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IMPACTS OF LAND USE AND CULTURAL CHANGE
IN A FRAGILE ENVIRONMENT: INDIGENOUS
ACCULTURATION AND DEFORESTATION IN
KAVANAYEN, GRAN SABANA, VENEZUELA

NANCY D. KINGSBURY

observer, it appears thatof declining soil fertility and chemical vanna. Rather, this theory has been ¢

wide-scale deforestation and hydrological stress. This process hgmsed by connecting various observatio
has recently occurred in the Gran Sabanalso been tied to shifting cultivation. Itaccounts and observations of defore:
For the Pemon Amerindians, who have odias been suggested (Dezzeo, 1994) th@dn and savanna extension with analy
cupied the Gran Sabana for at least sewfter a field is cut in primary forest, “anthat indicate acidic soils, low soil fertilit
eral centuries, the forests are the primarguthentic, although not very vigorous secand high levels of soil aluminum, an
natural resource. They are the location afndary succession” takes place. Howevarbservations of intensified shifting cult
their conucos (shifting cultivation fields) after a second round of cultivation, thevation.
and the source of game animals. Given ttmiccessional vegetation is eithemdto- Previously no commu
extreme infertility of savanna soils (Kings-rral” (“scrub” or “brush”) or a secondary nity specific data on the rate of forest |
bury 1999) and their unsuitability for cul-forest in transition to matorral due to arestablishment or forest deflection to ¢
tivation, deforestation thus has potentiallyunspecified “degradation in the regeneravanna after cultivation or on changes
profound impacts on Pemdn subsistencéipn process.” vegetation cover and land use over ti
as well as the obvious ecological impacts It has also been pro-have been provided to support these
such as loss of biodiversity. The largeposed (Dezzeo, 1994; Elcoro and Verssertions. This paper presents such
Venezuelan society is also affected as thE986; Morales and Gorzula, 1986) thaand examines the role of agriculturalis
efficiency of other resource use in the reforest displacement by savanna is a restiti the changing ecology of the region a
gion, such as the generation of hydro-elemf the region’s “ecological fragility” the role of changes in indigenous cultt
tric power, requires stability of the hydro-which is principally related to high sus-—most notably settlement patterns— on
logical regime that results from the overalceptibility to erosion and edaphic condiindigenous system of agriculture.
maintenance of forest cover. tions such as highly acidic soils, low con- As part of a larger stud

While some of the de- centrations of soil nutrients and low Cabn the influence of human settleme
forestation —e.g., numerous dead, blaclAl ratios. Taken together, it is suggestegopulation growth, shifting cultivatiol
ened tree stumps in fields of otherwisg¢hat these factors result in marginahnd forest ecology in the Gran Sabe
pure savanna— is likely the result of catachemical and hydrological conditions(Kingsbury, 1999), changes in land u
strophic fires (Kingsbury 1999), it has(Elcoro and Vera, 1986) resulting in aand vegetation cover over a ten-year
been asserted that other deforestation sow rate of forest re-establishment afteriod (1985 to 1995) were mapped a
the result of a combination of thedisturbance (Morales and Gorzula, 1986analyzed in areas of intensive cultivati
region’s particular ecological characterisand frequent forest transformation to sanear the central Gran Sabana commul
tics, identified by some authors as itvanna. of Kavanayén.
“ecological fragility” and as a result of The evidence for attrib-
intensified shifting cultivation by the in- uting the slow rate of forest re-establishtocation of the Study Area and
digenous population of the region, thement to marginal conditions is indirect.General Environmental Characteristics
Pemon. There have been few surveys of disturbed

Folster (1986) has sug-sites and no comparisons of edaphic con- Part of the Guiana Shielc
gested that spontaneous vegetation degedtitions in undisturbed and disturbed sitethe Gran Sabana is a plateau region

T 0 even the most casualeration is occurring primarily as a resultwhere forest has been replaced by
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roni” river basin which provides water
for the Guri Dam, the largest hydro-elecs, s,
tric project in the country and the secon
largest in the world. The dam provides 72
per cent of Venezuela’s domestic hydro-
electric power (Mirandat al, 1998) and

is managed by the national hydro-electric
corporation, Electrificacion del Caroni
(EDELCA).
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Mount Roraima
Kavanayén is located at
5°35'N, 61°47'W (Figure 1). Average an-
nual temperatures vary between 20 angtgy |-
25°C; annual precipitation varies between
1800 and 2500mm (Kingsbury, 1999). El-
evations are between 1000 and 1200m
above sea level (Elcoro and Vera, 1986),
with the “town” higher on the plateau
and the major areas of cultivation in the

Monte Bello
o

%
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valleys a few hundred meters below. The Mo \
direction of the wind is generally from | |__ Diimafj b santa Elena de Uairén
the East (Northeast and Southeast) to River —_—df
West and reaches velocities of up td*30 |- | _ _ ___ | emational '> s 61°00° BRAZIL N
20km/h (Elcoro and Vera, 1986). Annual Border — athea ofy
relative humidity is between 45 and 96%. ( S S =T Atanti

. . . . lantic Ocean

Soil fertility in the re- ' Caribbean Sea ’

gion is strongly influenced by the under- J i,
lying geology. Located on a sandstone /"'\' Panama
plateau, soils in the community of Kava- ~ - Venezuela Guyal;?jrinam
nayén are generally very sandy and infer- ~~ French
tile (Kingsbury and Kellman, 1997). As ! ! Colombia Guiana
indicated in Table |, comparisons of sur- 600 6130 4 e e
face soils below undisturbed old growth e, 8T A

forests in Kavanayén with those in the

more southern Gran Sabana communitigure 1. Gran Sabana, Venezuela. Location of study site and sites mentioned in the

of Monte Bello (see Figure 1) indicate

the relative infertility of soils in the

former area. Kavanayén were adjacent to areas previ- Conucos are traditionall
General characteristicsously cultivated and the sample mayut in the forest fragments, preferat

of old and secondary growth forests irtherefore be biased in favour of more fermedium-high forests (Dezzeo, 1994) ad

the Gran Sabana are presented in the fdlle sites). cent to the open savanna where set
lowing Table II. ments are located. With the exception

High forests were de- Pemon Agriculture the centuries-old introduction of ste
fined by Hernandez (1994) as those with tools, the tool inventory and labor i
canopy heights >18m; medium-high for-Traditional agricultural practices volved in agriculture has remained r
ests are those with canopy heights be- markably similar for centuries. Thel
tween 15 and 18m. These two forest Pemon subsistence is tra-have been, however, some nota

types can be taken as synonymous wittlitionally based on shifting cultivation. changes in agricultural site selecti
“old growth forest” as defined in this Like other horticultural societies of thecharacteristics in some Pemén commu
study. Low forest was defined by Hernan©Orinoco Basin (Harris, 1969), Pemén agrities.

dez (1994) as forest with canopy heightsulture is characterized by a reliance on Earlier studies of the
<14m and can be taken as approximatdast-growing tubers: yuca, sweet potatoeBemodn stated that site selection for n
to secondary growth forests in Kavanaand yamscCriollo foodstuffs are available conucos was “dictated exclusively ¢
yén. Higher basal areas in old growtHor sale in some communities and wageragmatic grounds” (Urbina, 1979). Sit
forests in Kavanayén as compared tworkers there purchase more food than doad to be well-drained, preferably ne
those in the southern Gran Sabana mayn-wage workers. However, cultivationwater and free of large quantities of s
reflect sampling bias (forests surveyed imemains the primary means of subsistencéace or shallow roots which make plar
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TABLE | the Gran Sabana by scientists (Elcoro :
SURFACE SOIL CHEMICAL PROPERTIES (TOP 7cm). KAVANAYEN AND Vera, 1986; Folster, 1986). A possible ¢
MONTE BELLO, GRAN SABANA planation for this discrepancy is that, f

the Pemodn, a sufficient fallow period

Monte Bello (n=24) one where the forest has recovered to
point where it can be cut again and p

Kavanayén (n=41)

mean (+- SD) mean (+- SD) duce an adequate crop, while for the <

pH 419 (+-2.31) 5.06 (+-0.78) entists it typic_ally ‘means when a secor

ECEC (cmol[+]/kg) 169  (+0.59) 11.91  (+-15.69) ﬁ%ggfﬁtoi'Té'?;é”pf}ggf;r%raeg‘t’ oped

Extractable cations (cmol[+] /kg) come establlshe')&js. other researchers (f

B ) example Azuaje, 1986) have found, qu

Eﬂa 8gg ((:_8'(())56)) ;ff (Er+_132f(?)) tioning the Pemon about the length of

Kg 0.16 (+-0.08) 0'34 (+-O.25) “appropriate” fallow period is problem

Al 1.36 (+_0'54) 0.51 (+-0.70) atic due to difficulties in translation c
- - - - h . The Pemé

P (ug/g) 2.98  (+-2.23) 23.23  (+-26.73) E,’S’Vter Wics)rdsty?)?cdaﬁ; ncd?pindé e("iten(]gEl

"Resin-extractable pends”). When pressed for a quantifial

response, Pemon will answer that a for
is ready to be cut again when the tre
ing difficult. Pemon also preferred to lo-months (Im Thurn, 1883). Three harvestare ‘como un hombfe(“like a man” or
cate their settlements in flat areas of sdrom a single conuco would then mean &s big as a man”), meaning the dia
vanna, near a year-round water sourc@eriod of active cultivation of 27 to 30eter, as opposed to the height, of an a
and with easy access to forests (Urbinanonths at the shortest, and 36 to 4fnhan. Except on very fertile tropical soil
1979). Once a good settlement locatiomonths at the longest. it requires much more than the 15 to 2
was found, nearby forest fragments would The length of fallow years (the fallow period currently pra
be wused intensively until adequateracticed by the Pemén varies between ficed by the Pemoén) in order for trees
amounts of preferred medium-high foresand 15 years in the southern part of thattain such diameters.
no longer remained. Gran Sabana (Azuaje, 1986), to 15 years During the slow proces
The period of active cul- in the central part near Tuaukén (Urbinapf forest re-establishment after cultiv
tivation (planting, weeding and harvest-1979), and 12 to 26.5 years in Kavanayétion, light-demanding herbaceous spec
ing) for an individual conuco varies fromin the northern part of the Gran Saban@veeds and grasses), stump sprouts («
2 to 3 years. Though a possible respong&lcoro and Vera, 1986). As Azuaje notespice) from trees that survived the initi
by a shifting cultivator to declining forestactual fallow periods are dependent oburn and fast-growing pioneer tree sj
resources is to extend the cultivationthe recuperative capacity of the foresties first establish. The vegetation mix
cycle, the length of cultivation in theand on land use pressure. His informantdowly transformed as tree species fo
Gran Sabana appears to have remaineeported that a fallow was ready to begoung and then old secondary fore
constant over more than 100 years. In thecultivated when there were no shrubs diNye and Greenland, 1960), assert
1880s in the Roraima region, Im Thurngrass and one could see clearly - themominance and excluding weedy herbs.
(1967, reprint of 1883 edition) observedwas little “tangled” vegetation in the site,the absence of other disturbances, sucl
that “a field is deserted after three oin which case it was described as beinfire, a regional forest flora gradually b

four crops have been taken from it; and apoco enmarafado(Azuaje, 1986). comes dominant again and soil nutrie
new clearing is then made and planted.” These actual fallow peri- levels approach pre-disturbance levels.
The length of time observed betweemds are significantly shorter than the 50 In stable systems @

planting and harvesting was nine to 1@o 100 years suggested as necessary shifting cultivation forest is not replace
by savanna during the fallow period. T
factors that exert a controlling influenc

TABLE I over forest succession after a disturbal

FOREST CHARACTERISTICS, GRAN SABANA such as cultivation include the availabili

of regenerating germplasm (e.g. sprout

Forest type Height DBH Basal Area  Number stumps, tree seed banks), of microhabi
m mean cm rfihectare of sites for plant establishment, and of nutrier

for plant growth (Uhl, 1987).
Site selection characte
istics and land use practices, as well

Southern Gran Sabana Forésts

High 19.5 21.5 46.1 10 pre-existing resource endowments (i.

Medium-high 17.1 19.7 29.3 8 forest characteristics and ecology; s
Low 12.€ 13t 9.5 6 fertility), all influence these factors.

Pemén prefer to culti

Kavanayén Forests vate in the same areas that were pre

Old Growth 15.41 2005 6438 3 ously cultivated by their family (paren

Secondary Growth 11.9 12.15 24.99 4 and grandparents). This produces an

. : : formal type of hereditary land righ

sources: ' Hernandez, 1994 within a communal property rights sy

" Kingsbury, 1999 tem.
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All land is held in com- TABLE 11l
mon by the community. Current use (ac- SURROUNDING VEGETATION OF CONUCOS IN THE KAVANAYEN VALLEY
tive conucos) confer exclusive land use 1985 TO 1995
rights for the family that cuts and culti-

vates the site. While it may be an indiy.; ; : - .
vidual husband-wife pair that expends th‘glgh forest 1 side 2 sides 3 sides all sides non

vast majority of labor in site preparationKavanayén C. 1985 12.1% 12.1% 9.1% 21.2% 45.4
and cultivation, use rights (to the prodKavanayén C. 1995 17.3% 28.8% 34.6% 7.7% 115
ucts of the conuco) also commonly ex-
tend to the couple’s parents, siblings antbw forest 1 side 2 sides 3 sides all sides non
their children (the primary couple’s .

; (avanayén C. 1985 18.2% 12.1% 9.1% 39.4% 21.2
nieces and nephews). When a couple dyt o novan ¢ 1995 23.1% 15.4% 7.7% 38%  50.0

cides to cut a new conuco, they usually
do so near conucos of other family mem= . , ,
bers and this fits in with the mixture OfKavanayen C. 1985 (n=33); Kavanayén C. 1995 (n=52); Kavanayén R. 1995 (n=46)
rights accorded to individual couples and

individual extended family groups. TABLE IV

These _ individualized PEMON POPULATION IN VENEZUELA

rights within the community property sys-

tem also extend through the fallow pe

riod, as the collection of older crops and 1950 4,054 (Colson, 1971)

wood for cooking fuel are also tied to the 1960 2,700 (Venezuelan National Census 1960 in Wilbert, 1971)
family that previously cultivated the site. 1970 4,000 (Thomas, 1973)

Once a site is fallowed, it reverts to the 7,000 (Monsonyi, 1972)

community and “theoretically anyone 1982 11,462 (Republica de Venezuela, 1985)

may cultivate it when it regenerates suffi- 1992 18,871 (Republica de Venezuela, 1993, Tomo 1)

ciently to sustain cultivation” (Thomas,
1982). The situation is more complex,
due to the preference of relatives for As a Capuchin mission pressures and different economic oppor
maintaining fields close to each other andnd educational centre, the growth of Kanities began to encourage communities
the practice of returning to recultivatevanayén is illustrative of the populationseveral hundreds” (Colson, 1985). T

one’s former fields. agglomeration that occurred around allargest Pemén community, Kavanayse

Capuchin centres. After the founding ohad an estimated average population
Contemporary agricultural practices: the Mission in Kavanayén in 1942, thel995 of approximately 925, densely cc
The role of cultural change Capuchins encouraged Pemoén in smatlentrated around the community cen

communities around Kavanayén to senthe Capuchin Mission). In the nation
Pemén traditionally had their children to the Mission's school. Reindigenous Census of 1992, the co
a very diffusely-distributed population ofligious Orders in Venezuela were offi-munity’s settlement pattern is describ
low local density and small settlementscially delegated the responsibility for theas “non-dispersed” (Republica de Vene:
In the 1970s, Thomas (1973) reported aformal education of indigenous people. Irela, 1993, Tomo II).
overall density of 1 person per 4.1km 1945 (three years after the founding of Village fissioning no
while an earlier source reported an avethe Mission) there were 48nternados longer occurs also due to the attraction
age of one person per 3.8knfBeard, (children resident in the school whoseservices (schools, clinics, etc.) in the
1953 in Means, 1995). parents did not live in Kavanayén). Inmarcated indigenous communities, and
Compared with other 1995, however, their number (in this caseestrictions on mobility imposed by tt
South American indigenous peoples, iall were girls) had fallen to 30 (Missionpresence of non-indigenous settleme
was noted that the Pemén “may be singiRecords, Sta. Teresita de Kavanayén). Agnd activities (hydro-electric projects, mi
lar in their degree of dispersion” (Tho-ter the establishment of the Missioning operations). Pressures against ville
mas, 1982). This can be seen as a hisehool, many parents permanently movefissioning exist at a bureaucratic level
toric adaptation to the non abundant ret0 Kavanayén from other areas. To avell. Only demarcated, recognized indi
sources. The degree of dispersion begdesser extent, the migration to Kavanayéenous communities are entitled to gove
to change during the late nineteenth ancontinues. ment services such as school supplies
early twentieth centuries when the spread In the early part of the teachers, building materials and vis
of the syncretic Hallelujah religion andXX century, Pemén communities werefrom medical personnel.
other religious movements brought peoplsubstantially smaller. In the late 1920s, While communities anc
together in central settlement location§ate visited one typical Pemén commusesidences are now permanent, the na
for religious ceremonies (Thomas, 1973)nity, the village of Tekwanno near Mountof shifting cultivation requires that field
Since the 1930s, the missionary activitieRoraima (see Figure 1), which consistedre non-permanent. However, given tl
of the Capuchins and the Seventh Dagf “about 6 houses inhabited by a fluctuthe forests around settlements are limit
Adventists have resulted in the “agglomating population, varying from twenty tothe result is that land use has necess:
eration of populations surrounding misforty” (Tate, 1930). The traditional Pe-become more intensive.
sion sites at Santa Elena, Kavanayémon response to increases in localized Following the increasing
Kamarata and Uonkén” (Thomas, 1973)population density was the establishmertend to sedentarism, increasing size
Similar agglomeration occurred aroundf new, smaller communities. The smalcommunities and increasing influence
Adventist communities in the southernand mobile nature of communities begafactors which favor cultivation of les
part of the Gran Sabana. to change in the 1960s when “nationatlistant sites, the distance from prime
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TABLE V a 45min walk from the community cer

KAVANAYEN POPULATION ter, this wage dependent site select

characteristic (distance from communi

1982 1985 1992 1995 center), as well as the overall preferer

to locate fields so that services in t

Kavanayén 37 475 651° 850-1000 community center are still accessible ot

daily basis, has significant implicatior
References: * Republica de Venezuela, 1985;Elcoro and Vera, 1986;> Republica de Venezuela, for the overall sustainability of the agr
1993, Tomo [; *pers. comm., V. Contasti, Padre Jesus, 1995 cultural system and the maintenance

the forest cover, or alternately, the loss

TABLE VI forest.

PER ANNUM POPULATION INCREASES, KAVANAYEN , .
Pemdn Demographics.

Overall and Kavanayén

1982 - 1992 1992 - 1995
Kavanayén 2.8% 6.63% As seen in Tables IV, \
and VI, population growth rates in Kav
" assuming constant linear growth for the periods in question nayén, like for the overall Pemén popul
" based on a 1995 population estimate of 850 tion in Estado Bolivar, are high.

While there are clearly

errors in some of the data that appear:
residences to fields has become shortertrue vegetation types— are not subject tdable IV (either the 1950 estimate w
in 1995, conucos were located an averagianges in the fallow period. Only datdoo high or the 1960 and lower 1970 e
of 112.4min walk away while fallows of from conucos in the valleys in front on themates were too low) the Pemon popu
5 years or more were an average adowntown area of Kavanayén, the aretion is growing rapidly, both as a resl
137.23min away, for a decrease ofnapped by Elcoro and Vera in 1985, is inef natural population increase and imn
49.6min round-trip (Kingsbury, 1999). cluded in Table IlI. gration from neighbouring areas.
The centre of the community (around the In 1985, more conucos
Capuchin Mission) has remained unwere cut in the middle of high forestVegetation and Land Use Changes
changed since Kavanayén was founde@1.2% of fields with high forest on all in Kavanayén, 1985 to 1995
and primary residences have always beeides compared to 7.7% in 1995). The

located in this general area. use of low forest has also declined dra- In 1985, Elcoro anc
There were only 30.5% matically. Vera (1986) mapped the vegetation &
of rastrojos one hour or less away from While the practice of land use in the two major areas of cul

the center of town while 34.6% ofcutting conucos adjacent to savanna igation in Kavanayén - the east-west &
conucos were located this close to towrstill rare, their proximity to savanna hasnhorth-south valleys below the cliff i
At two hours distance from town, theincreased. Even assuming that some dfont of the “downtown” area of the con
change in proximity of fields is eventhe savanna near rastrojos is secondamunity. Area 1 covers approximate
more marked - 43.3% of rastrojos wergyrassland that established in the fallov2496 hectares; Area 2 covers appro
more than two hours walk from primaryperiod, a smaller percentage of rastrojosiately 1833ha. Using a combination
residence, while only 34.5% of conucodiave nearby savanna than do curremixtensive aerial photography and grou
were located this far from the center ofonucos (41.7% of rastrojos agl00m surveys, these researchers distinguis
the community (Kingsbury, 1999). Whilefrom savanna compared to 62% ofimong a variety of vegetation types (
this at first appears counter-intuitive -conucos). The average distance to saluding several types of forests) and ve
there is more old growth forest furthervanna has also decreased — savanna wass land uses such as pastures, cont
from the center of the community - it re-an average of 531m from rastrojos andnd casitas. In 1995, the same areas \
flects a change in site selection preferenly 369m from conucos (Kingsbury,re-mapped in order to determine wt
ences over time. This change in field 101999). changes in forest cover and land use |
cation then reflects a change in prefer- In  Kavanayén, notable occurred in the 10-year period. Throu
ence for proximity to residence over typdifferences in site selection and agriculfeference to particular vegetation types
of forest (high or low) for cultivation. tural participation can also be observethe 1985 maps, the extent of some ¢
It is clear from the data between Pemdn who do and do not pat985 deforestation can also be det
in Table Ill that there have been changescipate in wage labor (either on a permamined.
in the surrounding vegetation types andent or seasonal basis), with waged
border characteristics of fields. Data drawmvorkers locating their conucos closer tdand use and vegetation type mapping
from from Elcoro and Vera’'s (1986) “Landthe community center where formal emimethods
Use and Vegetation Maps” which indicatecployment is located (Kingsbury, 1999).
the vegetation type around the conucoApproximately 10% of the adult popula- Elcoro and Vera (1986
surveyed in 1985, is listed as “Kavanayétion engages in full-time permanent owistinguished several vegetation types ¢
C. 1985" and compared to similar datseasonal wage labor with a smaller pefand uses including:
from the 1995 conuco surveys done in theentage involved in casual or part-time
same areas in this study, labeled “Kavanaconomic activities such as the sale of high forest (canopy heigl#30m)
yén C. 1995". Of the latter-most data sefioodstuffs and the repair and sewing of medium forest (canopy heigk25m)
only rastrojos with water or cliff bordersclothes (Kingsbury, 1999). - low forest (canopy height <25m)
were included. This smaller group was Given that no extensive - old secondary forest rastrojo
chosen as these types of borders —unlikeacts of old growth forests remain within (>15 years)
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the 1985 maps, new 1995 maps indic
ing changes in vegetation and land 1
were then produced. Areas of new s
ondary vegetation (plain savanna, tre
savanna and matorrales) were meast
using a grid overlay of squares of 1m
and counting the number of squares c
ered by each area; following the m
scale, measurements were then conve
to n? and then to ha. Areas of tree s
vanna indicated on the 1985 maps w
similarly measured.

Section 1 Section 2 Section 3

N

o
%  Conuco—11 total

Casita - 2 total

P27 savanna ‘Plain’ - 4 areas Eleoro and Vera's 198
N\ Savanna Arbolada - 9 areas al b
-:| Matorrales — 46 areas Scale 1:48,000 maps have been modified here to sh

the following, more general, vegetatic
:l Forest Modified from: Elcoro and Vera, 1986 types and Iagnd uses: g g

Figure 2. Kavanayén Land Use and Vegetation, Area 1, 1985. - primary forest (includes gallery fores

high, medium and low forests)
- secondary forest (includes old a
- young secondary forest rastrojo trees in this type of savanna (scattered young secondary forests)
(<15 years) living trees or dead, burnt stumps) is evi- matorrales (all types)
- high matorral (a vegetation mix ofdence that the savanna is a secondarysavanna (with no trees)
small trees, shrubs, ferns and grassegassland. The few trees indicate that tree savanna (sabana arbolada)
with an average height of 1 to 3m)  while some trees can establish in second- conucos (active conucos and forest

- low matorral (<1m in height) ary grasslands, or survive from the previ- for conucos)

- edaphic matorral ous forest, a vigorous secondary forest casitas.

- pastures with a closed canopy cannot establish,

- savanna particularly if the area is subject to fre- Comparisons  of  the

- tree savanna (burnt tree stumps in thguent combustion. 1985 maps (Figures 2 and 4) and 1€
middle of savanna grass, or areas dom- After consultation with maps (Figures 3 and 5) show the ext
inated by grass with the occasionabne of the authors (N. Vera, persof deforestation and degradation of ve
short tree) comm.), the 1985 maps were redrawn tetation that has occurred in the 10-y¢

- bosque talado (forest cut and clearedhow changes in vegetation cover angeriod. The 1995 maps show only n
for a conuco) land use. Dividing each of the originalareas of plain savanna, treed savanna

- cultivated areas (conucos) maps into three sections, from variousnatorrales; vegetation types that we

- casitas. points on the cliff top (1200 m.a.s.l.)easily identifiable. The distinction be

overlooking the valleys a few hundrediween the two types of savanna w
Area 1 (East-West orien- meters below, and using large areas ohade following the definitions used
tation) covers the valley directly in frontsavanna from the 1985 maps as initidElcoro and Vera (1986): “tree savanna”
of the “downtown”, stretching from in reference points, changes were sketchepassland with burnt tree stumps or s
front of the airport to the extreme wesn top of the original maps. A visualtrees and bushes in small or isola
(see Figure 2), to the end of the vallegomparison of the map size of the refergroups; “savanna” is pure grass and ot
(which ends in a clifff to the east. Inence points to the actual size of the aredrbaceous vegetation. All the areas ir
1985, there was a smaller percentage @fas used as a guide for calculating theated on these maps established in w
high forest in this area than in Area 2approximate size of areas of new vegetdiad previously been forest or a fore
This was interpreted as a consequence tbn. After these areas were drawn ontmatorral mix (see Appendix | for a con
the past intensity of use and the concen-
tration of conucos (Elcoro and Vera,

1986).
Section 2

Area 2 (North-South ori- Section 1 , Section 3

entation) covers the valley west of the
airport (see Figure 4). This is further
from the downtown of Kavanayén and in
1985 vegetation was in the following or-
der of descending proportion: high forest
late secondary forest, early secondary for
est, high matorrales, medium-high forest
low forest, low matorrales, savanna
(Elcoro and Vera, 1986). O Casita—44 total .
The 1985 maps can also X Conuco- 16 totl ;
be analyzed for data on pre-1985 defores PX) savanna Plain’ (post 1985) - 12 areas
tation. Vegetation identified in 1985 as EMatorrales(post1985)—Zareas
“Sabana Arbolada” and matorrales are 1 Forest Scale 1:48,000
definitive evidence of earlier forest dis-
placement. In the former, the presence dfigure 3. Kavanayén Land Use and Vegetation Changes, Area 1, 1995.

N

ﬂ to Kavanayén

2,

i
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Section 3 and 5) show significant increase in ple
savanna and a consequent reduction
forest (both primary and secondan

Section 1 ' Section 2

to Kavanayén =N

A O There are also numerous new areas
xX [ew]
Yo g QY tree savanna.
0O Qe In Section 1 (Southeast
o x x* savanna has extended into primary for

and has also extended into some 1
rastrojos where secondary forest was
tablishing. There has also been a sign
cant increase in matorrales in Sectior
from 1985 to 1995. In this Section the
are numerous areas of matorrales
secondary forest within the primary fore
fragments. There are also scattered d
trees within these fragments.

Savanna has replace
high and low matorrales in Section
There has also been a significant ext
sion of 1985 savannas. These are r
plete list of degraded vegetation types ibordered by matorrales and scrub veget@atches of savanna with burnt tree stur
Areas 1 and 2). The 1995 maps show thioon. In 1985 by contrast, the forest-saas well as other numerous areas of tri
extent of forest displacement by savanneanna border was distinct. In Section 3savanna in the middle of primary fore
and matorrales and the extent of degrad#éiere is evidence of fire incursion into(Section 2, East). These are perhaps
tion from a forest-matorral mix to primary forest fragments (i.e. dead treegojos where no forest re-establishme

O  Casita—0Ototal
% Conuco —22 total
WZZ) savanna ‘Plain' -2 areas
NN Savanna Arbolada - 4 areas
Scale 1:48,000
:l Matorrales — 38 areas
[ Forest Modified from: Elcoro and Vera, 1986

Figure 4. Kavanayén Land Use and Vegetation, Area 2, 1985.

matorral-savanna mix. within forest fragments). has occurred, the burnt tree stumps h
Conucos and casitas were In Area 1, savanna hasing been cut and burnt for the conuco.
indicated on the map in their approximatestablished in high and low forest as well In 1985 in Area 2, ther

location. Due to both topography and thas in forest-matorrale mosaics. There argere five large areas of savannir-
height of high forest, the view of a num-12 new areas of plain savanna coveringolada covering approximately 38ha (of
ber of casitas and conucos was likely oban area of approximately 60.9ha. In 6 ofotal map area of 1833ha). In 1995, thi
structed. As well, from the cliff top, dis- these areas, old and secondary forest wagre two new areas of plain savanna c
tant active conucos covered in maturelisplaced; in the 6 other areas, savanreing approximately 15.23ha in areas t
yuca and other crops can often be diffihas now established in what was formerljn 1985 were forested with primary ar
cult to distinguish from young secondarya forest-matorrale mix. Two areas of newsecondary forest; one area covers a 1
forest. In these cases, the vegetation waggetation are also associated with 1988onuco. Additionally there were 17 ne
recorded as secondary forest. The nuntonucos (see Appendix I). Two new areaareas of savannarbolada These 19 nev
bers of casitas and conucos indicated iof matorrales cover an additional area ofireas of both types of savanna cover
the 1995 maps is then likely lower thar?.7ha. area of approximately 83.8ha.
the true number. The number of conucos In Area 2 the vast ma
Though numbers are has increased four-fold from 11 to 44jority of new savannas of both type
then approximate due to the re-mappingonucos in Area 1. The number of casitagplain savanna and savannarboladg

methods used, particularly as a result dfas also increased, from two to 16. have established in what was previou
angles of observation, the data presented forest-only (as opposed to a fore
below, nonetheless, provides a picture ofrea 2: matorrale mix). In 10 of the new areas
a degree of the extent of land use and Comparisons of Area 2 savanna, primary forest has been c

land cover change in the areas of thim the same 10-year interval (Figures #laced; in 6 areas, savanna has disple
most intensive and longest-standing culti-
vation in Kavanayén.

Section 2 Section 3

Section 1

Changes in agricultural intensity and
forest loss

to Kavanayén = N

Area 1: S8

There has been a signifi- 0 0O R NN
cant increase in the amount of savanna i %
this valley. There is also evidence of fire Ox H 0 g% *x Dy
intrusions into high forest (i.e. dead tree: s 0 @" §‘ o ol=}
on the edges of forest fragments). Ol O Casita—11 total 0 *&@ @ = T
hillsides previously covered with high x  Conuco—53 total ’?i

forest, there are now large areas of lov Savanna ‘Plain’ (post 1985) - 2 areas i

forest, particularly in Section 3. In Sec- Savanna Arbolada (post 1985) ~ 17 areas 1

tion 2 there are large deforested tract [T Matorrales-9areas

(areas of grassland) on forested hillsides [ forest Scale 1:48,000
Many of the forest frag-

ments, particularly in Section 2, are now Figure 5. Kavanayén Land Use and Vegetation Changes, Area 2, 1995.
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a combination of primary and secondary TABLE VI

forest. In the 4 other new areas of sa- CHANGES IN LAND USE AND VEGETATION.
vanna, grassland has displaced a combi- KAVANAYEN 1985 TO 1995
nation of forest and matorrales (see Ap-
pendicl): Nine small areas of new Area 1 Area 2
matorrales cover an additional 15.51ha-|.—Otal map area (ha) 1,832.8 2,496
This vegetation has established in aredgagetation Type (ha) 1985 1995 1985 1995
that were previously forested.

The number of conucos Savanna Arbolada 128.31 0 38.07 68.59
has increased over two-fold, from 22 tdlain Savanna 18.12 60.9 237.51 15.23
53; the number of casitas has increasédatorrales 242.74 2.67 117.63 15.51

from zero to 11.

. Land Use Activiti
The total changes in and Use Activities

land use and vegetation are presented @onucos 11 44 22 53

Table VII. Casitas 2 16 0 11
Discussion and Interpretation Total Amount (ha) of Forest Displaced by Secondary Vegetatme and post-1995)
of Results 434.62 255.03

Comparison of the 1985 Notes:
and 1995 maps show that: In Elcoro and Vera's original maps, adjacent areas of different types of matorrales were se
1- Land use around Ka- identified; in the modifications of their maps appearing here (Figures 2 and 4), contiguous area

. . .types of matorrales have been identified as single areas following the modifications of veg
vanayén has become much more mtensn(éges discussed previously.

as the number and density of conuco$ _ ,

and casitas has increased substantiallxl;%ef'ned asI ;Ijre—hlgizasl%ana arboladgand r'rt;atlogales(,j post—19%|35 plain sda\?‘annda, savambzlada
herefore. there has been substantial fo “matorral. In the 1985 maps, omsighanaarboladaand matorrales were defined as secondary \
t ) : Etation. Plain savanna indicated in the 1985 maps may be primary grassland and therefore not
est loss and displacement by savanna aggkion of recent deforestation.

matorral vegetation.

Some of the reduction in
high forest is a result of the increase imood that savanna fires can penetrate tlentinues to be more intensive in the a
the number of cultivators and conucogorest fragment. covered by Area 2 - in 1995, there we
because, as mentioned, Pemon prefer to 3- Forest fragmentation 44 conucos in Area 1 as compared to
cut their conucos in high forest. In somédas increased. There are numerous areiasArea 2 (compared to 1985 numbers
cases high forest has been replaced byhere secondary forest appears to bkl and 22 conucos respectively). As hi
low forest. While this represents a potenwell-established within primary forestforest is not establishing in Area 1 a
tial reduction in species diversity as secfragments. In the absence of fire, thessecondary forest has been replaced by
ondary tropical forests often have feweareas are well-positioned to experiencganna and matorralesgconuqueros have
tree species than do primary (high) foreontinued forest succession as they hawentinued their more intensive use of mc
ests, it is not deforestation. Howevernearby seed sources of forest tree specidstant forests in Area 2.
there has also been high forest displacend edge microhabitats favourable to The density of conuco
ment by savanna which entails both theeedling establishment. In many other ahas also increased. When some of
costs of species loss as well as those ehs, by contrast (those areas identified ih995 conucos beconrastrojos (fallows),
loss of forest animal habitat and the assd-985 as fastrojo bosque secundaficor fire sources (clearing fires, cooking fire
ciated negative hydrological impacts. “secondary forest rastrojo”), the processommunication fires) will be closer t

Matorrales, like second- of forest re-establishment has been inteflammable young secondary vegetati
ary forests, may be successional vegetatisnpted and the successional forest has d€he potential for successful forest re-e
that, in five to ten years time may be regraded to savanna. In 1985, Area 1 wamblishment may then be reduced if fi
placed by young secondary forest. Newlominated by secondary forest (as opintrusion into therastrojos occurs.
savanna is also secondary vegetation, bpbsed to primary forest). Ten years later There has been signif
is not likely transitional vegetation as it ismuch of the secondary forest has beerant deforestation and vegetation deg
unlikely that there will be forest re-estab-displaced by savanna, likely due either tdation in Kavanayén. What forest do
lishment after grasses are well-establishedecultivation after an inappropriately shorremain is largely secondary (low) fore
particularly when fire events are frequent.fallow period or intentionally lit fires that as opposed to primary (high) forest.

2- There has been a de-inhibited continued succession in thes&985, much of the high forest was in e
crease in the amount of high forestsecondary forests. tensive (forest-only) fragments. In 19¢
Change in edge vegetation is another, al- 4- The process of forestmany of the remaining fragments we
beit minor, indication of forest loss. For-succession has been interrupted, or evergetation mosaics of savanna, matorre
est fragments have become smaller anttuncated, in many secondary forestand forest. The substantial loss of s
in many cases, previously distinct forestfidentified in the 1985 maps as ‘“ras-ondary forest indicates that, in ma
savanna boundaries have degraded aitjos”) and there has been substantial focases, forest succession has been pel
now have matorrales as intermediate vegst loss and displacement by savanna anéntly truncated. Whereas, in the pe
etation between the forest and savannaatorrales. The increase in the number d¢he loss of primary forest was compe
The replacement of this forest tree edgeonucos and casitas indicates agriculturalated for by the establishment of seco
vegetation with more combustible edgeéntensification and change in the manneary forest during the fallow period, fore
vegetation may have increased the likelief forest use in that period. Cultivationloss now is often permanent. The rc
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that secondary forests play (as a futurtown, a cultivator has no option but toimportantly in the Gran Sabana whe

agricultural resource, as animal habitatise younger secondary forests. The prefire is a significant factor in forest re-e

and stabilizing the hydrological regime)ence of extensive young secondary vegablishment, they also provide a type

has been permanently lost. etation around many of the conucos irfire break, protecting fallows from fir
5- There are no longer Kavanayén and the decrease in thimcursion.

any active pastures. amount of low forest from 1985 to 1995 Analysis of the signifi-

6- No forest has estab-are evidence that fallows have shortenedance of various site characteristics

lished in the 1985 savannas. Once sand that old secondary forests are not beates of forest re-establishment after c

vanna vegetation is dominant in an areang allowed to establish. tivation (slope, soil fertility, root ma

forest does not appear able to re-establish The so-called “corridor depth, distance to water and distance

on the infertile, non-diabase soils. This i®f regeneration” (a strip of uncut highsavanna), shows that the only fac

true both for tree savanna s@bana forest between fields) plays a major rolevhich is statistically significant is dis

arboladd) and the herbaceous savanna. in forest re-establishment after cultivatiortance to savanna (Kingsbury, 1999). T

(Uhl, 1990). This corridor not only pro- significant site characteristic can ma

vides a nearby source of seeds for foresiccurately be interpreted as the distal

tree species and edge microhabitats sutid sites of high combustibility and fre

The data presented con-able for tree seedling establishment, bujuent combustion. As well, nearby s

Conclusion

firm that there has recently been substan-
tial deforestation around Kavanayén. De-

forestation and replacement by savanna in
the Kavanayén valleys have occurred in
the area in which agricultural use has
been increasingly intensified since 1942
when the community was founded. Judg-
ing by the increase in the number of
conucos anctasitasin these valleys, ag-
ricultural use there has become even
more intensive in the period from 1985 to
1995. The deforestation in these valleys
is directly associated with intensive agri-
culture and indirectly with the increasing
use of fire that accompanies cultivation.
While there is a complex
relationship between environmental and
cultural changes, certain features of the
cultural and physical environments are
clearly more important in changing the
ecology of the region. Among the cultural
processes, clearly the most significant has
been the Pemoén transition from being “mi-
gratory shifting cultivators” (Dezzeo,
1994) to sedentary cultivators who con-
tinue to shift fields but no longer shift
residences and community locations and
the related trend towards larger settle-

Appendix |

VEGETATION TYPES DISPLACED BY SECONDARY SAVANNA AND MATORRALES,
KAVANAYEN VALLEYS, 1985 TO 1995

Figure 3,Area 1:

New Areas of Plain Savanna
1 -in former areas of young and old secondary forest
2 -former high forest and one active conuco
3 -former old secondary forest
4 -former old secondary forest and high primary forest
5 -former old secondary forest and high primary forest
6 -former old and young secondary forest and matorrales
7 -former high primary forest, gallery forest and young secondary forest
8 -former old and young secondary forest, matorrales and three active conucos
9 -former old secondary forest and matorrales
10 -former old secondary forest and matorrales
11 -former young secondary forest and matorrales
12 -former primary medium-high forest and matorrales

New Areas of matorrales

1 -formerly a mix of high matorrales and old and young secondary forest
2 -former young secondary forest and high matorrales

Figure 5,Area 2:

New Areas of Sabana Arbolada

ments. There has been a concomitant 1 -former high primary forest

change from site selection characteristics
that traditionally emphasized primarily
ecological factors instead to those that
now emphasize logistical factors.

When forest resources
are reduced, the responses of shifting cul-
tivators are limited primarily to abbrevia-
tion of the fallow period, locating fields
more closely together, or abandoning cul-
tivation. In the Gran Sabana, the second
option in particular can result in rela-
tively rapid environmental change and the
third is generally not feasible in terms of
meeting subsistence needs.

Abbreviated fallowing in
Kavanayén can be inferred from the com-
bination of deforestation and population

2 -former old and young secondary forest

3 -former low primary forest and matorrales

4 -former matorrales

5 -former medium-high primary forest and matorrales

6 -former medium-high primary forest, high primary forest, old and young
secondary forest (with an active conuco to the southeast edge)

7 -former high primary forest and old secondary forest

8 -former high primary forest

9 -former high primary forest

10 -former high primary forest

11 -former high primary forest

12 -former high primary forest

13 -former high primary forest

14 -former high primary forest

15 -former high primary forest and old secondary forest

16 -former high primary forest, young secondary forest and matorrales

17 -former low and medium primary forest

New Areas of Plain Savanna

increases and concentration. When there 1 -former old and young secondary forest, high primary forest and once

is pressure to stay close to town but there
is little or no old growth forest close to

active conuco
2 -former low primary forest forest
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vanna is also a source of easily wind-disef ways — interviews on indigenous envi-  Breakdown of Traditional Swidden Agricu

persed grass seeds. ronmental perception, forest surveys and F“'%Fszdig%% Gxaif“‘”al“NO'l 5: 65-78.
It is also important to time series analysis of remotely sense'da"t': e arfd the) Or%ri'rfg tgfrzgﬁﬁ}furpj o
note that once matorral or savanna vegmages. PJ, Dimbleby GW (EdsThe domesticatior

etation is well-established, the likelihood While the process of de- and exploitation of plants and animal
of forest re-establishment is low. On nonforestation in the Gran Sabana may be Gerald Duckworth & Co. London. pp. 3-16
diabase soils in particular, soil impoverunderstood (even appearing obvious tbiemandez L (1994) Bosques. Ecologia de la
ishment as a result of savanna displacseme, that is, that cultural and demo- Cgr']p'a”'c'e de la Gran Sabana (Guayar
- - . . . ezolana) .| Scientia GuaianaéNo. 4: 80-

ment of forest (Kingsbury, 1999) and firegraphic change are resulting in deforesta- g4
frequency in non-forest vegetation likelytion) the pattern of this change and th@n Thurn EF (1967)Among the Indians o
play a major role in precluding forest rewvariations in this pattern at the regional, Guiana; Being Sketches Chiefly Anthrop
establishment in these areas. inter- and intra-community levels is not l0gic from the Interior of British Guiana
Similar processes of en-so well understood and calls for further Efoz’ﬁé ]l?gggc:éli(t)igi. New York. Reproductic
vironmental and cultural change arestudy in order to prevent further deforesyingsbury ND (1999) Increasing Use of De
likely occurring elsewhere in the Grantation and its negative hydrologic and “creasing Resources: A Case Study of Per
Sabana in other Pemoén communities, anzlltural impacts. Amerindian Shifting Cultivation, Gran Sab:

indeed among other indigenous shifting cgr's}t/s”%;‘oerl]ft’:h-c'g-ngéﬁ:‘e”am”- York Uni

cultivators in South America who are also ACKNOWLEDGMENTS Kingsbury N, Kellman M (1997) Root Ma

experiencing a process of rapid accultura- Depths and Surface Soil Chemistry

tion and incorporation into non-indig- Logistical support for Southeastern Venezueld. Tropical Ecology

enous societies and the accompanyintpis study was provided by the Departa- 475-479.

land use changes. mento de Conservacién de Cuencas &feans DB (1995) Fire Ecology of the Guya
While the impacts of Electrificacién del Caroni” (EDELCA).  Regdion, Northeastern South America. fire

. - . in Wetlands: A Management Perspectif&o-
this combination of resource reductionThe author thanks Alexandre Barreto, ceedings of the Ta”gTimbers ,:i'?e Ecolo

and increases in resource use will varffduardo GOémez and Yoni Rivas at Conference No. 19. Tall Timbers Reseal
depend on the characteristics of the paEDELCA; Venancio Sucre, who provided  Station. Tallahassee, Florida. pp. 61-77.
ticular physical environment and the reexpert field assistance in KavanayénMiranda M with Blanco-Uribe A, Hernandez
gional fire ecology, in certain areas (e.g.Nelda Dezzeo and Judith Rosales, who ggghc(iﬁzg@oﬁgew:tﬁoﬁ"};ﬁésszvgfgpﬁg'gt'
Kavanayén) where soils are generally inassisted during the research period. Field- \enezuela’s Frontier ForestsWorld Re-
fertile, forests have a low resilience towork was undertaken with the financial sources Institute. Washington, D.C.
disturbance and slow rates of re-growthsupport of the International DevelopmentMonsonyi E (1972) Indian Groups in Venezue
the environmental impacts of intensifiedResearch Centre (Ottawa, Canada) and !'n The Situation of the Indian in Sou
shifting cultivation (and the concomitantfrom a National Science and Engineering O?%%C%g\g?gglcounc" of Churches. Gen
increases in cultivators, cultivated areaesearch Council of Canada grant to PrGgorales L, Gorzula S (1986) The Interrelatio
in combustion frequencies and more confessor Martin Kellman of York University of the Caroni River Basin Ecosystems &
bustible secondary vegetation) are botfiToronto, Canada). Hydroelectric Power Projectsinterciencia
visible and negative. 1L 272-277. _

While the social and mi- Nye PH, Greenland DJ (1960)he Soil Under

. . Shifting Cultivation Commonwealth Agricul-
cro-economic impacts of deforestation on REFERENCES tural Bureau. Bucks, England.
the Pemon have not been documented, it Republica de Venezuela (1988)enso Indigenz
is reasonable to conclude that these im- _. N de Venezuela, 1982 - Nomenclador de
acts will be (or in some Communitiegkzuaje A (1986) Caracterizacién de Conucos munidades y Colectividade®ficina Central
b - ; -2 en la Cuenca Alta del Rio Caroni de Estadistica e Informatica N° 180. C
are already) also negative, likely resulting  Electrificacion del Caroni. Division de racas.
in an increased consumption of and de- Cuencas e Hidrologia. Yurani, Gran Sabana}?epublica de Venezuela (1998enso Indigena
pendency on food imported into indig- ~ Venezuela. _ _ de Venezuela, 19920ficina Central de
enous communities, and dependency cﬁvtt-SCO[SClJnS? (1t971) %Oglp_aratlvle C?tUdIes %f Eue Estadistica e Informatica. Caracas. Tom
wage labor to acquire resources with 20¢@ structure ol tulana indians and the & I,
wh?ch to urchaseqfoodstuffs However Problems of Acculturation. In Salano FMTate GHH (1930) Notes on the Mount Rorair
; P ey ' (Ed) The Ongoing Evolution of Latin Ameri- Region.Geographical Rev. 2063-68.
infrastructural weaknesses in both the can PopulationsCharles C. Thomas. Spring- Thomas DJ (1973Pemon Demography, Kinshif

transportation and employment sectors field, Ill. pp. 61-126. and Trade Ph.D. dissertation. University

suggest that this subsequent cultural argltt-Colson A (1985) Routes of knowledge: an  Michigan.

economic change may be problematic. aspect of regional integration in the circum-Thomas DJ (1982)0rder without Government
This latter “data gap” Roraima area of the Guiana Highlands. Pemon Indian SocietyUniversity of lllinois

on the social and micro-economic im- Antropologia 63-64 103-149. Press. Chicago.
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