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of the West of England, Coldharbour Lane, BRISTOL BS16 1QY). PREL~ARY ETHNOBOTAN- 
ICAL SURVEY OF KURtn'UKARI: AN AMERINDIAN SETTLEMENT OF CENTRAL GUYANA. Economic 
Botany 50(2):182-194, 1996. A preliminary assessment of  the utilization of plant species was 
undertaken within an Amerindian community at Kurupukari, Guyana. A total of 120 plant 
species of 46 plant families, covering 246 different plant uses were identified. Plant uses were 
divided into six utilization categories; 64 species for medicinal 53for technological 43 edible, 
20 for timber, 14 for construction and two species with miscellaneous uses. Of the 120 plant 
species, one species was recorded with five different use categories, two with four and 13 with 
three. A further 23 species were identified as having multiple uses. Of the 20 commercial timber 
species, five species were also shown to exhibit some form of non-timber product use, em- 
phasising the under-utilization of species extraction. The dual extraction of both timber and 
non-timber resources from the same tree as a more effective sustainable utilization of available 
forest resources is also discussed. 

La Etnobotanica de los Kurupukari de Guyana. Se emprendid un estudio inicial del aprove- 
chamiento de especies de plantas en un pueblo amerindio a Kurupukari (Guyana). Un total de 
120 especies de 46 familias de plantas fueron identificadas que abarcaron 246 aprovecham- 
ientos distintos de las plantas. Los aprovechamientos de las plantas fueron divididos en seis 
categorias de uso: 64 especies tienen usos medicinales y 53 tecnol6gicos, 43 se consideran 
comestibles, 20 sirven para maderas, 14 para la construcci6n y 2 se aprovechan para usos 
varios. Entre las 120 especies de plantas, una fue registrada en cinco de las categodas de uso, 
dos fueron registradas en cuatro y 13 en ires. Otras 23 especies fueron identificadas como 
plantas de aprovechamientos mtiltiples. Se puso de manifiesto que entre las 20 especies apro- 
vechadas para la producci6n de maderas, cinco se aprovechan tambi~n para algan uso distinto, 
lo que destaca la infrautilizaci6n de la extracci6n de las especies. Se comenta tambi~n la 
explotaci6n nuis sostenible de los recursos forestales disponibles que puede resultar de la doble 
extracci6n del mismo arbol de recursos tanto de madera como de otro tipo. 
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Much interest has now developed regarding 
the potential utilization of non-timber or minor 
forest products (Gentry 1993; Prance 1990). The 
documentation of the utilization of plant re- 
sources by local people needs to be prioritised. 
Elisabetsky and Shanley (1994) recognized that 
only 20 of the 122 Amerindian groups within 
Brazil have been ethnobotanically studied, and 
not all of these in detail. Ethnobotanical studies 
not only identify products which may have local 
or national commercial value (Plotkin and Fa- 
molare 1990), but more importantly they pro- 
vide a framework for the integration of such 
knowledge into development initiatives (Martin 
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1995), and identification of key habitats for con- 
servation (Campbell 1994). In terms of useful 
products from tropical forests many may meet a 
local demand, but only a small proportion of 
utilizable products are ever likely to reach any 
form of commercial exploitation or marketing 
potential, and even fewer on a sustainable basis 
(i.e., sustained population growth of the resource 
and of the species, and resources dependent on 
the harvested resource). 

More than 119 medicinal compounds, and 
over 25% of commonly used drugs are extracted 
from higher plants (Farnsworth 1988), and with 
the increase in knowledge of medicinal plant 
species (Joyce 1991), the extraction and isola- 
tion of medicinal compounds from plant popu- 
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lations on a sustainable basis, may appear the 
most economically viable method of non-timber 
resource harvesting. However, relatively little 
documented information exists on traditional 
medicinal plants, their active compounds and 
economic value (Balick and Mendelsohn 1992), 
and probably even less information on whether 
their extraction could be ecologically viable. 

Regarding the conservation of tropical biolog- 
ical diversity, new policies and ideas have been 
proposed to make areas of high biodiversity or 
conservation importance economically produc- 
tive (Ehrlich and Wilson 1991), providing an ac- 
tual value to the forests. Recently Holdgate 
(1994) emphasized that we need to 'rediscover 
their [Amerindian] wisdom' in order to under- 
stand the principles of sustainable development. 
These needs may be applied advantageously 
through techniques such as Participatory Rural 
Appraisal and Rapid Ethnobotanical Assess- 
ments (Martin 1995), allowing the integration of 
ethnobotanical knowledge into conservation in- 
itiatives. Still little experimental research has 
been undertaken to test the economic and con- 
servation validity of the successful management 
of 'economic forests,' whether harvesting forest 
fruits, medicines, dyes, oils, timbers or craft 
products. Even though priority areas for conser- 
vation based on floristic diversity have been rec- 
ognized in the neotropics (Prance 1995), the in- 
tegration of this with ethnobotanical knowledge 
is only just being formulated (Campbell 1994), 
although many areas within the neotropics re- 
main ethnobotanically undocumented (Elisabet- 
sky and Shanley 1994; Schultes 1992). Here we 
present a preliminary assessment of the utiliza- 
tion of plant resources by a single Amerindian 
community within a high priority conservation 
area, which to date has been poorly documented 
for its ethnobotanical knowledge. 

METHODOLOGY AND STUDY AREA 

Results presented here were obtained from a 
small Amerindian settlement at Kurupukari 
(4~ I"N, 58~ in central Guyana. The 
settlement comprised of 65 adults of mixed Am- 
erindian origin (Arawak, Wapasiana and Macu- 
shi). Ethnobotanical information was collected 
through the use of 1-ha forest plots (Johnston 
and Gillman 1995) and the 'walk-in-the-woods' 
technique used, whereby individual Amerindi- 
ans were walked around the forest plots and 
asked to identify those plants used (Prance et al. 

1987). Information was also collected on a day 
to day basis by collecting fertile plant specimens 
and identifying their uses and local names with 
elders from the village. Unlike many Amerin- 
dian settlements in South America, none of the 
plant species from Kurupukari were sold in local 
markets, and therefore hold no local commercial 
value. 

Specimens were identified with reference to 
herbarium material held at the University of 
Guyana and the Royal Botanic Gardens, Kew, 
where the collection is currently housed. A full 
list of specimens identified and there respective 
voucher collection numbers are given in the ap- 
pendix. Specimens were also cross-referenced 
by comparing the Amerindian names with the 
published work of Mennega, Tammens-de-Roo- 
ji, and Jansen-Jacobs (1988) and Roosemalen 
(1986). All species were then categorized in ac- 
cordance with Prance et al. (1987) and divided 
into six use categories, thus; 

Edible (E) 
Species which may be consumed, including 
fruits, nuts, beverages and spices. 

Technological (Te) 
Species used for general local use, including 
tools, varnishes, fish poisons, resins and craft 
fibres. 

Commercial timber (T) 
Timber species with known commercial use. 

Construction (C) 
Species used in the construction of Amerin- 
dian dwellings. 

Medicinal (M) 
Species used to treat illnesses. 

Miscellaneous (Mi) 
Other items which may be categorized in the 
above, include decorations and perfumeries. 

A "finer-gain" classification of plant utili- 
zation was also used. The number of species and 
the number of species per use category, and the 
number of uses per species was then document- 
ed. 

The information presented here is the first eth- 
nobotanical survey from this study area of the 
Commonwealth Secretariat-Guyana Govern- 
ment Intemational Iwokrama Rainforest Pro- 
gramme (Hawkes and Wall 1993). A programme 
first initiated in 1990 to investigate the sustain- 
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Fig. 1. Total number of uses in accordance with 
six use categories (Prance et al. 1987) for studies un- 
dertaken at Kurupukari and those by Fanshawe 
(1948a). E---Edible; Te--Technological; T Timber; 
C---Construction; M--Medicinal; Mi Miscellaneous. 

able utilization of tropical forests. Details on the 
floristic composition and stand structure, and the 
1-ha non-timber forest inventory of the forests 
surrounding Kurupukari are presented elsewhere 
(Johnston and Gillman 1995). 

The ethnobotanical results obtained from this 
survey of one Amerindian settlement were then 
compared with the national survey undertaken 
by Fanshawe (1948a). The plant uses recognized 
by Fanshawe were re-assessed using plant use 
categories described by Prance and co-workers 
(1987). Although Fanshawe did not specify the 
methods or geographical region used in his 
study, the work still stands as the most compre- 
hensive review of the utilization of non-timber 
forest products in Guyana, and acts as a most 
useful comparison. 

RESULTS 

A total of 120 species (a further ten species 
identified to plant family only) were recorded 
during the survey (see Appendix). From these 
species, 246 different plant uses were identified 
by the local people, with plants being used for 
medicinal purposes representing the largest pro- 
portion of different uses (39.4%), followed by 
technological and edible uses (23.5 and 22.3% 
respectively, see Fig. 1). A similar pattern was 
recorded for the number of species represented 
within each of the five utilization categories 
(Fig. 2). 

Plants used for medicinal purposes also rep- 
resented the largest number of uses per species, 
with five different uses recorded for one species 

Fig. 2. Number of species identified at Kurupukari 
within each of the six use categories. 

(Mikania hookeriana Asteraceae) and four uses 
for two species (Humiria balsamifera Humiri- 
aceae; Pentaclethra macroloba Mimosaceae). 
However, the majority of species (46.2, 84.4 and 
56.3% for the three different categories in which 
more than one category could be recorded) were 
known for only one use per category (Fig. 3). 

Eighty of the 130 species were recognized as 
occurring within only one of the six different 
utilization categories. No one species was found 
in all six categories, although one species 
(Maurita flexuosa Arecaceae) was recorded 
within five of the six categories, two species in 
four categories and 13 in three categories (Fig. 
4). In a 'finer grain' plant categorization of 46 
different plant use categories, edible fruits were 
represented as being the most important, with 34 
different edible plant species recognized. The 
most commonly recognized medicinal use of 

Fig. 3. Number of species by the number of dif- 
ferent uses per species for medicinal, technological and 
edible categories. 
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Fig. 4. Frequency distribution of the number of 
species represented in one to five different use cate- 
gories, i.e., 80 species were found in only one use 
category, and no species found in more than five cat- 
egories. 

plants was in the treatment of  skin ulcers and 
sores from 17 different species, followed by ma- 
laria from 11 species, dysentery and snake bite 
cures with equal six different plant species (Fig. 
5). Eighteen of the 46 categories were repre- 
sented by a single plant species (a mean of  4.95 
species per category), ranging from sweat in- 
ducers to perfumeries. 

In comparing the utilization of  forest products 
at Kurupukari with that of Fanshawe (1948a) 
similar trends may be observed. Fanshawe iden- 
tified 222 species (only those identified to spe- 
cies included), of  which edible species were the 
largest category with 149 different species, fol- 
lowed by 123 technological species and 1 l0 me- 
dicinal species. The number of  species listed by 
Fanshawe used for construction were surprising- 
ly low with only seven species listed in all ex- 
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Fig. 5. Frequency distribution of the number of species represented within 46 fine-grain use categories. 1. 
Edible fruits, 2. Commercial timber, 3. Skin ulcers/sores, 4. Craft fibres, 5. Edible Oils, 6. Malaria, 7. House 
construction, 8. Fish poison, 9. Flavourings, 10. Tools and timber artefacts, 11. Dysentery, 12. Snake bites, 13. 
Dyes, 14. Diarrhoea, 15. Coughs, 16. Worms, 17. Wounds/cuts, 18. Sore eyes, 19. Lung problems, 20. Sudorific, 
21. Tannins, 22. Soap, 23. Latex, 24. Insect bites, 25. Tooth ache, 26. ISrino-genital, 27. Varnishes, 28. Deco- 
ration, 29. Sweat inducer, 30. Rheumatism, 31. Pain killer, 32. Smallpox, 33. Liver problems, 34. Skin yaws, 
35. Ringworm, 36. Waterproofing saps, 37. Resin, 38. Insecticides, 39. Colds, 40. Typhoid, 41. Ear infections, 
42. Measles, 43. Tumors, 44. Perfumary, 45. Indigestion, 46. Febrifuge. 
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TABLE 1. IDENTIFICATION OF KEY SPECIES WORTHY OF FURTHER INVESTIGATION FOR POTENTIAL UTILI- 
ZATION. T - TIMBER; M - MEDICINAL; TE - TECHNOLOGICAL; E - EDIBLE. 

a) Timber species with more 
than one additional utilization, b) Multi-use species (three or more different uses). 

Carapa guianensis 
(T, Te and M) 
Jacaranda copaia 
(T and M) 
Lecythis zabucajo 
(T, E and M) 
Licania alba 
(T, M and Te) 
Mora excelsa 
(T, Te and M) 

Anacardium giganteum 
Astrocaryum aculeatum 
Carapa guianensis 
Cecropia sp. 
Cocos nucifera 
Dipteryx odorata 
Duguetia neglecta 
Eperua fatcata 
Euterpe oleracea 
Genipa americana 
Humiria balsamifera 
Jacaranda copaia 

Lecythis zabucajo 
Licania alba 
Maximiliana regia 
Manilkara bidentata 
Mauritia flexuosa 
Mikania hookeriana 
Mora excelsa 
Oecocarpus bacaba 
Pentaclethra macroloba 
Phytolacca rivinoides 
Tabernaemontana undulata 

cept one belonging to the Arecaceae. This low 
listing may be due to the inclusion of traditional 
Amerindian construction material as 'major for- 
est products' (Fanshawe 1948b), rather than 
"minor." At Kurupukari, 42 useful species were 
identified which were not listed by Fanshawe 
(1948a). Moreover, Fanshawe does list eleven 
species with different uses to those which were 
recognized at Kurupukari. In terms of  the num- 
ber of uses for species collected at Kurupukari, 
Fanshawe recognized 60% of the species with 
edible products, 63% as technological, 28% for 
construction and 55% for medicinal (see Fig. 1). 

DISCUSSION 

Initial surveys would suggest that the Kuru- 
pukari forests hold a diverse availability of non- 
timber forest products. Whether any of these 
plant species could be extracted to treat different 
diseases, cultivated for fruit production or har- 
vested for natural oils is yet to be investigated, 
however, predictions may be made on those spe- 
cies which are of particular interest. 

All the timber species identified by the Am- 
erindians were already recognized timber spe- 
cies, and are being used at some level of ex- 
ploitation (Danks 1945). Five of the 20 timber 
species were identified with more than one ad- 
ditional non-timber use; medicinal, technologi- 
cal or edible (Table 1, part a). A further 23 spe- 
cies were identified as multi-use non-timber spe- 
cies, where three or more different uses were 
recognized for a given species (Table 1, part b). 
This signifies current under-utilization of poten- 
tially available resources, i.e., the extraction of 

non-timber forest products simultaneously with 
that of  timber could be considered, or the ex- 
traction of  more than one non-timber forest 
products at any given time. 

The sustainable extraction of  these timbers, 
and the added harvesting of non-timber products 
from tree species within the same forest area, 
could greatly increase the commercial value of  
these species and forests alike. However, infor- 
mation on the methodology required in order to 
extract non-timber products on a sustainable ba- 
sis is lacking. It may be possible that the addi- 
tional extraction costs of non-timber product re- 
moval may not be significantly greater than for 
the extraction of timber, as well as providing 
sufficient quantities of medicinal raw material 
(which has been one main drawback for the de- 
velopment of tropical medicines, Farnsworth 
1988). Such dual harvesting could be of  major 
conservation value by increasing the economic 
value of the forests per unit area, whereby the 
extraction of  timber from a particular area may 
be reduced (as the economic value of the forests 
may be increased), and therefore increase the 
sustainability potential for a given area. How- 
ever, further studies are obviously required on 
the ecology of  the resources, the potential com- 
mercial value and mechanisms for the dual sus- 
tainable extraction of timber and non-timber 
products. 

Of the 64 species found with medicinal prop- 
erties, 13 of  these were used solely for the treat- 
ment of  fever or malaria. Although further re- 
search may be of interest to isolate any potential 
active compound, it is unlikely that these 'ma- 
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larial' species have any commercial value, other 
than possible local use. Species which may have 
commercial value, however, include those used 
for skin irritations, bites, skin sores and ulcers, 
anti-cancer, and treating sore eyes. Species, such 
as these, may have commercial potential under 
one or more conditions, (i) the species yields a 
particular product which may be shown to be a 
more effective treatment compared to that of ex- 
isting drugs; (ii), a species product which is eas- 
ier or cheaper to extract and produce than cur- 
rent commercial drugs, or (iii), a species product 
being sold as an effective alternative while con- 
tributing towards rainforest conservation. 

Regarding technological products, limited 
commercial potential other than on a local scale 
may be envisaged (Fanshawe 1948a). However, 
craft products, such as Mibi (Philodendron jen- 
mani), Yarula (Aspidosperma oblongum), Kupa 
( Clusia grandiflora) Kakoralli ( Eschweilera sp.), 
Leopardwood (Brosimum guianense) and spe- 
cies of Arecaceae do have a potential commer- 
cial value through traditional crafts, producing a 
local income, and with the potential to develop 
outside commercial value with the export of 
such crafts. The number of species which pro- 
duce dyes or tannins is relatively limited, al- 
though commercial extraction might be consid- 
ered, notably for products which may be extract- 
ed with the timber (e.g., Crabwood Carapa gui- 
anensis). 

A wide range of species produce fruits which 
may have some commercial value. Fruit or nut 
bearing species include Balata (Manilkara bi- 
dentata), Asepoko (Pouteria guianensis), Ko- 
maramara (Duroia sp.), Lana (Genipa ameri- 
cana), Sawari (Caryocar nuciferum), Monkey 
Pot (Lecythis zabucajo), several species of Palm 
fruits, and Wild Cherry (Eugenia patrisii). Al- 
though some of these species may be harvested 
from the forests, it is unlikely that such har- 
vesting could produce sufficient quantities, or 
quality of fruit to meet commercial demands. 
Further research is required in order to consider 
whether such populations may be harvested 
from the forests in conjunction with other timber 
and/or non-timber products. Preliminary assess- 
ments have already provided valuable insights 
into such potentials (Phillips et al. 1994). The 
potential for fruit harvesting may rely upon the 
frequency of fruiting (synchronous/asynchro- 
nous), harvestability, and the distribution and 
abundance of fruiting trees. Research is also re- 

quired into the cultivation and propagation po- 
tential of these species to meet commercial mar- 
ket requirements. 

Several tree species produce oils of high qual- 
ity, and may offer a good opportunity for com- 
mercial exploitation. Species identified from this 
study which produce such oils include, Sawari 
nut oil, Monkey Pot nut oil, Tonka Bean seed 
oil (Dipteryx odorata) with an estimated 
$US1600 per ton of seed (1979 prices), Maran 
(Copaifera sp.) oil ($US660 per ton of oil) and 
varnish (Prance 1990), and Crabwood ($US40.0 
per ton of kernel). Commercial prices are from 
Balick (1985). 

CONCLUSION 

Ethnobotanical studies provide a valuable in- 
sight into the potential utilization of species. 
Such information may be used to identify par- 
ticular species worthy of further investigation, 
while contributing towards the local and national 
sustainable exploitation of non-timber products 
and biodiversity databases. An ethnobotanical 
survey is only the preliminary stage to investi- 
gating the potential exploitation of forest prod- 
ucts, and a series of research objectives must be 
considered before the actual economic and con- 
servation value of non-timber resources may be 
developed. To positively identify any commer- 
cial potentials it is essential not only to under- 
take chemical analysis and the isolation of active 
compounds, carry out market research and as- 
sess processing problems. Ecologically, it is es- 
sential to obtain detailed information on the dy- 
namics of the resource to be removed, notably 
population or resource recovery rates, biotic and 
abiotic conditions for population growth, as well 
as baseline data on the abundance and distribu- 
tion of available resources. The sustainability of 
the resource obviously needs investigating, no- 
tably the impact of resource removal on other 
species or resources, and tests for suitable ex- 
traction or harvesting techniques. Horticultural 
research is also required into the cultivation and 
propagation techniques required to harvest a 
particular resource sustainably and to investigate 
any potential pest problems. Only through the 
interaction of these objectives can the actual 
economic viability of such timber and non-tim- 
ber resources be realised. 
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