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Abstract: No reliable estimates exist for populations of Andean bears (Tremarctos ornatus). They occupy >260,000 km? in 5 Andean countries,
and if their densities are comparable to those of North American black bears (Ursus americanus), the total population may be >20,000. Unbroken
tracts of the Andes stretching more than 200 km and extending over 3000 m of elevation exist for this species in Perd and Bolivia, where
over/3 of the bear’s range occurs. Approximately 18.5% of the range is contained within 58 protected areas. Although the species probably is not
on the brink of extinction in the wild, serious threats exist. Hunting may now be as important a factor in bear population decline as habitat
destruction. Lack of land ownership and credit combined with increased road access has precipitated the spread of informal economic activities
(e.g., shifting agriculture, grazing, mining, narcotic production and trafficking, timber harvest, and hunting for animal parts) in bear strongholds.
Drug traffickers have infiltrated 16 parks occupied by bears; this number is triple what it was 15 years ago. International trade in bear gall
bladders has been confirmed in Ecuador. The future existence of wild Andean bears depends on linking conservation with benefits that have
meaning to local communities. The potential roles of government, communities, 4nd private organizations in managing natural resources for both

bears and human prosperity are discussed.
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Andean bears are part of a diverse South American land-
scape that struggles with the same problems shared by
developing countries throughout the world. The dispar-
ity of resource ownership between rich and poor, which
is larger than on other continents (LaFeber 1986), per-
petuates a situation where landless farmers have increas-
ing access to bear habitat that they develop to support
themselves. Resource policies can be imposed by central
authorities (top-down approach) or decided at the com-
munity level (bottom-up). We argue the need for both
approaches to address threats faced by Andean bears.

Most rural communities do not own land; thus, they
lack the authority and will to prevent the destruction of
forests. Agencies within Andean governments face simi-
lar problems. Ministries that oversee extractive land uses
and colonization are typically better funded than agen-
cies dedicated to preserving natural resources. The na-
tional parks these agencies established with the help of
private organizations are being invaded by industries and
colonists, and the agencies have little means to prevent it.
However, governments, communities, and private orga-
nizations are redefining their roles in ways that may pre-
vent the destruction of Andean watersheds.

We summarize the status and major threats to Andean
bear populations and their habitat and place these threats
in a broader social, economic, and political context. We
discuss what can and should be done by social institu-

tions and government agencies to preserve resources for
both people and Andean bears.

We gratefully thank 59 individuals who contributed
their knowledge to a draft Andean bear action plan which
this paper summarizes. We also thank D. Garshelis, M.
Munson-McGee, A. Grajal, C. Canizales, and an anony-
mous reviewer whose comments greatly improved an
earlier draft of this paper.

STATUS OF ANDEAN BEAR
POPULATIONS

Andean bears occupy about 260,000 km? of forested
habitat in Venezuela, Colombia, Ecuador, Perd, and Bo-
livia (Table 1). This estimate was obtained by drawing
boundaries on topographic maps around areas where field
expeditions confirmed the presence of bears (Peyton 1980,
Brown and Rumiz 1988, Suirez 1989). Roadless areas
that were not surveyed for bears were included in these
boundaries if they were adjacent to surveyed areas and
contained habitat types that bears occupied elsewhere on
the same Andean range. Boundaries of unsurveyed areas
were drawn from configurations of these habitat types
depicted on government vegetation maps. We estimated
the size of these areas by superimposing a grid on them
(1 cell = 100 km?) and then summing the parts of the grid
within their boundaries. If densities of Andean bears are
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Table 1. South American protected areas (categories |-V of
Int. Union Conserv. Nat. [1984]) that have Andean bears.
Contributors to a draft Andean Bear Action Plan estimated
the amount of habitat occupied by bears (bear area). Area
statistics are rounded off to the nearest 10 km?. Asterisks (*)
indicate World Heritage Sites.

Country (no. of parks) Year Park area Bear area
Conservation unit? established (km?) (km?)

Venezuela (13)

Sierra Nevada NP 1952 2,760 90
Yacambi NP 1962 150 60
Terepaima NP 1976 190 60
Perija NP 1978 2,950 80
Tamd NP 1978 1,390 250
Guaramacal NP 1988 210 <10
Dinira NP 1988 420 20
Batallén y La Negra NP 1989 950 180
Chorro El Indio NP 1989 110 <10
Sierra de La Culata NP 1989 2,000 100
El Guache NP 1992 200 20
Tapo Caparo NP 1993 2,700 100
Teta de Niquitao NM 1993 200 30
Parks subtotal 14,230 1,000
Unprotected forests 20,410
Total 21,410
Colombia (20)
Farallones de Cali NP 1968 1,500 380
Los Katios NP 1973 720 180
Los Nevados NP 1974 380 30
Las Orquideas NP 1974 320 80
El Cocuy NP 1977 3,060 770
Las Hermosas NP 1977 1,250 380
Nevado de Huila NP 1977 1,580 400
Munchique NP 1977 440 110
Paramillo NP 1977 4,600 1,150
Cordillera Los Picachos NP 1977 4,390 1,100
Pisba NP 1977 450 110
Puracé NP 1977 830 210
Sumapaz NP 1977 1,540 390
Tami NP 1977 480 120
Chingaza NP 1978 500 130
Macizo de Tatama NP 1987 520 130
Catatumbo Bari NP 1989 1,580 400
La Macarena NP 1989 6,290 1,580
Tinigua NP 1989 2,080 500
Guanenta-Alto Rio Fonce NS 1993 100 100
Parks subtotal 32,610 8,250
Unprotected forest 21,830
Total 30,080

Table 1. Continued

Country (no. of parks) Year Park area Bear area
Conservation unit? established (km?) (km?)
Ecuador (10)
Cotacachi-Cayapas ER 1968 2,040 300
Cayambe—Coca ER 1970 4,030 2,000
Sangay NP * 1975 5,180 2,000
Cajas NP 1979 290 30
Podocarpus NP 1982 1,460 1,100
El Angel ER 1992 300 150
Antisana ER 1993 1,200 600
Sumaco Napo-Galeras NP 1994 2,050 2,050
Llanganates NP 1996 2,200 ?
Illinizas ER 1996 1,500 ?
Parks subtotal 20,250 8,230
Forest Reserves (5) 3,920
Unprotected forest 16,660
Total 28,810
Peri (6)
Huascaran NP * 1975 3,400 150
Mani NP * 1980 15,330 2,300
Machu Picchu HS * 1981 330 90
Rio Abiseo NP * 1983 2,750 1,920
Yanachaga Chemillén NP 1986 1,220 1,000
Tabaconas—Namballe NS 1988 300 300
Parks subtotal 23,330 5,760
Unprotected forest 76,440
Total 82,200
Bolivia (9)
Isiboro—-Sécure NP, IT 1965 12,000 3,300
Ulla-Ulla NR 1972 2,400 300
Ambor6 NP, NAIM 1973 6,380 4,100
Pilén-Lajas NP, IT 1977 4,000 1,000
Carrasco NP 1988 6,230 3,000
Tariquia NRFF 1989 2,490 1,700
Eva-Eva BPA, IT 1990 1,350 1,350
Cotapata NP, NAIM 1993 400 400
Alto Madidi NP 1995 18,960 10,000
Parks subtotal 54,210 25,150
Forest reserves (4) 4,970
Unprotected forest 68,070
Total 98,190
Total Andes 144,630 260,690

a2 BPA = Basin Protected Area, ER = Ecological Reserve, HS =
Historical Sanctuary, IT = Indigenous Territory, NAIM = Natural
Area of Integrated Management, NM = National Monument, NP =
National Park, NR = National Reserve, NRA = National Recreation
Area, NRFF = National Reserve of Flora and Fauna, NS = National

Sanctuary.
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like those of North American black bears, most of which
are hunted (low = 7/100 km?, median = 25/100 km?,
Garshelis 1994), the total world population would be
18,000-65,000. Because these estimates are for adult
bears, we believe there are >20,000 total bears in the
Andes.

STATUS OF PROTECTED AREAS

Approximately 18.5% of the Andean bear’s range
(48,390 km?) is legally protected. Most of the protected
range is in Bolivia (52%), followed by Ecuador and Co-
lombia (17% each), Peri (12%), and Venezuela (2%).
These protected areas include 58 national parks, reserves,
or sanctuaries; all but 3 were established since 1968, and
12 were established in the 1990s (Table 1). Eight areas
consisting of either a single park or interconnected ones
have >1,900 km? of bear-occupied habitat (Fig. 1, areas
4-6 and 8-12). This was the median size of 41 parks that
were believed to support a stable or increasing popula-
tion of Andean bears in 1988 (Peyton 1988), and thus
represents a possible target size for population viability.
Four more areas could have >1,900 km? of bear-occu-
pied habitat if bears expand their range within them (Fig.
1, areas 1-3 and 7). Human activities (e.g., grazing, shift-
ing agriculture, and illegal mining) inhibit bears from
occupying habitat that could support them in these areas.

Venezuela, Colombia, Ecuador, and Bolivia have en-
larged and connected parks during the last 15 years to
protect bears and increase the biodiversity within the
parks. INPARQUES, the government agency that man-
ages Venezuela’s parks and natural resources, is encour-
aging range expansion by creating new parks that
connected most of its conservation units in the Cordillera
Merida (Fig. 1, area 1; see Yerena and Torres 1994,
Yerena 1998). The result has been the creation of a
complex of 5 national parks (e.g., Sierra Nevada,
Batallon y la Negra, Chorro el Indio, Potosi, and Tapo
Caparo) that includes 5,030 km? of potential habitat
for Andean bears.

In 1989 the Colombian government added Tinigua and
Los Picachos National Parks to the National Park Sierra
de la Macarena for a combined area of 12,710 km? (Fig.
1, area 4). In 1993 and 1994 the Ecuadorian government
added the Antisana Ecological Reserve and the Sumaco
Napo-Galeras National Park to the Cayambe—Coca Eco-
logical Reserve in northern Ecuador (combined area =
7,280 km?, Fig. 1, area 5). The World Heritage Site of
Sangay in central Ecuador was almost doubled in size in
1992 from 2,719 to 5,177 km? to protect the Paute River
drainage, an important watershed for urban residents in

the mid-Andean range (Fig. 1, area 6). These recent Ec-
uadorian park developments also protect woolly tapir
(Tapirus pinchaque), an endangered animal that lives in
approximately 20% of the Andean bear’s range (Downer
1996).

Approximately 10,000 km? of bear-occupied habitat in
northern Bolivia was legally protected when Alto Madidi
National Park (Fig. 1, area 10) was established in 1995.
The park connects the national parks of Ulla-Ulla and
Pilon-Lajas (Ribera 1996). Amboro National Park (es-
tablished in 1973) and its adjacent management area con-
tain over 4,000 km? of occupied bear habitat. When an
adjacent area was declared Carrasco National Park in
1988, 12,610 km? of Andean bear habitat had protected
status in central Bolivia (Eulert 1995; Fig. 1, area 12).

The creation of parks on country borders has been an
effective tool in defusing political conflict and promot-
ing cooperative resource management (McNeil 1990).
There are 3 Colombian parks that are paired with parks
across borders: El1 Tama and Tama (Venezuela),
Catatumbo Bari and Perija (Venezuela), and Los Katios
and Darién (Panama). Other corridors could be protected
that would link Ecuador’s parks with those of its neigh-
bors. The corridor envisioned for Ecuador and Perd would
join Podocarpus National Park to Tabaconas—Namballe
National Sanctuary in Pert and extend 200 km to the
northeast to include the Cordillera del Condor. Another
corridor could link the Awa Forest Reserve and El Angel
Ecological Reserve in Ecuador with the La Planada Na-
ture Reserve in Colombia. Measures such as these main-
tain large areas of cloud forest for Andean bears and give
the species a more hopeful future.

THREATS TO ANDEAN BEARS AND
THEIR HABITAT

Access to Bear Habitat and Land Reform

The dominant threat to Andean bear populations is a
growing population of landless peasants that have in-
creased road access to cloud forests (Sudrez and Garcia
1986). Currently, 10% of the human population in these
5 Andean nations live in the cloud forest and their num-
bers are increasing at an annual rate of 1.5% (Young
1992).

Roads enable migrant farmers to establish illegal settle-
ments in bear habitat and are the axes from which agri-
culture expands and fragments bear populations. The
primary axes of fragmentation are the roads in the inter-
Andean valleys. Human settlements and degraded land
here prevent bears from moving between the 3 Andean
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Fig. 1. Range of the Andean bear in South America’s protected (black shaded) and unprotected (gray shaded) parts of the
Andes, 1995. Numbers denote parks or reserves that contain >1,900 km? of habitat occupied by or available for Andean bears.
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ranges, especially in Colombia and Perd where the 3
ranges are most distinct. Andean bears have been dis-
placed by people in almost all valleys <1800 m elevation
with the exception of roadless areas on the eastern slope
of the Oriental Andes.

The second axes of fragmentation is along roads that
cross the Andes. Typically, these roads pass through
mountain saddles; scats and feeding sign suggest that bears
use these saddles to cross sides of a mountain range
(Peyton, unpubl. data). As human settlements proliferate
along these roads, bear populations become increasingly
isolated in a process that can occur rapidly. In the Yungas
region of Bolivia, Liberman (1991) found effects on large
mammals such as Andean bears that extended 2 km from
roads during the initial stages of road construction.

The conditions that forced farmers to move into bear
habitat were lack of land ownership and failure of land
reform measures to redistribute land to them (Peyton
1994). By the 1950s, 2-5% of the human population in
the Andean nations owned 60-80% of the arable land
(Eckstein 1983, Gradwohl and Greenberg 1988). This
inequitable land distribution and the increased peasant
population forced families to abandon fields that were
too small to support them. In Pert 23% of the population
(2 million people) were migrant in 1962. Most of these
farmers went to urban centers seeking education and en-
trance to the industrial class of society. These emigra-
tions combined with high urban birth rates (e.g., 4.5-5%
annually in the 1960s; LaFeber 1986) explain why 51—
91% (Bolivia—Venezuela) of the human population is now
urban in the 5 countries with bears (World Resour. Inst.
1992). South American countries have the most urban
populations of all developing parts of the world (Gonzalez
1991). This places tremendous pressure on governments
to provide employment and on bear habitat to provide
resources.

Peasants left overpopulated urban centers on their own
once access to more promising employment was provided.
Governments threatened with social unrest from unem-
ployed urban peasants built roads over the Andes to the
Amazon basin. Colonization programs were initiated at
the ministerial level to encourage migration over the
Andes for other reasons. Oligarchies could retain power
and not be forced to distribute their land. The state could
populate its remote regions to defend borders and to pro-
vide labor to produce food and export products (e.g., oil
and timber). The latter was considered collateral by the
developed countries for their bilateral aid that helped build
the roads. During 20 years of road building in Pert (1960—
80), hunters and farmers estimated that Perd’s bear popu-
lation declined by a third (Peyton 1981). The Bolivian

road system increased by 70% following the 1952 Agri-
cultural Revolution. In Colombia 73,000 km? have been
cleared in government-sponsored colonization programs,
an area equivalent to 28% of the Andean bear’s present
range.

Deforestation and Informal Agriculture

An estimate of the rate of deforestation in the entire
Andean mountain range does not exist, but it is severe.
In Ecuador the forests between the Andean ranges is al-
most gone, and only 4% remains on the western Andean
slope (Dodson and Gentry 1991). Henderson et al. (1991)
estimated that <10% of the Andean forest remains in
Colombia. Most deforestation of Andean bear habitat is
the result of slash and burn agriculture. Typically, a farmer
clears 1-3 ha of cloud forest, burns it in the dry season,
and plants corn, beans, and squash. When soil nutrients
are exhausted after 34 years, the farmer cuts a new field,
usually up-slope from the old one, and plants the old field
in rhizomatous grass for cattle. In this fashion the forest
edge recedes approximately 100 m every crop rotation.
Most of the cloud forest habitat for Andean bears below
1800 m elevation has been replaced by agriculture.

Cattle grazing also damages habitat for Andean bears.
Peasants use cattle as a hedge against lean times caused
by events such as crop failures; cattle can be traded for
other goods. One of the ways the aristocracy maintains
tight control of the peasant communities on their land is
by employing cattle rustlers to steal peasant livestock.
Practices such as these encourage peasants to thrust their
cattle deeper into bear habitat where they are harder to
find. Favored grazing sites are on grasslands above
the forest and in the mosaic of abandoned cornfields
at the lower forest edge. Cattle knock over trees and
trample soil. After a decade cattle can reduce an in-
tact cloud forest to bare pasture with deep eroded gul-
lies.

Unfortunately the best areas for crops and grazing
coincide with the best food-producing habitat for
Andean bears. These are the grasslands above cloud
forests (generally above 3,000 m, depending on lati-
tude) that provide bears with berries (Ericaceae spp-),
terrestrial bromeliads (Puya spp.), and frailejon
(Espeletia spp.), and the cloud forests below 2500 m
where Andean bears eat tree fruit, palm leaf petioles,
and epiphytic bromeliads (Tate 1931, Peyton 1980,
Goldstein 1988, Sudrez 1989). Andean bear popula-
tions are increasingly restricted to the area between
these agricultural bands; this area is characterized by
steep slopes (50°-70°) covered with bamboo
(Chusquea spp.), which Andean bears do not eat.
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Hunting

Illegal hunting appears to be more widespread than it
was 15 years ago, partly because increased fragmenta-
tion of bear habitat and its conversion to human habita-
tion has exposed more bears to hunters. Hunting is
considered to be the greatest problem for bears in Ven-
ezuela (Yerena 1998). Venezuela has the most urban
population of all South American nations (World Resour.
Inst. 1992) and has lost a greater percentage of its cloud
forests than any of the other 4 Andean nations with bears.

Farmers who for centuries revered the Andean bear
(Randall 1982) increasingly regard the animal as a pest
and threat to their livelihood. They enlist the help of
hunters (e.g, military, civil police, the aristocracy, and
foreign sport hunters) who find the bear easy to shoot in
the cornfields. Formerly, hunters had limited success in
finding Andean bears in the cloud forest, even with the
use of dogs to tree them (Peyton 1980). Now, bears are
attracted to cornfields at the forest edge. Farmers from
the eastern slope of the Oriental Andes in northern Ec-
uador, Pert, and southern Bolivia say that annually 1-3
bears are killed/valley in their cornfields (Peyton, unpubl.
data). Although all 5 Andean countries have laws that
prohibit hunting Andean bears, the laws are not enforced
due to lack of trained personnel and funds to operate an
enforcement program (Marconi and Donoso 1992,
Young 1992), reluctance of governments to place armed
forestry police in areas controlled by terrorists and drug
lords, suspicion that armed members of the forestry po-
lice might become terrorists (Pertd), and illegal hunting
done by those who are charged to prevent it.

Commercial Agriculture, Trade Barriers,
and Drugs

Commercial agriculture, world trade issues (e.g., sanc-
tions and price competition), and subsidies on domestic
food production now adversely affect an estimated 20%
of the Andean bear’s range, and their impacts are in-
creasing. The following example from Colombia illus-
trates how government policies designed to improve
agricultural output tend to fail and increase the illicit
economy.

In 1971 a consortium of international agricultural re-
search centers developed a new rice variety in Colom-
bia that could increase yield by as much as 40% (Hansen
1986). However, government policies did not provide
owners of small farms (1-5 ha) access to credit, tech-
nology, and equipment to take advantage of the new rice.
Colombia’s government favored the industrial agricul-
turalist by extending them low interest loans and train-
ing. In the late 1960s and early 1970s, 88% of the

financial credit in the agricultural sector went to the 0.7%
of farms that were >500 ha (Hansen 1986). The interest
rates on loans to small farms were higher. Additionally,
farmers with small land holdings could not obtain the
fertilizers and pesticides that the new rice variety re-
quired. Consequently many farmers with small plots of
land left their fields, which were acquired by ranchers
and farmers with large land holdings (Hansen 1986).
Migrants entered the cloud forest illegally. During 1955—
70, the number of rice farms diminished from 97,000 to
39,000. In the upland sector nearest the national parks
with the most bear habitat in Colombia (e.g., Chingaza,
Sumapdz, Tinigue, Los Picachos, and La Macarena), the
number of small (<5 ha) to medium-sized farms (5-50
ha) declined by 55% and 59% respectively during this
period (Scobie and Posada 1977). The consolidation of
rice holdings in the Meta region was representative of
the pattern of colonization seen throughout Central and
South America: pioneers arrived and cleared the land
that was absorbed into large ranches (latifundia), while
small farms (minifundia) proliferated on unstable high-
land soils.

Many displaced farmers now grow narcotics near or
within national parks with Andean bears. Coca
(Erythroxylum coca) and heroin poppy (Papaver
somniferum) production is 2-5 times more lucrative to
these farmers than subsistence crops (Lee 1989). Con-
sequently more land is being converted to agriculture
than would be converted for subsistence use. An esti-
mated 425-510 km? of forest is cleared each year in
Colombia for the production of heroin (Cavelier and Etter
1995). In 1987 an estimated 7,000 km? of coca fields
occupied the Chapare region of Cochabamba (Bolivia)
where there once were bears. The 2 oldest national parks
in Perti with bears, Cutervo and Tingo Maria (established
in 1961 and 19635, respectively) have been destroyed by
the expansion of coca production from the Huallaga
Valley where half the world’s supply of cocaine origi-
nates (Garcia 1991). Coca field eradication from the
Huallaga Valley has precipitated the spread of coca pro-
duction to bear habitat in the Protected Forest of Matias—
San Carlos and the Cordillera de Sira, (A. Brack-Egg,
Ecodesc, Oxapampa, Perd, pers. commun., 1994). Pres-
ently 16 parks, most of them in Colombia, have been
infiltrated by narcotic traffickers. This represents a three-
fold increase since 1970.

Finally, trade policies of foreign governments have in-
creased the presence of social unrest and drugs in areas
occupied by bears (Peyton 1994). After Colombian cof-
fee growers moved farmers off their land in the Santander
Provinces during the early 1900s, foreign nations imposed
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trade barriers and stiff tariffs that still prevent Colombia
from exporting processed coffee. The industrial coffee
growers who could not penetrate world markets changed
their production to drugs. They and their descendants
control the drug trade in places like Medellin and Cali.
The danger of the drug trade has prevented field research
and meetings about bear conservation from occurring in
most of the central and eastern Andean ranges of Colom-
bia. For the same reasons little is known about bears in
the Cordillera Perija (Venezuela—Colombia), several ar-
eas in Peru (e.g., the coastal Andes north of Chota, the
upper Apurimac River Valley in the Central Andes, and
the Province of La Convencién in the southern Oriental
Andes), and the northern half of the Andean bear range
in Bolivia.

Soil Erosion and Mining

The combined effects of land stripped for crops and
overgrazing on steep Andean slopes eroded soil. Most of
the top soil in cloud forests in the eastern Andes is lost
immediately after the forest is cleared (Liberman 1991).
The total effect of many such small clearings is enor-
mous. For example the sediment load of the Beni River
in Bolivia indicated a mechanical erosion of 3,000
tons/km?/year, or 27 times the rate of topsoil erosion
in the Amazon Basin (Goodland and Irwin 1975). The
Cauca watershed lost 4,000 tons of topsoil/km? during a
10-month period, mostly due to farming on 1-3-ha plots
on erosion-prone bear habitat (Hansen 1986). In 1983
the culmination of a decade of deforestation in the high-
lands above Amboro National Park resulted in floods that
destroyed 2/3 of the arable land that sustained the inhab-
itants of Santa Cruz, Bolivia (Clarke 1983).

Increased sediment loads in rivers from erosion has
encouraged miners to enter bear habitat in pursuit of gold
(Cifuentes et al. 1989). Miners penetrate farther into bear
strongholds than subsistence farmers. Their land clear-
ing threatens forests of many parks in the Andes includ-
ing Perija in Venezuela, most of the parks in the Central
Andes in Colombia, Podocarpus in Ecuador, Yanachaga—
Chemillén and Many in Pert, and all the parks with bears
in Bolivia.

Trade in Bear Parts and Legal Protection
Illegal trade in Andean bear gall bladders by Korean
businessmen was confirmed in Cayambe-Coca and
Cotacachi-Cayapas (Ecuador; M. Castillo, Fundacion
Natura, Quito, pers. commun., 1993). Domestic trade in
bear parts has a long history in the Andes (Baumann
1963), but evidence of demand from Asian markets is
recent. Farmers were offered $115/bear gall bladder,

which is many times the monthly wage. The spread of
the narcotic industry mentioned earlier and its associated
violence could provide an impenetrable protective cover
for full-scale trafficking in Andean bears and their parts.

Forestry laws in each of the 5 Andean nations prohibit
the hunting of Andean bears and trade of their parts.
During 1992-93, Peri enacted laws that allowed the gov-
ernment to collect a fee for the transfer of endangered
wildlife bred in captivity (Andean bears included) to other
captive breeding centers, creating a loophole in the pro-
hibition. Transfer of Andean bears under these provisions
cost $1,000 (D. Aguilar and M. Leo, Asociacién Peruana
para la Conservacion de la Naturaleza, Lima, Perd, pers.
commun., 1993). The laws do not provide for adequate
background checks on either the source of the wildlife
(captive bred or wild caught), the integrity of the
recipient’s claim as a captive breeder, or the fate of bears.
The laws thus provide a legal cover for the sale of bears
for parts. Similar laws of 1990 now compromise Andean
bears in Bolivia.

CONSERVATION POLICY

What should be done to maintain Andean bears in the
wild? We present a threefold message. First, design
projects that address the problems of lack of resource
ownership, unemployment, and lack of political empow-
erment. Second, ensure that projects are commensurate
with their location and the capacity of the people who
undertake them. Third, intend for those who are most
adversely affected by conservation action to benefit from
projects. Implementing projects is not so much about
achieving biological targets, but a social activity. With
that in mind, we will examine the role governments,
communities, and private non-government organizations
play and how to improve them.

Role of Government

Strengths and weaknesses.—The government’s respon-
sibility is to ensure that resource use at local levels does
not compromise the national interest. The main attrac-
tion of administering projects from the top-down is effi-
ciency. Directives can take place overnight and buy time
for bottom-up (locally initiated) measures to have an ef-
fect. Of the 5 countries with Andean bears, Venezuelan
land managers have been the most successful at employ-
ing a top-down approach to protecting watersheds and
Andean bears. With the use of state-of-the-art technol-
ogy (e.g., satellite imagery, geographic information sys-
tem mapping, and computer models that included
biological concepts of population viability),
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INPARQUES technicians were able to estimate how
much forest cover they had in Venezuela and how many
Andean bears each forest fragment contained (Yerena
and Torres 1994). They determined that forests were
vulnerable to fragmentation and too small to maintain
viable bear populations if surrounded by human settle-
ments. Their analyses prompted officials to triple
Venezuela’s national park system, now at 15% of the
national land area (Colombia has 17% and Ecuador has
>17% of its land area designated as parks). When the new
park of Tapo Caparo has its boundaries finalized and
Guaracamal National Park is connected to other parks in
the Cordillera Merida (e.g., Sierra Nevada, La Culata,
Guirigay and Paramos del Batallon y la Negra, and Chorro
El Indio) the joint park area will be approximately 10,230
km? (Yerena and Torres 1994).

Peri’s bears would benefit from Venezuela’s approach
by creating protected bridges between conservation units.
Although Perd has >30% of the total range of the Andean
bear in South America, only 7% of that range is included
within park boundaries. In contrast Bolivia has 3.6 times
as much of this bear range under protected status. Only
5% of the montane forest above 1,500 m on the eastern
slope of the Cordillera Oriental is included within the
boundaries of Peri’s 3 largest parks with bears (Young
1992), and these parks are separated from each other by
>250 km of unprotected forest. Six potential park can-
didates exist in Perd and Bolivia where 2/3 of the Andean
bear’s range is found. These corridors have roadless
cloud forest extending for >3,000 m of elevation; these
areas, stretching for >200 km along the Oriental Andes
(facing Brazil), have habitat and elevational conditions
that are likely adequate to sustain bears (Peyton 1988).

The main weakness of top-down policies is the inabil-
ity of governments to enforce them locally (Bodmer
1994). Top-down implementation is capital intensive
and relies on strong institutions. Although Venezuela is
currently undergoing a banking crisis, its financial abil-
ity to implement top-down approaches to conservation
is better than that of the other 4 Andean countries with
bears. A consolidation and decentralization of resource
management agencies occurred in Pert in the late 1980s
and is now occurring in Colombia (since December
1993), severely straining these countries’ abilities to
implement policies. For example, there is only 1 park
guard/5,700 km? of Andean bear habitat in Perti (Young
1992), and no vehicles for transportation. With few
guards, forestry laws that protect bears and their habitat
tend to be ignored. The situation is similar in Bolivia
where only 3 of 36 parks had guards in 1991 (Marconi
and Donoso 1992).

Solutions.—Lack of people and capital resources have
prompted Andean nations to initiate management-shar-
ing programs, which have benefited both wildlife and
indigenous people. Collectively, these programs involve
the decentralization of authority. One of these is
privatization, where governments relinquish the author-
ity to manage natural resources to private groups. This
approach has been developed to the greatest extent in
Colombia, but is increasingly popular throughout the
Andes. Power-sharing mechanisms exist in Colombia
to manage parks and unprotected forests. For example,
regional corporations and utility companies manage ap-
proximately 25,000 km? of bear habitat outside national
parks. They are well-funded and capable of protecting
habitat from development. Another example of decen-
tralization is the creation of park buffer zones that sup-
port indigenous groups. Extractive or biosphere reserves
that also preserve indigenous culture exist for many eth-
nic groups who share land with bears: Paez, Inga, Ingano,
Sibundoy, and Kamsa, in Colombia; the Awa and Cofane
on the border of Colombia and Ecuador, Quechua of
Ecuador to Bolivia, the Amuesha in Perd, and Aymara
in Bolivia. More of these kinds of programs will exist
in the future as the budgets of resource management
agencies get tighter.

A condition for vertical control of policies is their co-
ordination horizontally across ministries and departments.
Policy contradictions at the ministerial level harm com-
pliance with policies at lower levels. For example
Ecuador’s concession of 6,000 km? for petroleum ex-
ploration within days of declaring part of the same area
a national park (Sumaco Napo—-Galeras) reinforced dis-
trust of government policies in the region’s communi-
ties (Wray and Alvarado 1996).

Finally, to provide communities with incentives to
move toward sustainable resource use, governments
must ensure that local people achieve legal owner-
ship of land and have a principle role in decision-
making (Hill and Press 1994). Lack of enforcement
and the vague terms of ownership that characterize
much of the bear habitat in the Andes have left com-
munities with little authority to prevent its destruc-
tion (Brown and Wyckoff-Baird 1992). In some cases
governments encourage the destruction of forests.
Government recognition of land ownership in com-
munities adjacent to 2 Ecuadorean parks with bears
(Sumaco Napo—Galeras National Park and Cayambe—
Coca Ecological Reserve) was conditional on the in-
habitants converting 50-60% of the forest into cattle
pasture, an inefficient way to use land (Wray and
Alvarado 1996).
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Role of Communities

Strengths and weaknesses.—Communities provide 3
things most projects require: knowledge, labor, and ad-
ministrative capabilities beyond the capacity of outsid-
ers. Local people have more experience with bears and
their habitat than most project planners, particularly in
remote tropical areas where little is known about bears.
Planners are often ignorant of the ways communities make
decisions and allocate resources, yet such knowledge is
essential for project success. For example contributions
of labor in return for state taxes and tangible goods has
existed since pre-Colombian times in the Andes and is
known by a variety of names (mita, minga). Use of mitas
could greatly improve the implementation of projects that
require local labor. To capture local labor, planners should
base project tasks on current skill levels (Peyton 1994)
and not let dependence on outside specialists undercut
local administrative institutions (Lewis and Carter 1993).

Many communities do not have institutions that can
simultaneously provide local needs, control the behavior
of their own members, and interact with outside groups
(Brandon 1996). Where these exist, the central govern-
ment should empower them with the authority to stop,
and not just monitor, resource degradation (Poffenberger
1994). When possible, project managers should use ex-
isting institutions rather than creating new ones. Com-
munities that cooperate on irrigation projects, markets,
and shared cropfields generally have capable leadership
to undertake projects.

Solutions.—Successful projects at the community level
balance costs with benefits. Costs include foregoing in-
come generated by harvesting forest products and killing
bears, providing labor to projects instead of to more se-
cure means of livelihood, reduced agricultural output, and
crop depredation. Project planners should try to mini-
mize these costs. For example, if the project goal is to
increase a bear population, funds should be secured to
employ communal crop guards to scare bears out of corn-
fields.

Benefits must be realistic. People tend not to leave
bears and their habitat alone if the benefit does not com-
pensate their lost opportunities. Private conservation or-
ganizations in the Andes that promote environmental
education by itself, without including more meaningful
benefits, fail to compensate poor farmers. For example,
18 Andean bears were killed in the Capaz River drainage
(State of Mérida, Venezuela) despite education programs
during the same period (1988-96) that taught local resi-
dents about the need to protect Andean bears (Garcia,
1996). Local inhabitants generally do not think their fu-
ture livelihood will be compromised when bears are ex-

tirpated and the forest is replaced with pasture. They tend
to discount future returns on resources when they need to
harvest resources to feed themselves (Ostrum 1990), and
they rarely value biodiversity intrinsically. Instead, they
often experience biodiversity in a negative sense, such as
an increased variety of pests that attack their food crops.

A better way to create a cooperative incentive for im-
proving bear populations is to link the adoption of costs
to the provision of benefits that have the most meaning to
people. In descending order the benefits with the most
value to Andean farmers are land tenure, access to capi-
tal (credit and employment), political empowerment, tech-
nical assistance, and training opportunities. However,
these are interrelated. Without tenure local farmers can-
not borrow money because banks do not recognize un-
titled land as collateral for loans. Without loans farmers
can not invest in the means that make their agriculture
more permanent (e.g., irrigation, fertilizers, pesticides,
etc.). Without political empowerment, communities have
little incentive to invest in permanent agriculture because
the central government or other outsiders could take their
investment away. Land tenure, access to capital, and
political empowerment are not sufficient to secure bear
habitat, but are essential parts of a package of benefits
that can be linked to slowing down deforestation. The
existence of these benefits does not guarantee success,
but their absence is often why community-based conser-
vation efforts fail (Wells and Brandon 1992).

Finally, technical assistance and training are often re-
quired to enable local participants to use resources in a
sustainable way that minimally harms bears. The
Amuesha who live in and around Yanachaga Chemillén
National Park (Perti) were taught to harvest trees in bear
habitat using a strip clear-cut method. The method al-
lows the soil to retain nutrients, and forest regeneration
occurs rapidly from existing seed stocks (Hartshorn 1989).
Unsold timber is made into charcoal which is used to bake
pottery for sale. Other revenue generating activities that
can be less damaging to bear habitat than grazing and
shifting agriculture include tourism, alternative agricul-
ture (palm oil and fronds for festivals, orchids, and me-
dicinal plants), and education.

The Toroche-Proto project to provide irrigation water
to farms on the border of Podocarpus National Park in
southern Ecuador is an example of how technical assis-
tance and training could be combined to benefit Andean
bears inside the park. Food production in fields border-
ing the park declined, forcing inhabitants to cut new fields
out of the forest above. The continued existence of bears
in Podocarpus may depend on increasing crop yields on
existing land. A new irrigation canal built with technical
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assistance from the park’s border may double the yield
on surrounding farms (Knapp 1991). The link between
improved agricultural output and sustained forestry could
be improved by authorizing project leaders to create a
cooperatively owned fund from the sale of excess pro-
duction and using part of the fund to employ and train
local people as park guards. Similar funds and systems
for managing them have been successfully established in
Costa Rica (Donovan 1994) and Surinam (Thomsen and
Brautigam 1991), where a portion of the interest is in-
come to local farmers and the rest is reinvested to ensure
the sustainability of local resource use. Training in basic
skills, such as record keeping, will be required to enable
residents to manage this fund.

Some skills could be learned by participating in research
and monitoring projects of Andean bear populations. With
training, Andean peasants could learn to record data on
habitat use from bear sign, take measurements of habitat
variables such as food abundance, and gather informa-
tion on human use of bear habitat and local attitudes to-
wards bears. Project managers would need to develop
methods to ensure the accuracy of these data. As skill
levels increased, local residents could participate in more
sophisticated aspects of projects such as mapping bear
and human uses of landscapes. A product of such par-
ticipation could include a better understanding of the
community’s present and estimated future use of re-
sources. Armed with this information, communities
would become more able to respond to their resource
needs and to outsider demands. The incentive communi-
ties have to achieve this goal is to receive recognition
from the central government of their authority to regulate
local resource use.

Role of Nongovernmental Organizations

Strengths and weaknesses.—Nongovernment organi-
zations (NGOs) are catalysts and facilitators of projects.
Projects often originate from NGOs because they are not
inhibited from brainstorming solutions by rigid bureau-
cracies, and they often know more about the biological
and social systems than central authorities. Their knowl-
edge helps planners to use existing cultural traditions when
designing projects, and thus enables project goals to be
understood by community members.

NGO ability to mobilize human and capital resources
enables them to respond rapidly to a situation. For ex-
ample Arco Iris was able to stop miners from entering
Podocarpus National Park in 1994, a year after its found-
ing. The marketing and capital management skills NGOs
have enable them to analyze resource-use options for their
sustainability (May 1992).

NGOs can be perceived to be politically independent.
This enables them to monitor and evaluate projects and
serve as intermediaries between central and peripheral
authorities. NGO knowledge of rights and responsibili-
ties help governments and communities sort out land ten-
ure and other property issues.

NGOs are strongly influenced by their donors’ politi-
cal interests which may not be what wild bear popula-
tions need. For example in 1995 the World Society for
the Protection of Animals reintroduced 3 orphaned
Andean bears into the Maquipucuna Nature Reserve in
northern Ecuador. Although reintroductions may be use-
ful vehicles to call attention to species needs, this case
was guided by what was perceived to be good for the
individual bears, not the wild population. No studies were
made prior to the release on the reserve’s capability to
provide for the needs of wild or captive bears. There was
no clear justification to augment the local bear popula-
tion. NGOs need to support field research. In the ab-
sence of field knowledge, management is guided more
by human values than the needs of bears.

Lastly NGO’s such as the International Association for
Bear Research and Management have technical expertise
and knowledge to help South Americans focus their land
management on the needs of Andean bears. Lacking are
knowledge of distribution and degree of population frag-
mentation, population size, habitat requirements, and the
effect of humans on bears and their habitat. Most of the
technical ability to achieve this understanding is in North
America and Europe where there is a strong emphasis on
using scientific research to manage bear populations and
human behavior. In contrast, Andean NGOs emphasize
the social aspects of management (e.g., dialogue, achiev-
ing consensus, promoting self-determination, etc.) more
than their northern counterparts. They are wary about
allowing foreign experts to supplant the leadership and
institutions of the host country. This has inhibited a north—
south dialogue that would benefit both parties.

Solutions.—NGOs can help understaffed government
agencies achieve their objectives. For example,
Fundacion Natura and Ecociencia in Ecuador help the
government manage 3 parks with bears (e.g.,
Podocarpus, Cotacachi-Cayapas, and Cayambe-
Coca). The Wildlife Conservation Society helped the
Bolivian Forestry Department in 1996 to design tim-
ber harvest techniques that maintain long-term pro-
ductivity of tropical forests and wildlife populations
such as Andean bears. Andean governments should
not become so dependent on NGOs’ abilities to ex-
plore solutions and rapidly apply resources that they
abandon their decision-making functions to them. Gov-
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ernment agencies should continuously monitor NGO ac-
tions to ensure that these actions do not conflict with na-
tional policies.

Although NGOs are well suited to provide start-up capi-
tal and technical help to community-based projects, the
effect of these resources is slight if the local institutions
of authority are weak. If they are weak, a priority NGO
action should be to strengthen their ability to control the
behavior of community members, and to articulate the
community’s concerns to outside groups. Steps Andean
NGOs can take in this regard are to deal separately with
leadership and technical issues (Wray and Alvarado
1996). NGOs should be careful not to usurp local lead-
ership or foster dependency relations with their donations
(Murphree 1994). Foreign NGOs need to de-emphasize
regulation in favor of assistance to local NGOs, govern-
ments, and communities (Stearman 1996). By doing so
NGOs build stewardship for bears where it counts the
most and improve the skills of rural residents to adapt
and manage their own development (Wright 1994).

DISCUSSION

Future existence of wild bears in the Andes depends
on limiting human effects on bears and bear habitat. The
era of designating parks for bears in areas of low human
habitation is rapidly closing. In its place is a rising hu-
man population that threatens to consume the resources
both in and outside parks. Currently, Andean govern-
ments are struggling to accommodate their swelling la-
bor force, and increased capital investment is required to
create jobs in resource management as well as manufac-
turing sectors (Glade 1991). The consequence of unem-
ployment is the huge rise of the informal economy,
including drug trafficking and illegal mining in protected
bear areas (estimated at 39% of Perd’s gross domestic
product, De Soto 1989). This raises several questions.
What is the purpose of Andean bear conservation? How
much resources should we allocate to save them in light
of the needs of Andean people?

While the conservation community is searching for
answers to these issues, we point out that wild bear con-
servation in South America can help slow environmental
degradation, perhaps enough to enable effective solutions
to evolve. While debate continues about whether prob-
lems of bears and sustained human use of their habitat
can best be solved by a centralized authority or at the
community level (Wells and Brandon 1992), some roles
and procedural strategies are becoming clearer.

The existence of a home for wild Andean bears will
depend on coordination of action, particularly at the gov-

ernment level. Governments must accept the responsi-
bility of what happens to resources and not release that
responsibility to lower organizational levels of society or
to outsiders. The question is: how best can governments
preserve watersheds that Andean civilizations depend on,
and simultaneously conserve bears?

The short-term answer may include tough top-down
measures where governments retain ownership and con-
trol. Part of Venezuela’s policy to ensure the integrity of
national parks in the Cordillera Merida against agricul-
tural expansion was to relocate communities. However,
the risks of not sharing ownership and management of
natural resources with rural inhabitants include losing
control over their use and having to secure them militar-
ily. Resource managers in Venezuela and elsewhere
know that people with the least access to resources often
ignore authorities and take matters into their own hands.
In the 1940s investors of Venezuela’s oil wealth acquired
large coffee plantations and cattle ranches around Lake
Maracaibo. They pushed farmers with small land hold-
ings off their land. The displaced farmers moved up the
slopes of the Vertiente del Llano into Andean bear habi-
tat, destroying 2/3 of the original cloud forest in the 1950s
(Veillon 1977), a loss (12,890 km?) equal to 60% of the
remaining Andean bear distribution in Venezuela. They
became violent and engaged in guerrilla activities and
drug trafficking. The drug trafficking and illegal immi-
gration that came from the Colombian side of the border
added to the government’s difficulties to manage re-
sources in the Perija region. By the mid 1980s,
INPARQUES called on Venezuela’s military to control
natural resource use in Perija National Park (TUCN 1986,
Fuerzas Armadas de Cooperacion 1987, Yerena 1998).
Similar social conditions precipitated the Colombian gov-
ernment to use its military in 1994 to defend the dam in
Chingaza National Park when terrorists threatened to blow
it up. Chingaza’s watershed supplies water and electric-
ity to approximately 6 million residents of Santafé de
Bogota, the capital city. These examples emphasize that
resource issues become national security issues unless
policies enable a more equitable distribution of income
and opportunity to those on the bottom rung of the socio-
economic ladder. In the Andes these measures are revi-
sion of policies that limit land, credit, technology, markets,
education, and skills to poor people; the empowerment
of local institutions to play a major role in implementing
these changes. These are the long-term social solutions
to maintain bears.

There is no guarantee that local participation will save
wild bears; however, it is essential given the apparent
trends in the status of Andean bear habitat (Brown and



98 Ursus 10:1998

Wyckoff-Baird 1992). The insecurity poor people feel
about obtaining basic needs (e.g., food, clean water, shel-
ter, clothing, health services, etc.) make it difficult for
them to make bear conservation a priority. We believe
the best approach is to take care of human needs where
the most bears live and explore ways to link develop-
ment with bear conservation. The degree to which the
benefits of conservation are captured by those who expe-
rience most of the costs will determine how strong a link
can be made. Communities with strong institutions that
are in and around the largest protected areas (Fig. 1) should
be given priority for projects (see Glick and Wright 1992
for criteria for choosing sites and planning benefits).

There is also no guarantee that donors who supported
NGO efforts to keep people out of biodiverse areas will
now support some rural development. Foreign NGOs
(e.g., World Wildlife Fund, The Nature Conservancy,
Wildlife Conservation Society, Conservation Interna-
tional) and national NGOs (e.g., Fondo Andino para la
Conservacion de los Animales Salvajes and Fundacondor
in Venezuela, Fundacién para la Educacién Superior and
Fundacién Natura in Colombia, Ecociencia and Fundacién
Natura in Ecuador, Pro Naturaleza in Perd, and Fundacién
Amigos de Naturaleza and the Bolivian Conservation Data
Center in Bolivia) increasingly promote the concept that
more biodiversity will remain if they encourage some local
development. To appeal to donors, NGOs use Andean
bears to symbolize biodiversity. An estimated 76% of
South America’s mammalian species occur in the 3.2%
of the continent’s area on the eastern slope of the Orien-
tal Andes (Mares 1992), where most of the Andean bear’s
range exists. The northern Andes have a greater floral
diversity (30,000-40,000 spp.) than what is estimated for
the Amazon Basin, and far greater than that of Europe
and North America (Gentry 1982, 1991; Henderson et al.
1991). The cloud forest above 1,500 m in Perd where
bears live contains an estimated 15% of vertebrates and
vascular plants and 32% of Peri’s endemic species in only
5% of its landmass. On a unit area basis, that level of
endemism is 5.75 times greater than it is in Perd’s Ama-
zonian forests (Leo 1993).

The next decade will be characterized by the building
of more efficient and cooperative institutions to address
the problems mentioned in this paper. Currently these
issues are being discussed in regional meetings through-
out the Andean range. To the extent that these dialogues
result in capable partnerships to implement action, the
Andean bear faces a brighter future.
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