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SCIENTIFIC SUMMARY

Over the last months we have made the following scientific
progress. Henderson extracted information on 56 Bolivian palms,
mostly from the Amazon region of Bolivia, from a project he is
working on, and sent the information to Moraes. This will form
part of the survey on diversity of Bolivian palms that is being
carried out, as well as part of the survey on distribution, uses,
and conservation status. Moraes prepared a list of 131 names
reported for Bolivian palms, and compared it with five published
contributions dealing with synonymy and new records (Appendix 1).
As a result of this survey, 14 genera and 36 species require
further taxonomic treatment (Appendix 2); and 15 genera and 30
species need further collecting (Appendix 3).

The palm herbarium of La Paz herbarium now has over 250
collections. Currently over 50% of these collections have been

entered into a database by Oviedo.

SCIENTIFIC ISSUES

The project is on schedule, and there is no need for
consultants or training; nor is there any need to restructure the

project.

MANAGERIAL ISSUES

Come



No managerial issues have arisen over the last six months.
The timetable and budget remain unchanged, and both are on

schedule.

SPECIAL CONCERNS

None changed.

COLLABORATION, TRAVEL, TRAINING AND PUBLICATIONS

In October 1993 Moraes, Sarmiento and Oviedo travelled for 10
days to the central and southern region of the Department of Beni
for palm collecting. Between October and November 1993 Moraes
travelled for two weeks and took part in aerial surveys of palm
populations in the eastern and northern regions of Beni in order
to collect records on distributions.

In November and December 1993 Vargas travelled to the
Department of Santa Cruz for two weeks per month for Parajubaea
survey and local interviews. Vargas gathered data on current
harvesting, conservation status, and uses (Appendix 4).

During March and April 1994 Sarmiento travelled to the border
between La Paz and Beni for Geonoma survey with the Chimane
ethnic group.

Moraes took part in two Ph.D. level courses at Aarhus
University, ve2nmark in January and February 1994. She presented
her first Ph.D. exam in the form of a seminar on "Taxonomy and

natural history of Bolivian Palms" (Appendix 5).



Sarmiento presented his work plan for the Geonoma project at

Aarhus University in February 1994 (Appendix 6).

REQUEST FOR AID OR BOSTID ACTIONS

None requested.
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Uncertain validity of specific names
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Number of epithets

Prestoea 1
Oenocarpus 5
Mauritiella 2
Ceroxylon 3
Attalea 5
Aiphanes 1
Trithrinax 2
Syagrus 5
Acrocomia 3
Euterpe 3
Desmoncus 6

Bactris 12

Astrocaryum 10
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Z XTtpuaddy



Insufficient collections

W—jwn-ﬂmyﬂvammﬂr

e~

4

Number of species which require botanical collecticns

o -—-i—ji—'~‘+¥~&-&-1-+—~+L~=—~»-+-s~e--;m~1

Wettinia 1
Wendlandiella 1
Trithrinax 2
Phytelephas 1
Mauritiella 2
Chelyocarpus 1
Chamaedorea 3
Aiphanes 1
Oenocarpus 5
Desmoncus 6
Attalea 5
Ceroxylon 3
Geonoma 21
Astrocaryum 10
Bactris 12
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Taxonomy and Natural History of Bolivian palms

Monica Moraes R.

February 1994

Report submitred to the Facuity of Natural Sciences,
University of Aarhus for del. A exam in the PhD program.
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Moraes R., M.: Taxonomy and Natural History of Bolivian Palms

During the last 15 years - besides the establishment of
research centers - several biological studies have been
carried out 1in different parts of Bolivia. Most of

these efforts were organized in order to compile and
build up a scientific reference system of collections
and publications that enhances the systematic knowledge
of Bolivia's natural resources. Most »nf the available
floristic information related to rhe vegetation types of
Bolivia 1s st.ll preliminar and several regions remain
poorly known botanically (Moraes & Beck, 1992; Beck et
al., 1993). It has been estimated that Bolivia has 18-
20,000 wvascular plant species (Solomon, 1989; Moraes &
Beck, 1992) or 22% of the total Neotropical flora which

is estimated at 90,000 plant species (Raven, 1976).

Information about the floristic diversity of Bolivian
palms is still incomplete (Balslev & Moraes, 1989).
Because of the limited knowledge of their potential
benefits there are several palm species which are not
used in Bolivia even 1f they are commercially exploited

in neighbouring countries.

This research project aims at producing a reference for
native Bolivian palms. First, 1t will compile all
available information reluated to their taxonomy, natural
history, and distribution. Second, 1t will gather

botanical collections and other original data through

fieldwork. It 1is part o! a larger project, organized by
the National Herbarium «f Bolivia and funded by USAID,
which deals with sustainable  use, diversity,

conservation status, and economic potential of Bolivian
palms. A taxonomic treatment of palms that occur in
Bolivia will also contribute ro the Flora of Bolivia,
which 1is organized by the National Herbarium of Bolivia

in La Paz.

The results will be integrated in a taxonomic treatment
carried out in four phases: 1. Search for available

published knowledge of the Bolivian palm flora, 2. Spot

o
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The morphology of rainforest palms was described by
Dransfield (1978) and by Hallé and Oldeman (1970),
regional ecology of Guianan palms by Granville (1978),
1992), and Amazonian palms by Kahn (1986, 1991), by Kahn
and Granville (1992), and by Kahn and Mejia (1990,
1991). Comprehensive review were published on palm
pollination by Henderson (1986) and dispersion by Zona
and Henderson (1989). Results of these reviews indicate
that palms are 1insect pollinated and wind pollination 1is
less common, and that zoochory 1s a commeon way of

dispersion for palms.

Reproductive biology and pollination of certain palms

were studied by some authors (Table 2).

Table 2
Palm groups Reference
Bactridinae Listabarth (1992)
Acrocomia aculeata Scariot et al. (1991)
Astr ryum mexicanum Burquez et al. (1987)
Bactris Essig (1971)
Bactris gasipaes Mora Urpi & Solis (1980)
Bactris dasipaes & Beach 11984
B. porschidang
Lepidocarvum ressmanni Kahn & Mejia (1987)
Phytelephas microcarpa Barfod et al. (1987)

Important collections «f Bol:vian palms were made by
d'Orbigny in the per:cd 1830-1832, and Martius (1847)
described 32 new rpualm upecliegs based on these

collections.

Glassman (1965) reported 48 Bolivian species 1in 23
genera out of a total of 1429 species and 82 genera of
American palms. Therefore he considered that the

Bolivian palm flora was relatively poor compared to
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other countries with similar size such as Peru,
Colombia, and Venezuela After a synoptical work based
on Bolivian palm collections, Balslev and Moraes (1989)
reported a total of 90 native species in 29 genera; of

these 35 species were new records for Bolivia.

The National Herbarium of Bolivia in La Paz started 1in
1986 to build up a scientific collection of Bolivian
palms and to gather original information in the field,
following traditional methods for botanical collections
(e.g., Dransfield, 1986¢; Moraes, 1990b}.

Results

Balslev and Moraes (1989) concluded that it was
important to enhance the understanding on the richness
of Bolivian palms and to promote botanical fieldwork in
poorly known areas. To follow up these recomendations
many studies were carried out and new records were

gathered through fieldwork.
Distribution

Bolivian palms have conspicuous distribution patterns
related toe topograph:- levels, soil types, climatic
gradients, and vegetar:ion types. This plant group is one
of the most useful florisric elements in physiognomic
recognition and description of ecosystems in Bolivia
(Moraes, 1989b; Appendix <; Moraes, 1993b; Appendix 5).
Their geographic area includes different kinds of forests
and savannahs (Fig. 1). For example Geonoma 1s mostly
found in sub-Andean forests and sandy soils; Mauritia is
found in monospecific stands 1n poorly drained areas with
black water; Copernicia 15 well represented in seasonally
flooded savannahs; Bacrris 1s mainly adapted to humid and

rich soils of riparian forests; Attalea speciosa is

dominant in mixed forests on Precambric soils (Moraes,

1989b; Appendix 6).
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Fig. 1. Altitudinal distribution of Bolivian palms

related to different types of vegetation.
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three m in leagth, and subtend a cylindrical stem

(Moraes, 1989b; Appendix 6; Moraes, 1990a; Appendix 4).

Although several palm species have cylindrical stems,
some genera such as Acrocomia, Dictyocaryum, and

Iriartea have swollen stems. Individuals of most

species of Bactrig, Desmoncus, Attalea, and Astrocaryum

have cespitose stems.

The stem surface of palms varies from smooth (Syadrus,

Euterpe, Socratea, Ceroxylon), with remaining leafbases
(Attalea, Parajubaea, Trithrinax). to spiny (Acrocomia,

Bactris, Astrocarvum) (Moraes, 1990a; Appendix 4).

The leaves of palms are mainly grouped 1in a terminal
crown, but sometimes they are arranged along the stem
{Geonoma, Chamaedorea, Wendlandiella) (Moraes, 1989b;

Appendix 6; Moraes, 19%0a; appendix 4). Most Bolivian
palm species have a pinnate leaf blade which in a few

cases 1s fused into a4 entire leaf or fewer leaflets

{Geonoma, Chamaedcrea, ractris, Hyospatle). Copernicia,
Trithrinax, Chelvocarpus, Muuriria, and Mauritiella have

palmate leaves. Some s 10 0! Desmoncus, Chamaedorea,

and Bactris have sigmoe:d pinnae. Distichous leaves are

found in Qenocarpus diutichus.

Inflorescence and Fruit

Most Bolivian palm spelles have interfoliar
inflorescences (Moraes, [++Ua; Appendix 4). Euterpe,
Prestoea, Dictyvocarvuw, Sofrates, Qenocarpus, Westtinia,

Iriartea, and Hyospathe have 1ntratoliar inflorescences.
There are no Bolivian palm species with suprafoliar
inflorescences. Though branched inflorescences are most
common among Eolivian palms, spicate ones are found 1in
Allagoptera, Geonoma, and Chamaedorea. Hippuriform
inflorescences occurs only 1n Qenocarpus.

13
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The most common fruit type has a smooth epicarp;
prickles are found in Bactris and Astrocaryum. Mauritia
and Mauritiella have fruits covered by scales (Moraes,

1990a; Appendix 4).
Biology

Two palms were studied biologically in the Bolivian
lowlands; Bactris bidentula (Moraes & Sarmiento, 1992;
Appendix 9) and Copernicia alba (Moraes, 1991; Appendix
7).

Copernicia alba is a fast growing palm and reaches adult
stage (3.5 m tall) 1in five years. In comparison
Caribbean Copernicia specles reach 6 m in 18 years even

without being reproductive.

This palm species has two flowering peaks per year which
coincide with rainy periods: August to October, and
during March. Fruit disperzal of Copernicia alba

{(December to May) is affected by catrle and greater rhea

(Rh americana) .

The population of Bactrig bidentula, a monoecious,

protandrous and cantaridophylous species, 1is adapted to
dynamic hydrological conditions and its flowering stage

coincides within start of the rainy season.

Taxonomy

A key to Bolivian native palm subfamilies and genera is
based on diagnostic features for field and herbarium
identification, and gives brief references to the
distribution and number of species per genus (Moraes,
1990a; Appendix 4). This key reported two new genera
for Bolivia, Wendlandiella and Wettinia. For a Bolivian
Tree Guide, a taxonomic treatment of native tree palms
represented 1n Bolivia was provided by Moraes ({1993b;

Appendix 5), including short descriptions for 25 genera,
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keys for genera and brief references for 40 species.
This centribution mentioned also some taxonomic
references on non tree species. Due to further
identifications and adjustements of the distribution
range for some species Bolivian palms were reported to

have 31 genera and 91 species (Moraes, 1990a; Appendix

4; Moraes 1993b; Appendix 5).

This report will consider systematic changes which were
given for two groups: 1. Scheelea, Orbignya, Attalea,
and Maximiliana which were synomizied under Attalea, and
2. Jessenia and Qengocarpus were united under

n rpus. Considering these adjustments there are 27

Bolivian palm genera which are arranged in five

subfamilies, nine tribes, and six subtribes (Table 3}.

Table 3
Subfam. Coryphoideae Tribe Areceae
Tribe Corypheas Subtribe Euterpeinae
Subtribe Thrinacinae 13. Euterpe
1. Trithrinax 14. Prestoea
2. Chelyorarpus 15. Oenocarpus
Subtrib+ Livistoninae 16. Hyospathe
Too0opelnlola Tribe Cocoeae
Subfam. Calamcideae Subtribe Butiinae
Tribe Lepidocalryeae 17. Syagrus
4. Mauritira 18. Parajubaea
5. Mauritiella 19. Allagoptera
Subfam. Ceoxyloide-ae Subtribe Attaleilnae
Tribe Ceroxylear 20. Attalea
5. Ceroxylon Subtribe Bactridinae
Tribe Hyophcibe e 21. Acrocomia
7. Chamaedal ea 22. Aiphanes
8. Wendlandiella 23. Bactris
Subfam. Arecoidea. 24. Desmoncus
Tribe Iriaitelnae 25. Astrocaryum
G, Drictyccaryum Tri1be Geonomeae
10, Irirartea 26. Geonoma
11, Socratea Subfam. Phytelephantoideae
Tribe Wettiniinas 27. Phytelephas
12, Wettinia

The most species rich genera are Geonoma (21 spp.),
Bactris (12 spp.; and Astrocaryum (8 spp.) (Fig. 2).

Another extreme 1includes 13 monospecific genera, while

15
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intermediate genera have 2-6 species. Astrocarvyum,

Aiphanes (1 sp.), and Chamaedorea (3 spp.) were recently
treated taxonomically by Kahn and Milldn (1992),

Borchsenius and Bernal (in press), and Hodel (1992).

1. Subfamily Coryphoideae. This subfamily has fan-
shaped leaves and is considered primitive among palms.

In Bolivia 1t 1includes three genera (Trithrinax,

Chelvocarpus, Copernicia) which all belong to the tribe

Corypheae. They are trees and are morphologically
easily distinguished (Table 4). They grow in different
vegetation types 1n the lowlands. Trithrinax is found

in the thorny and xeric vegetation of the Chaco region,
from E Santa Cruz to S Tarija. Chelvocarpus occurs in

closed forests of the Amazonian region 1in Pando.
Copernicia grows 1in seasonal savannahs of the Llanos de

Mojos, reaching Paraqguay and Argentina (Moraes, 1991;

Appendix 7.

Table 4

e . i
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We still lack good collections of Chelvocarpus chuco.

The only material Kkept at the National Herbarium is
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sterile. The two other genera are well represented in

our collections, both in fruit and flower.

2. Subfamily Calamoideae. This subfamily 1is
distinguished by closely overlapping scales on ovaries
and fruits, and also mostly characterized by pinnat:

leaves although some are palmate. It includes two

genera in Bolivia (Maurirtia, Mauritiella) out of a total
of 22 of which four are Neotropical. They have costa-
palmate leaves and grow 1n swampy regions with poor
acidic soils near the Andean foothills, in large lakes

in open areas, and near low hills on the Precambrian

shield.

Until now we have only poor information concerning

habitat differences between the two genera, but
apparently Mauritiella 1s more adapted to the banks of

black-water rivers. Both genera have a single species
in Bolivia. The morphological features which distinguish

them are shown 1in Table 5.

There 1is an interesting region in the E Dept. of Santa

Cruz from which both genera have been reported.

153 N . . g 1 '
Vb i Bolivig
LN | 134 ©I
aan R T Soditary and unarmed
ot aidiate 0 A . Ve Cinade o on o stight ly
HEE . AN PR ST 41 'lil'ltt‘;i
Jtamifiate Pluwet, LTy, sladde
3. Subfamily Ceroxyloideae. In this subfamily all

members are pinnately leaved. It includes 11 genera
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which are mainly distributed in the Neotropics. They are
diocecious and characterized by numerous peduncular
bracts. In Bolivia the subfamily 1is represented by
three genera: Ceroxylon, Chamaedorea, and Wendlandiella.

These are well represented in the Andean forests and

inter-Andean valleys on steep slopes and in wet ravines,
and reach their southern distribution in Bolivia. While
Ceroxylon species reach the canopy, Chamaedorea and

Wendlandiella are found on the floor of umbrophilous

forests. To compare features of these genera see Table
6.

Ceroxylon has three species in Bolivia. It is mainly
distributed at high elevation of mountain forests on the
eastern slopes of the Andes from the Department of La
Paz southwards to the Department of Santa Cruz, reaching
elevations up to 3150 m. Bolivian species of Ceroxylon
may be d.stinguished by differences in height, ctheir
leaves being evenly spaced or clustered, and their red
or purplish-black fruits. Ceroxvlon needs more

botanical collections to better understand the

morphology of both male and female plants.

2o, e

Table & T °F AVAL AR E roypy

H FETU £ T R
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Hem cobitary Coautary clustered
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The genus Chamaedorea is represented with three species

in Bolivia. The most useful characters to separate
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down to 400 m in a small area close to the border with
Peru. For this species flowering and fruiting herbarium
material from Bolivia 1s still lacking.

table 7 REGT AVAILARILE COPY

'y

RN R Wetrinig

Spp. in Bolivia . . .f‘ !
Height 20-25 m Ia-2% m 1G-20 m 3-5 m
stem ~wollen swollen not swollen not swollen
S roots VR, e Too, et 2, spaced tused

spines shiort, obtu. 2 oem sharp 2 ¢m sharp short sharp
L g4 7 - 4-5
b innae tLoed tused tused tree
intlorecc. /nud.- Qe e atid ane var ious
bud infiores: peerts et “ur ved erect

Veedunic . barace St N P H

TUalieny wh RN

Euterpe, Prestoea, and Qencocarpus have a regular

arrangement of the pinnae and a treelike life form, but
differ in many features {Table 8). Eoth Euterpe and
Prestoea have 1nfrafoliar inflorescences, a crown of
gracefully arched leaves, and a smooth stem. They are
mostly distributed 1n wet to {looded Andean forests down
to the foothills (Euterpe and Prestoea) and lowland

rainforests (Euterpe precaroria). In contrast to

Euterpe, Prestoea has a longer petiole and prophyll and

its peduncular bracrs are of unequal length and the

flowers are not born in plts, There 1s a lack of
fertile herbarium material - both flowers and fruits -
of Prestoea globosa.

Qenocarpus has interfoliar, hippuriform inflorescences

and a stem with remnant foliar bases. It is found 1in

Andean mountain forests as well as 1in Amazonian forests.
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Table 8

Eyterpe Prestoeq [ eli [ Qenocarpys
Spp. in Bolivia K 1 1 5
Height 10-14 m -0 m f-4 m -1 m
Stem solitary selitary creeping solitary to clustered
Habit trealike treelibe shirub treelike
Leaves pendule pendule erect or erect or arched
Pinnae even spaced even spaced threetolded even spaced
Inflorescence tranched branched branched hippuriform

Some species have solitary stems and erect leaves
whereas others have clustered stems and arched leaves
(Table 8). We still need both flowering and fruiting
herbarium material from Bolivia of Qenocarpus distichus.

Hyospathe 1s monotypic and occuplies the understory.
Sometimes it has a creeping habit (Table 8). It 1is

frequently confused with Geonoma due to its three-

pinnate leaves.

Syaarus, Parajubaea and allagoptera belong to the
subtribe Butiinae, but they are morphologically easily
distinguished (Table 9!, Although Syagrus reaches

mountain forests up t: 10ULG m of elevation, both Syaarus
and Allagoptera are mostly distributed in the lowlands.
Parajubaea on the con'rary 1o resrtricted to wet ravines

in the inter-aAndean dry valleys of Santa Cruz,

Chuquisaca, and Potosi.

Svagrus has five species in Bolivia which are

acaulescent or treelike,.

Parajubaea has two species (P. cocoides, P. torallyi),
both of which are Andean (Moraes & Henderson, 1990;
Appendix 3). Parajubaea torallyi, an endemic species,
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Geonoma has 21 species in Bolivia, but this number may
be an overestimate since some currently accepted names
may need to be synonymized. This genus has a wide range
of leaf forms (Table 10). Several names cited for

Bolivia need further taxonomic work.

table 11 HT AVAILABLE COPY

St Vi Leonofg
Ypp. in Bolivia j5¢ 21
Ber 1 bl Colaon [C fi
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5. Subfamily Phytelephantoideae. This is one of the

most advanced ‘pinnate-leaves' dioecious palin groups.

It includes one genus . o livia, Phyrelephas, which has

only one species, F. malrocarpa, This genus has a
treelike life form with a short stem. It 1s widely
distributed in the Andean forests towards the Amazonian

rainforests, but restricted to the W and NW of Bolivia.
Conclusions

1. The richness of bBolivian native palms 1s not only
expressed 1n number of gsperies, but also 1in the
diversity of habits, and in a wide range of distribution

patterns in altitudinal levels and vegetational units.

2. Alchough some EBolivian taxa, 27 genera and 94
species, have been rearranged systematically through
many treatments of palins, much work remains to be done

in order to solve the identity and synonymy of several
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species names. Geonoma, Bactris, Astrocarvum,
Acrocomia, Desmoncus, Ceroxvlon, Mauritella, Svagrus,
and Trithrinax require further taxonomic studies.

3. It is expected that further fieldwork and search for
palms in poorly known areas will provide relevant
information about the occurrence and distribution of

Bolivian palms.
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Appendix 6

Sustainable use of Geonoma spp. (Palmae) in NW Bolivia
Appendix 2

Title of project:

Sustainable use of Geonoma deversa (Palmae) ia northwestern
Bolivia

Objectives:

To propose harvesting technigues for a sustainable use of Geomoma spp.
(Palmae) used by local people for thatching. These species are locally
known as “jatata” and are distributed in the Bolivian Amazonia. This main
objective will encomprise the following actions:

determining the species involved in thatching purposes,

determining current harvesting methods used by two ethnic groups
(Tacanas and Chimane/ in western Bolivia,

evaluating the effects of traditional use on the populations of species
involved,

research of basic biological features of Geomoma deversa and related
species used for thatching,

and searching resistance attributes of species used lor thatching.

General background

In Bolivia the Amazonian forest is an important source of many products
for subsistence economv (food. medicines, construction materials etc).
Some of these could be included as economically rentable activities, at least
at a local level. The use of non umber forest products has been largely
proposed as an economically alternative against deforestation and
conventional logging.

For a regional development of the Bolivian Amazonia the search of
economically profitable activities i1s a primary goal. Recent evaluations
have showed many restrictions on the use of natural resources. One of the
most important recommendations is 1o promote the participation of local
people in this process. mainlyv ethnic groups.

The “jatata” palm. mainly referred 0 Geomoma deversabut aiso includes
other species of Geomoma is widespread used for thatching by many
ethnic groups and rural settlements in Bolivian Amazonia.
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The thatching-pieces assembled with jatata leaves have a high quality and
last more than 15 years. They are highly required in many urban centers
in the Bolivian Amazonia, and it could be considered as an economically
important alternative at a local context, as a profitable activity for ethnic
groups as the Chimane or Tacana people in western Bolivia. The economic
importance of jatata was treated by Rioja (1992), who emphasized a
growing demand of this product at the regional scale in Bolivia.

However, because this growing pressure the traditional use of jatata could
not be considered sustainable. Local references and preliminary
observations of many authors revealed a population declination in some
areas. Then, with regard of the importance of the jatata in the economy of
subsistence and as a potencial economic product, it is proritaire to improve
its management towards a future sustainable use.

Methods

The study includes three key components:

I. Compilation of information related 10 Geomoma species and a brief
review of species used for thatching in NW Bolivia. This will be
carried out through local collections assisted by local harvesters,
interviews with harvesters of ethnic groups and bibliographical
reviews.

2. Evaluauon of harvesting and uses of Geomomaspecies.

2.1. Detailed description of local harvest applied by two ethnic groups,
Tacana and Chimane. This description will include a selection of
harvesting areas. selection of patches and individuals, and all the
processes involved until assembling leaves of Geonoma for
thatching

2.2. Evaluation of harvest effects on individuals and populations of
species involved

2.3. Record of preliminary data on biological and demographic features

2.4: Tests/proofs on experimental cutling to improve the long-term
productivity of individuals and populations

5. Experimental tests of material quality 1n order to evaluate Geonomas
physical. heat. humidity, and organic decomposicion resistance.

In order 1o compare both harvested and untouched forests, representatijve
forest sites were selected related to traditional settlements of Chimane and
Tacana ethnic groups as well as in a pristine area of primary rain forest.
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Both chosen areas are currently proposed as national parks under the
Bolivian system of protected areas.

In each of these three areas will be stablished a 1-hectare plot where all
the individuals of Geopoma spp. will be registered. For each |-hectare
plot a sample of 1/10 ha will be studied and a standard data series for all
individuals of Geonroma species will be recorded such as phenology,
growth, etc.

The stablished plots related to traditional settlements will be a study site
for monitoring harvest techniques and their effects on populations and
individuals. Whereas plots in pristine forests will serve as a comparison
site. Information about traditional techniques on harvesting and
treatments of the jatata leaves will be obtained trough interviews of
Chimane and Tacana people.

For experimental cutting techniques, a sample of 1/10 ha will be tested for
each sustainable use alternative proposed through this present project.

Plots will be visited at least three times per year. [t is expected that

chosing study plots in protected areas they will be kept as permanent
monitoring sites.

Personnel and institutional affiliation

The present study will be carried out under the research project
Sustainable Use, Diversity, Economic Potential, and Conservation Status of
Bolivian Palms organized by the Bolivian Herbarium in La Paz and The New
York Botanical Garden.



