syagrus petraea,
have their westernmost ranse of distribution in
Bolivia.

Endemism

Four species are known to be endemic to Bolivia
(see Appendix I). Both Parajubaea sp. (P. sunkha,

M. MORAES R.: DIVERSITY AND DISTRIBUTION OF BOLIVIAN PALMS

Moraes I996b) and P. torallyi grow in moist
ravines in the dry interandean valleys of the east-
ern Cordillera of northwestern Potosi, southwest-
ern Santa Cruz, and northeastern to southwestern
Chuquisaca Departments. Syagrus cardenasii is
distributed over a wider area in dry thorn vege-
tation in the subandean belt from Santa Cruz
towards the south. Syagrus sp. (5. yungasensis,
Moraes 1996b) is restricted to a narrow rocky
valley in the montane vegetation near La Paz.

Discussion

Bolivia is one of the most diverse countries in
the Neotropics; this diversity is reflected in the
presence of 27 genera, which represents 40% of
all South American palm genera according to the
inventory of Henderson, Galeano, and Bernal
(rees).

The total of 84 palm species is not comparabie
to other richer Neotropical palm floras such as
Colombia with 247 species (Galeano 1992), Ecua-
dor with 124 species (Balslev and Barfod l9B7)
and Peru with 140 species (Kahn and Moussa
1994). It is slightly richer than palm flora of the
Guiana, which has 82 palm species (Granvilie
1992).

Whether present in mixed palm forests or in
monotypic standso palms are one of the most useful
floristic elements in the physiognomic recognition
of ecosystems in Bolivia. Their geographic range
occupies the majority of the territory of Bolivia.
The variety of life forms and other vegetative
characteristics enrich the structural diversity of
Bolivian forests.

Bolivian palms are found in several types of
forests and open vegetation, as well as in the
o'marginal'o habitats described by Granville (1992)
and in transitional zones between different types
of vesetation. Their abilities to colonize disturbed
habitits and unstable conditions provide them with
opportunities to become established in ecologically
limited spaces sometimes not available to other
plant groups.

The limits of species distribution are not strictly
correlated with the four major phytogeographic
units of Bolivia; nonetheless, the Bolivian palms
tend to be distributed in one of the major units.
The most species-rich altitudinal range is between
140 and 500 m with22To of the genera and66%
of the lpecies. Most Bolivian palms (54%) have
affinities with the Amazon resion and with the
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Andean(29Vo), while fewer species have originated
in the Chaqueian, or Cerrado regions.

Many regions in Bolivia remain poorly known
and further suryeys are needed to get a more
complete and integrated view of the biology of the
palms. The conservation of this important natural
resource is a priority for Bolivian natural resource
managers.
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Appendix I. Checktist of Boliaian palnts with their biogeographic ffinities, stem, life form', leaf
ttt", ""d ilr"t, drtt

BG Stm Lf Lt Elev. Soil Str. V"g.Taxa

Subfamily Coryphoideae

Tribe Corypheae
Subtribe Thrinacinae

. Trithrinax campestris (Burmeister) Drude CH

Chelyocarpus chuco (Ma*.) H. E. Moore AM
Subtribe Livistoninae

Copernicia alba Morong ex Morong CH

Subfamily Calamoideae

Tribe Lepidocaryeae
Mauritia flexuosa L.f.
Mauritiella armata (Mart.) Brrret

Subfamily Ceroxyloideae

Tribe Ceroxyleae
Ceroxylon paruifrorc (Engel) H. Wendl.
C er o xylo n p aru um G aleano
Ceroxylon uogelianum (Engel) H. Wendl.

Tribe Hyophorbeae
C hamaedor e a an gus tis e ct a B:ut r et
Chamaedorea linearis (Ruiz & Pav.) Mart.
C ham,aedor e a pauc ifl or a Mart.
Chamaedorea pinnatifrons (Jacg.) Oerst.
Wendlandiella sracilis Dammer

AN
AN
AN

OT
AN
AM
AN
AN

Subfamily Arecoideae

Tribe Iriarteinae
Dictyocaryum lamarckianum (Mart.) H. Wendl. AN

. Iriartea deltoidea Ruiz & Pav. AN
Socratea exorrhiza (Mart.) H. Wendl. AM
Socratea salazarii H. E. Moore OT

Tribe Wettininae
Wettinia augusta Poepp. & Endl. AN

Tribe Areceae
Subtribe Euterpeinae

Euterpe pfecatoria Mart. OT
Prestoea acuminata (Willdenow) H. E. Moore AN
Oenocarpus bataua Mafi. OT
Oenocarpus distichus Mart. AM
Oenocarpus mapora H. Ka*t, AM

' 
Hyospathe elegans Mafi, AN

Tribe Cocoeae
Subtribe Butiinae

Syagrus cardenasii Glassman (*) CE
Syagrus petraea (Matt.) Becc. CE
Syagrus sancona H. Karst. OT
Syagrus (5. T,u.ngasensis, Moraes 1996b) (*) CE
Syagrus I cf. S. oleracea (Mart.) Becc. CE
Syagrus 2 cf. S. comosa (Mart.) Mart CE
Parajubaea torallyi (Mart.) Burret (*) AN
Parajubaea sp. (P. sunkha, Moraes I996b) (*) AN
Allagoptera leucocalyx (Drude) Ktze. CE

Subtribe Attaleinae
Attalea butyraceo (Mutis ex L.f.) Wess. Boer AM
Attalea eichleri (Drude) Henderson AM
Attalea maripa (Aubl.) Mart. AM
Attalea phalerata Marl ex. Spreng. AM
Attalea speciosa Mart. ex Spreng. AM

Pa 250-800 A/Fs M Df
Pa 140-200 A/Fp Cn Mlf

Pa 250-400 A/Fs M-Cn Sv-Df

140-900 A/Fp Cn Lz
140-500 A,/Fp M Mlf

S-C T
S-C T

S T

A M S  T  C P
A M C  T  C p

S T
S T
S T
S T

S T
S T
S T

S S h
S S h
S S h
S S h
c s h

Pi 2 000-3 000 c/wd
Pi 2 000-3 000 c,/wd
Pi 1800-3 200 c,iwd

Pi 250-800 A,/Wd U
Pt 300-600 A,/Wd U
E 150-400 A/Fs U
Pt-E 250-2 500 A/Wd U
Pt-E 250-400 A/Wd U

Pr I 000-2 000 C,/Vid Cn
Pr 200-1 200 C-A,/Wd Cn
Pr 150-900 A,uFp-Fs Cn
Pr 300-500 C,/Wd M

Pi 140-2 000 A-C,uFp Cn
Pi 800-1 000 c,/wd M
Pi 140-1 200 C-A,zFs Cn
Pi 140-250 A,iWd cn
Pi 140-800 C-A,zFs M
Pt 250-600 A,/Wd U

M M f
M Mf.If
Cn Mf

s-c T Pi 300-500 L/Wd M Mlf

Mf-Mlf
Mlf
Mlf
Mlf
Mlf

Mf
Mf.Mtf
Mlf
Mlf

Mf-Pf
Mf
Mf-Mrf
Mlf
Mf-Mlf
Mlf

S T
S T
S T
S T
C T
S.C Sh

S-C Ac
S-C Ac
S T
S T
S T
S S h
S T
S T
S-C Ac

S T
S A c
S T
S-C T
S T

Pi 250-600 A/Wd U Df
Pi 300-800 C,/wd u Ps
Pi 200-1 000 C-A.zWd Cn Mf-Mlf
Pi 700-1 000 c,/wd M Mf
P i ? C / W d M P S
P i ? C , / W d M P s
Pi 2700-3400 C,/Wd Cn If
Pi 1700-2200 C,/Wd Cn If
Pi 250-800 A/Wd U Sv-Ps

Pi 140-400 A/Fp M-Cn Mlf
Pi 300-500 A/wd u-M Pf
Pi 200-400 A,/Wd Cn Mlf
Pi 250-900 A-C,/Wd M-Cn Mf-Mlf-Sv
Pi 300-500 A,/Wd Cn Pf
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Appendix I. Continued.

Taxa BG Stm Lf Lt Elev' Soil Str' V"g'

B5

Subtribe Bactridinae
Acrocomia aculeata (Jacq.) Lodd. ex Mart.
Ai p ha ne s aculeat a W illd.
Bactris acanthocar pa (Mart.) Henderson
Bacl  r is  brongniar t i i  Mart .
Bactris concinna MarI.
Bactris elegans Barb. Rodr.
Bactris faucium Mart.
Bactris gasipaes Kunth
Bactris glaucescezs Drude
Bactris hirta Mart.
Bactris macana (Mart.) Pittier
Bactris major Jacq.
Bactris maraja Mart.
Bactris riparia Mart.
Bactris simplicifrons Mart.
B actr is s p haer ocar pa Tr ail
Bactris trailiana Barb. Rodr.
Desmoncus mitis Mart.
Desrnoncus orthacanthos Mart.
Desmoncus polyacanthos Mart.
Astrocaryum aculeatum G. Mey.
Astrocaryurn campestre Mart.
Astrocaryum gynacanthum Marr.
Astrocaryum huaimi Mart.
Astrocaryum jauari Mart.
Astrocaryum mururnuru Mart.

Tribe Geonomeae
Geonoma breuispatha Barb. Rodr.
Geonoma brongniartii Mart.
Geonoma densa Linden & H. Wendl.
Geonoma deoersa (Poit.) Kunth
Geonoma dicranospadix Bvret
Geonoma interrupta (Ruiz & Pav.) Mart.
Ceonomas jussieuana Mart.
G e o noma laxif.or a Mar t.
Geonoma leptospadix Tr ail
Geonoma lindeniana H. Wendl.
Geonoma macrostachys Mart.
Geonoma m dma (Poit.) Kunth
Geonoma megalospatha Burret
Geonoma orbignyana Mart.
Geonona pachydicrana Burret
Geonoma spixiana Mart.
Geonoma strlcta (Poit.) Kunth
Geonoma undata Klotzch
Geonoma weberbaueri Damer ex Burret

Subfamily Phytelephantoideae

Phytelephas macrocarpa Ruiz & Pav.

OT
AN
AM
AN
AM
AM
AN
OT
AM
AM
AN
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

s T Pi 250-400
S T Pr 200 800
c sh Pi 200 300
C Sh Pl 140 250
c sh Pi 140 500
c sh Pi 140-250
C Sh Pt  400-600
s-c T Pi 200 400
s-c sh Pi 200-300
s.c sh Pi-E r40-2s0
s.c sh Pi 300 800
C T Pi I4O 5OO
s-c sh Pi-E I40-s00
c T Pi 140-250
S-C Sh Pt-E 200-400
C Sh Pt 400-600
s sh E 140 200
C Cb Pc 200-500
C Cb Pc 300-500
C Cb Pc 140-600
s T Pi 140-200
C Ac Pi 350 450
C Ac Pi 140-200
s-c T Pi 250-400
c T Pi 140-200
s-c T Pi 250-900

AM S-C Sh Pi-Pt Is0-t 000
AM C Ac Pi-E 200-750
AM C Sh Pi I 800-2 500
AM C Sh Pt 200-500
AN C Sh P i  T4OO I9OO
AM C Sh PiPt 2oo-750
AN C Sh Pt I 800-3 000
A M C  S h  E  1 4 0 - 2 0 0
A M C  S h  E  I 4 O _ 2 O O
AN S.C T Pi 350 600
AM C Ac Pt-E 200-400
AM C Sh Pi.E 2OO 350
AN S T  Pt  I500-2200
AN C Sh Pt I 300-3 000
AN C Sh Pt I 000-1 600
AM C Sh Pi 140-400
AM C Sh Pt 250-600
A M  C  S h  P i  1 4 0 0 2 4 0 0
AN S T  P i  1800-3200

AM SC T Pi 2OO_5OO

A./Fs M Sv
c-A,/wd M Mf-Mlf
A./Fp U Mlf
c,/wd u Mlf
A,/Fp U Mlf
A/Fp U Mlf
A/Fp U Mlf
A/Fp Cn Mlf
A/Fp U-M Mlf
A/Fp U Mlf
c/wd u Mf-Mlf
A-C,zFs M Mlf
A/Fp U Mlf
A/Fp M Mlf
A/Fp U Mtf
A/Fp U Mlf
L/Fp U Mlf
A/Fs U-M Mlf
A/Fs U-M Mlf
A,/Fs U-M Mlf
A/Fs M-Cn Mlf
A,/Wd U.M Pf-PS
A/Fp U Mlf
A/Wd M Mlf
A/Fp M Mlf
A,zWd-Fs M Mf-Mlf

A-C,/Wd M Mf-Pf
A,/Wd U Mf-Mlf
c,/wd u Mf
A,/Wd U Mf-Mlf
c,/wd u Mf
A,/Wd U Mf-Mlf
C/Wd U Mf
A,/Wd U Mlf
A/Fs U Mlf
A-C,/Wd M Mlf
A,/Wd u Mlf
A/Wd U Mlf
C,/Wd M Mf
C/Wd U Mf
A-C,/Wd U Mf
A/Wd U Mlf
A/Wd U Mlf
C/Wd U Mf
C,iWd M M{

A/Fs M Mlf

Abbreviations: Columns: BG : Biogeographic originf; Stm : stem; Lf: Life form; Lt : Leaf type; Elev. : Altitude; Soil :

Formation/drainage; Str. : Strata; Veg. : Vegetation type; * : endemic to Bolivia.

fBased on Henderson (1994), Moraes (1990), Moraes and Henderson (199I), and Moraes et al. (I995).

The ontions for each column are the following: BG: AN : Andes; AM : Amazonia; CH : Gran Chaco; CE : Cerrado; OT
:O the re ,m ixed .S tm :S :So l i t a r y lC :Caesp i t ose .L f :T :T reepa lms ;Sh : "Sh rubs , "Ac :Acau lescen t s ;Cb :C l imbe rs .

Lt: Pa : Palmate leaves; Cp : Costapalmate; Pi : Pinnate leaves; Pr : Praemorse or grouped leaves; Pt : Pinnate, trijugatel

E :En t i r e ,Pc :P ima tew i t hc i r r us .So i l :A :A l l uv i a l ;C :Co l l uv i a l /Fp :Pe rmanen t l y f l ooded ;Fs :Seasona l l y f l ooded ;
Wd :We l l d ra i ned .S t r . :M :Med ium;Cn :Subcanopy tocanopy ;U :Unde rs to r y .Veg . :Az :Azona l , swamp fo res t sand
savannas; Df : Dry lowland forests; If : Interandean dry forests: Mf: Montane rainforests; Mlf : Moist lowland forests; Pf
: Semideciduous forests on Precambrian hills; Ps : Semideciduous savannas on Precambrian hills; Sv : Savanna with island

forests.




