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One hundred years from now, ilie chiefly of the world's tropical rain-

second half of the 20th century will be forests, the areas we commonly think of
known as that brief period of time when as "jungles."
much of the earth's biological diversity The reason that tropical forest de-
was eradicated in the name of survival, struction is so severe is simple: they are

progress, and profits. Paleontologists the world's largest depository of plant

speak of the end of the dinosaur age as and animal species. Tropical forests ai e

a period of massive extinctions, yet dur- home to more than half of all the species

ing that period
—

despite the assistance on earth (NRC 1980:35; Ehrlich and
of asteroids and dust clouds—the planet Ehrlich 1981:159; OTA 1984; Myers
lost an average of only one species every 1984:50).

1,000 years (Simberloff 1982). Today, The ironic thing about this destruc-

human activities are eradicating plant tion is that we know very little about
and animal species at the rate of 1,000 what we are destroying. Five out of six

per year. By the end of the century, this tropical species have never been seen by
rate is expected to reach 10,000 species sciendsts. That amounts to at least two

per year, or more than one per hour and one-half million unknown species,

(Myers 1979a; Ehrlich and Ehrlich or about twice as many as taxonomists

1981; Wilson 1984:13). have described and named since Lin-

If this prediction sounds unbelieva- naeus began the process 230 years ago
ble, keep in mind that these figures are (Raven 1981:30). We're only now begin-
not the armchair ruminations of out- ning to realize the potential that rain-

raged conservationists. They are the ac- forest species hold for the well-being of

cepted estimates of some of the world's humankind. Forty years ago, for exam-
most eminent biological researchers. If pie, the yam of the Mexican barbasco

their predictions hold true, by the time vine (Dioscorea romposita) was known
we finally make peace with our planet, only as the source of a fish poison used

our activities may have destroyed one- by rainforest Indians to stun fish in riv-

quarter of all the species of animals and ers. Then, in the late 193()s, a chemistry

plants that live on earth today (Barney professor, Russell Marker, gathered the

1980, 1:3). plant in the rainforest of southeastern

Most of the species being eradicated Mexico and isolated a steroid called

are insects—chiefly beetles and but- diosgenin, which today is the active in-

terflies—and most of them are re- gredient in oral contraceptives. Around
stricted to small territories. But they are the world, 80 million women now take

joined by a variety of birds, mammals, oral contraceptives, and the barbasco

and reptiles, and by thousands of vine has become the basis for a prosper-

species of plants. The primary cause of ous industry in Mexico (Myers 1979b:5;

this massive eradication of species can Djerassi 1984:127).

be defined in one phrase
—loss of That's one minor example of the

habitat. In turn, that phrase can be nar- positive potential that hides in tropical

rowed down to one word, deforestation, rainforests, because rainforests are a liv-
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ing chemical factory that we've only

begun to examine (Schultes 179:264).

So, when we say that during the next 20

years, human activities will destroy hun-

dreds of thousands of species of plants

and animals in these forests, how many
new medicines, new food crops, natural

insecticides, and oil-producing trees are

we destroying? The answer is that we

don't know. All we do know is that trop-

ical rainforests and the species that live

in them are being effectively eradicated

in many of the world's tropical coun-

tries.

This is not to say that rainforests are

doomed to disappear. The forests in

some areas of the world are not yet in

danger. In Africa, the rainforests of

Zaire and Gabon should survive for

many decades. And in South America,

the rainforests of Guyana, Suriname,

French Guiana, and of much of the

western Brazilian Amazon should stand

for at least another 50 years (NRC 1980;

Raven 1981:30).

But things are not that bright

throughout the rest of Latin America.

In the eastern and central sections of

the Amazon Basin, bulldozing, burning,
and chemical defoliation wipe out huge
areas of forest every dry season (Barrett

1980; Goodland 1980; Fearnside 1982).

The situation in Mesoamerica—Mexico,

Central America, and Panama—is the

most alarming anywhere in Latin

America. More than two-thirds of the

region's original tropical broad-leaved

forest have been cleared and burned,

mostly during the past 40 years (Nations

and Komer 1983a:232). Mesoamerica's

tropical forest once stretched from Ver-

acruz, Mexico to the Darien of eastern

Panama. Today, only three large blocks

of rainforest remain: (1) around 40,000
km^ in the Guatemalan Peten and its ad-

jacent flanks—the rainforest of south-

ern Belize and the selva Lacandona of

Chiapas, Mexico; (2) approximately
46,000 km'^ along the Miskito Coast of

eastern Honduras and Nicaragua; and

(3) about 21,000 km^ in the Darien pro-
vince of southern Panama. At current

rates of clearing and burning in the re-

gion, the final third of Mesoamerica's

tropical rainforest will be eliminated

within 20 years, leaving only degraded
remnants in parks and forest reserves.

In sum, Mesoamerica is one of the most

threatened tropical forest regions in the

world.

These statistics lead us to ask some

simple questions: Why should we care?

What good are Mesoamerica's rain-

forests anyway? The answer is that the

consequences of rainforest destruction

are more severe than just the extinction

of beautiful birds, new drugs, and new
food plants. Rainforest clearing has re-

percussions on all sorts of human ac-

tivities.

On a local level, destroying rain-

forest can increase flooding, cause soil

erosion, and lead to the siltation of lakes

and rivers. Rainforests normally act like

a giant sponge; they absorb and recycle

the precipitation that falls on them. If

the forest is cleared, the torrential rains

of the tropics hit the soil, run down the

slope, and carry the soil with it. The re-

sult is increased flooding because there

is no vegetation to absorb the rain, and

massive soil erosion because the run-off

carries the soil with it (Gentry and

Lopez-Parodi 1980; Myers 1984:261).

Because the forest protects the soil from

rain and run-off, one hectare (2.471

acres) of standing rainforest will lose

only one kilogram of topsoil per year

due to erosion. But when cleared of

forest, that same hectare of land can

lose up to 34 tons of topsoil (Goodland
and Irwin 1975; Sanchez 1976; Tirado

and Lugo-Lopez 1984).

Downstream, this lost topsoil be-
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comes silt that can wipe out fish popula- Leopoldo, Frankeii, and Malsui 1984;
tions, damage crops, and produce a Myers 1984:280).

variety of economic and ecological con- Deforestation is also leading to the

sequences for people who live from loss of one of the most important re-

farming or fishing (Barrett 1980:215; sources in the tropics—the indigenous
Lovejoy 1973; Smith 1982; Goulding people who have made the forest their

1980; Bunker 1980:36-37). On a na- home for thousands of vcars. The loss

tional level, this same siltation can cut of these groups is tragic
—not just be-

the lifespan of hydroelectric projects in cause they are losing thcii traditions

half by filling in the lakes that provide and their lives—t)ut also because you
water used to generate electricity and ir- and I are losing the knowledge that

rigate agricultural land (Szekely 1976; these groups have developed and re-

Goodland 1979; Caufield 1982). Silta- fined about our planet's most complex
tion caused by deforestation of the ecosystem.
watershed that feeds the Panama Canal Without a doubt, tropical forest

is producing topsoil accumulations up peoples are the world's foremost tropi-
to 22 feet deep in Lake Alajuela, and cal ecologists. No team of scientific re-

dredging operations already close the searchers can match the knowledge of

canal for days at a time (Isaza and the rainforest that is controlled by an

Moran 1981; USDA-AID 1980:68). Amazon Indian or by a Lacandon Maya
Some researchers predict that by the Indian. Like the case of eradicated

time the Canal is fully transferred to species, we still don't know what we're

Panama in 1999, it may have become a losing when these people are pushed off

worthless ditch—with all sorts of conse- their land by mining operations or cattle

quences for Panama and for interna- ranching or when they die from diseases

tional trade (Wadsworth 1978:23). introduced by road construction and

Deforestation also changes micro- logging teams,

climatic conditions by causing more ex- We're only beginning to have some
treme fluctuations in surface tempera- indication of the information that rain-

ture, making cultivation areas hotter by forest peoples could share with us, if we

day and colder by night (U.S. Intera- had time to collect that information,

gency Task Force 1980: 19). And, more The list of what they've already given us

seriously, tropical forest destruction can is impressive. As an example: among
cause a decline in the amount of rain the tropical forest plants that indigen-

that falls. Studies in Panama and in the ous people have introduced us to are

Amazon show that over half of the rain cacao for chocolate, brazil nuts, sweet

that falls on a tropical forest is water de- potatoes, tobacco, avocados, vanilla, cof-

rived from the forest itself The leaves fee, manioc, mangos, jxtpava, peanuts,

of forest vegetation breathe out water cinnamon, bananas, and sugaicane

vapor that is equivalent to thousands of (Myers 1979a: 122; NRC 1980:44; Bar-

gallons of water per acre per day. When rett 1980:216; Schultcs 1979). Just (me

the forest is cleared, that recycling sys-
of these crops, manioc—which we know

tem is destroyed, and the amount of in the United States mainly in the form

rainfall can be cut in half as it already
of tapioca—is the dietary staple for 300

has been in some deforested areas of million people in Africa and South

Panama and Brazil (Salati, Marques, America (Cock 1979:186; Schultes

and Molion 1978; Barrett 1980:215; 1979:259).
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We've also learned to use other ma- ical forests bear such an incredible di-

terials from tropical forest peoples
—

versity of plant life, you may find 200

materials like rubber, gum arabic for different tree species on a one hectare

ink, pharmaceuticals, the glue for post- plot (Whitmore 1980:309; Myers

age stamps, latexes for chewing gum 1984:26). That means that you'll find

and golf balls, and, again, human con- only a few single individuals of any par-

traceptives. Rainforest tribes in South ticular tree in any particular area. So

America have already led researchers to loggers bulldoze roads through the

268 different plants that can be used to forest, then spread feeder roads out

control human fertility (Moreno Azor- from these major roads and send long
ero and Schvartzman 1975). As the drag lines to pull out the few trees per
world's rainforest peoples are wiped hectare that are commercially valuable,

out, this knowledge of the rainforest is You can predict that this process will

also eradicated. So, in addition to being destroy a certain amount of forest,

the brief period of history when much Rainforest trees are tied to one another

of the earth's biological diversity was at the crown through an interconnected

eradicated, the second half of the 20th mass of vines and vegetation. So, when

century will also be known as the period loggers pull down one mahogany tree,

when we witnessed the disappearance surrounding trees come down with it.

or dispersal of people who knew the Also, as that tree falls, it may wipe out

most about this biological diversity. trees that it lands on. In sum, felling a

All of this information begs the single commercially-valuable tree can

question: If rainforests are so impor- cause the destruction of an average of

tant, why are they being destroyed in 17 non-commercial trees (Ng 1982).

the first place? In Mesoamerica, the Considering this and the areas cleared

causes of tropical forest destruction can for roads, staging areas, and stacking
be narrowed down to three stages. areas, logging operations may end up

The first stage is road construction, destroying 30 percent of a forest where

The outside world literally bulldozes its only a few trees per hectare are ex-

way into Mesoamerican rainforests in tracted (Whitmore 1980:31 1; Ranjitsinh

the form of road construction. Rain- 1979:193).

forest roads are built for a variety of The problem with logging, though,
reasons. Oil exploration and military is not so much what the loggers take out

control are two increasingly important as what they leave behind—namely, the

reasons, but in most cases, rainforest roads that they've built to enter the area,

roads in Mesoamerica are built for log- Roads introduce the second stage of

ging. Logging teams build roads to pen- rainforest destruction in Mesoamerica:

etrate the rainforest and take out com- colonization. Landless farm families

mercially valuable timber. In Mexico from other regions of the country, or

and Central America, this means even from other countries, file down

mahogany and tropical cedar that ends these logging roads and create new

up on the international market for use jungle settlements, where they clear the

as office paneling, in boats, and as fine forest to raise subsistence crops like

furniture. corn, beans, and manioc, and cash crops
To get these trees, tropical loggers like coffee, cacao, and chiles.

carry out what they call "creaming" or This second stage of deforestation

"highgrading" the forest. Because trop- has a heavy impact on indigenous popu-
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lations that live in the forest. The new tain a family (World Bank 197S: 12. !<>).

immigrants sometimes show little re- In Nicaragua, until 1979, one jx-iceni

gard for the area's Indian inhabitants, of the population owned 50 percent of

They push them off their traditional the farmland; the Somoza family alone
land, introduce diseases, and disrupt controlled 23 jx-nent of the nation's ag-
communities. Colonists also do not ricultural hmd (Molina 19iS():;i4; Cul-
share the Indians' knowledge of the tural Smvival 1980:9). In El Salvador, 2

rainforest environment. As a result, percent of the population owns almost

they may end up destroying vast ex- all of the nation's fertile land and 57 of

pauses of forest in trying to make it total national territory. Most of that

yield a living. land is dedicated to coffee, cotton, cat-

Some scientists, and many politi- tie, and sugarcane (Arnson 1980:2;

cians, like to blame colonizing peasant LaFeber 1983: 10, 252). (iross inequality
farmers for the destruction of tropical of land ownership also characterizes

forests in Mesoamerica. But that's like Honduras, where five percent of the

blaming soldiers for causing wars. Peas- landholdings account for 60 percent of

ant farmers do much of the work in the nation's cultivated land (U.S. AID-

clearing and burning tropical forest, but Honduras 1982:37). Even in Costa Rica,

they're simply pawns in a bigger man's the country considered to have the most

game. To understand the role of peas- equitable economic structure in Central

ant colonists in tropical forest destruc- America, three percent of the popula-
tion, we have to ask why they are in the tion owns 54 percent of the farm land

rainforest in the first place. The answer (U.S. AID-Costa Rica 1982:6, 65).

to that question is that there's no land In sum, one-half of the rural

for them anywhere else. There are two families in Mesoamerica either own no

reasons behind this situation. land or own too little to support a family

The first reason is Mesoamerica's (Eckholm 1979:9; Lassen 1980). To

unequal land tenure system. Peasant support themselves, these families serve

families may be forced to colonize forest as day laborers harvesting coffee, pick-

lands in the lowlands because the farm ing cotton, or cutting sugarcane. Or, if

land that would support them is in the they're lucky, they eventually migrate to

hands of a fraction of the region's pop- the rainforest to claim their own plot of

Illation, frequently corporations or land.

families who use it to produce commer- They do this both legally and illeg-

cial crops for export. In Latin America ally. Governments sometimes promote
as a whole, a mere 7 percent of the pop- the colonization of rainforest areas be-

ulation controls more than 93 percent cause doing so temporarily defuses de-

of the arable land (Eckholm 1979: 1 1). mands for land reform in other areas of

In Central America itself, the per- the country (Eckholm 1979:29;

centages differ from country to country. Leonard 1985:102, 169). In a related

In Guatemala, 2 percent of the landow- move, governments may also promote
ners control 80 percent of the agricul- colonization to demonstrate sovereignty

tural land, mostly in form of banana over areas that are populated only by

plantations, coffee fincas, and cattle Indians. In South America, this has

ranches. Meanwhile, 83 percent of the happened in Brazil, Venezuela, and

rural population either owns no land or Colombia. In Mesoamerica, it has taken

lives on plots that are too small to main- place in Costa Rica and especially along
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the border of Mexico and Guatemala.

This is the oil-rich region of the

Chiapas-Guatemala border, and each

country accuses the other of trying to

steal its oil. In Guatemala, the combina-

tion of government-sponsored coloniza-

tion and the need to establish

sovereignty led to the resettlement pro-

gram of the Franja Transversal del

Norte. Across the border in Chiapas,
these same forces are leading to the col-

onization of the last remaining rain-

forest in Mexico, an area called the Mar-

ques de Comillas, where thousands of

peasant colonists are now being settled

to raise corn and cattle (Plan Chiapas

1983).

The second major factor that brings
colonists into the rainforest is popula-
tion growth. Overall, Mesoamerica's

population is growing as fast as Africa's.

The region has an average rate of in-

crease of 2.9 percent per year, giving it

a doubling time of 24 years (Leonard

1985; Latin American Times 1984:24).

Over the next 20 years, more than 90

percent of Mesoamerica's population

growth will take place in areas that are

covered by rainforest or were formerly
covered by rainforest (Teller 1981; Tel-

ler et al. 1979). It seems obvious, then,

that even a massive redistribution of

land in Mesoamerica will not be able to

provide future generations of farmers

with sufficient land as long as popula-
tion growth remains that high. We can

also assume that as long as there is rain-

forest land left to colonize, landless

families will continue to migrate into

those forests and clear it to support
their families. For the majority of

Mesoamericans, this is the only way
they'll ever be able to own their own
land.

No matter why it takes place, coloni-

zation in Mesoamerica consistently leads

to a third and final stage of tropical de-

forestation. This is the expansion of

commercial export crops into the rain-

forest, and this is basically the driving
force behind deforestation. During this

final stage, land that has been cleared

by colonists is absorbed by a second

wave of landowners who follow behind

the pioneer front, buying up small land-

holdings to combine them into large

plantations for the production of export

crops. In Mesoamerica, the most domin-

ant and most destructive of these export

crops is beef cattle (Parsons 1976:126;

DPN 1978,II:B-55; Nations and Komer
1983a, 1983b).

Cattlemen obtain the land of colonist

families in a variety of ways. Farm
families may willingly sell the land

they've cleared when weeds, insects, and

declining fertility overpower their

hand-labor farming methods. Because

they don't have money for fertilizers

and because no extension agents are on

the spot to teach them how to raise

crops on a sustained-yield basis, they sell

their land to the cattlemen and move on

to clear new forest. In some areas of

Mesoamerica, cattlemen themselves buy

tropical forest land and allow colonists

to settle on it. The colonists get the right
to clear the forest and plant crops in ex-

change for leaving the cleared land

planted in pasture two or three years
later (Merkel 1981; CIES 1979).

In other cases, colonization and cat-

tle production are combined. In the Da-

rien region of southern Panama, for

example, colonists settle on national

land, clear it, and burn it, and then sell

it for $80 a hectare to week-end cattle

ranchers from Panama City. These new
landowners aren't interested in produc-

ing cattle as much as they're interested

in holding onto the land as a hedge

against inflation (Chapin 1980; Hecka-

don 1981; Raven 1980; cf. Fearnside

1983:143).
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Colonizing families also get involved

in the rainforest cattle industry. Thev

sometimes find that they can obtain

bank loans to produce cattle, but not to

raise corn and beans. So, they clear the

land, raise calves, and sell these cakes

to ranchers who fatten them and sell

them on national or international mar-

kets. The way grain prices are struc-

tured, a family can make more money
raising two and a half calves per year
than they can raising food such as corn

and beans (Piice and Hall 1983:44-46).

No matter how the land is originally

cleared, the end result is the same. After

seven to ten years of mediocre beef

yields, erosion, weeds, and loss of fertil-

ity prompt the cattlemen to search for

new pasturelands (Fearnside 1979,

1980, 1983). They move farther into the

forest and clear more land, and repeat
the cycle until the forest is gcjne. This

has already happened in El Salvador,

and is happening fast in Chiapas, Hon-

duras, Cuatemala, Nicaragua, Costa

Rica, and Panama (Nations and Komer
1983a: 15).

The tragedy of the process of con-

verting rainforest to pasture is apparent
on several levels. First is the pathetic

yield that cattle ranching produces on

cleared rainforest land. The average

stocking rate on cleared Mesoamerican

rainforest lands is one head of cattle for

every 1.6 hectares of pasture. The aver-

age yield is approximately 10 kilograms
of beef per hectare [9 pounds of beef

per acre] (Duayhe 1979; Myers 1981;

Price and Hall 1983; Redclift 1981:233).

Just as a comparison, on the same

amount of land and without perma-

nently destroying the rainforest, a

Lacandon Maya farmer can produce six

tons of shelled corn per hectare, and

another several tons of root crops and

tree crops (Nations and Nigh 1980). Yet

cattle production is replacing the Lacan-

don Maya farming s\siem because it's

tied iiUo the national ccouoiun, ilu'

banking system, and land speculation.

Transforming forest into cattle pas-
ting also fails to aid the colonists who
live in rainforest cattle areas. In the fust

place, raising cattle recjuiies less labor

than most other production systems, so

few jobs are created (Tosi 1972:8;

Fearnside 1983:75; Price and Hall

1983). In southeastern Mexico, tropical
cattle ranching requires an average of

only one worker per 100 hectares of

pasture (Romanini 1978:4). "The Inter-

national Labor Office estimates that cat-

tle raising requires only six worker-days

per hectare, while rice needs 60, beans

37, potatoes 120, and coffee 130"

(CEPAL, 1980:175, cited in ICAS
1982: 10). But more important is the fact

that the beef pioduced on this land is

exported out of the area, either to the

middle class consumers in Mesoameri-

can cities or to other countries.

Two-thirds of Central America's

farm land is now devoted to livestock

production rather than to producing
food for the region's expanding popula-
tion (Parsons 1976:124). In Costa Rica

alone, 82 percent of the producti\e land

is now in pasture (ICAS 1982: 10). In the

selva Lacandona of C^hiapas, Mexico,

more than 80 percent of the land

cleared from rainforest is dedicated to

cattle pasture (Lobaio 1981:21). Despite

this huge investment of land in beef cat-

tle production, Mesoamerica's per

capita beef consumption is only 13.7

kilograms per year (Nations and Komer

1983a). By contrast, here in the United

States, we eat three times that much,

and our house cats eat more beef in a

year than most individuals in Mexico

and C^ental America.

Meanwhile, beef production con-

tinues, and rainforests continue to fall,

because beef pioduction is concentrated
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in the hands of a small percentage of

the population. This group is making
good profits, and they will continue pro-
duction as long as the market holds up,
even if it's at the expense of rural

families and tropical forests.

Mesoamerican cattlemen have sev-

eral incentives to expand their produc-
tion into the rainforests. In the first

place, they have a lucrative foreign mar-

ket for the beef they produce. Unfortu-

nately, because cattlemen are able to sell

their beef internationally at a good

price, the local price of beef frequently
rises beyond the reach of many Mexi-

cans and Central American families, so

that only the urban middle-class can af-

ford a steak dinner.

The lucrative foreign market means
income for the individuals who own
beef cattle lands, and it means income

for the Mesoamerican nations as a

whole. The fact that there is money to

be made attracts commercial bank loans

and international assistance (Sims

1961:10). The World Bank and the

Inter-American Development Bank
have provided loans to expand the cattle

industry in every Central American na-

tion except El Salvador (Shane 1980).

The Organization of American States,

the Pan American Health Organization,
the U.S. Agency for International De-

velopment, and the U.S. Department of

Agriculture provide technical assistance

to control cattle pests such as ticks, vam-

pire bats, screwworms, and hoof and

mouth disease (Rourk 1969; Nelson

1973). All of this financial and technical

assistance is geared to the fact that,

along with coffee, cotton, bananas, and

sugar, beef is now one of the major

TABLE 1. Central American beef production, consumption, and exports 1959-1984 [in thousand

metric tons, carcass weight (with bones)].

Date Production Consumption Total Exports Percent Exported

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982
1983

1984

124
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TABLE 2. Mexican beef production, toiisuinption, and exports 1960-1984 [in thousand iiuiiic ions,
carcass weight (with bones)].

Date

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

Production Consumption Total Exports IVrcent Exporird

354
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U.S. fast-food industry, which, in turn,

was put into motion by various other

changes in American society. The U.S.

now has 53,000 fast-food restaurants,

and we eat one-third of our meals out-

side the home. Within five years, we're

expected to be eating one-half of our

meals away from home. Many of these

meals are based on beef, and much of

that beef is of the lean, lower-grade type
which is raised on grass, not grains (Na-

tions and Komer 1983a: 18).

To meet the new demand for

cheaper cuts of beef during the 1960s,

the U.S. increased its beef imports from

Australia & New Zealand, Ireland,

Dominican Republic, and Haiti, and it

is important to point out that these

countries still supply 75 percent of our

beef imports. But U.S. beef importers
added Central America to its sources be-

cause of its proximity, and because the

area is free of hoof-and-mouth disease.

U.S. law prohibits beef imports from

countries infected with hoof-and-mouth

disease. The fact that South America is

infected with this disease has helped

keep the Amazon rainforest from being
turned into a cattle ranch for the United

States. We do import cooked and can-

ned beef from South America, but no

fresh or frozen beef. Instead, South

America exports beef to Western

Europe, which is also infected with

hoof-and-mouth disease (Simpson
1981:13; Simpson and Farris 1982).

The beef imported into the U.S.

from Central America arrives on refrig-
erated ships of the Coordinated Carib-

bean Transport or Pan American Ship-

ping Line, loaded in piggy-back, refrig-
erated trailers. It is unloaded in Miami,

Philadelphia, and New York, where it's

purchased by beef brokers and packing
plants. These middle men sell it to other

meat product manufacturers and to

fast-food restaurants. Most of it goes

into luncheon meats, frankfurters, chili,

beef stew, soups, sausages, t.v. dinners,

baby foods, and pet foods, but some of

it is mixed with fatter, U.S. produced
beef and ends up as ground meat on

supermarket shelves (Nations and

Komer 1983a).

Some of the fast-food restaurants

admit that they use imported beef:

Burger King, A & W Root Beer, Jack-in-

the-Box, Roy Rogers, for example.
Others, notably McDonald's and

Wendy's, apparently don't (Shane 1980;

Nations and Komer 1983a). But there

are problems in determining what's im-

ported beef and what isn't. Once it's

been inspected by U.S. Department of

Agriculture officials at the port of entry,

foreign beef is no longer required to be

labeled "imported." It simply becomes

another grade of U.S. domestic beef. So

some fast-food franchises can claim that

they use only domestic beef in their

products and be accurate, though not

truthful.

I want to stress that the problem of

rainforest destruction for beef produc-
tion does not revolve solely around the

U.S. fast-food industry. The U.S. mar-

ket for imported beef helped push the

Central American cattle industry into

rainforest areas, but the problem is now

larger than that. In fact, U.S. imports of

Mesoamerican beef are actually declin-

ing, mostly in reaction to increased con-

cerns about the health implications of a

diet rich in red meat (This Week

1982:239). But beef production is only

slightly down in Mesoamerica, and beef

consumption is higher than it has ever

been. Today, most of the beef produced
in Mesoamerica is consumed in

Mesoamerica.

It is important to point out again,

though, how unevenly that beef con-

sumption is spread around. The urban

middle-class in Panama City,
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Tegucigalpa, and San Jose, C^osta Rica

eats a great deal of beef now, including

Big Macs and Super-Ciigante hambur-

mesas, but the rural farm families who
make up over half of Central America's

population are not benefiting from this

industry. Instead, they are continuing to

scratch out a meager living in an in-

creasingly degraded environment, and

they are continuing to expand in

number.

Now, what would you predict, if you
looked at an area where the majority of

the farm land is in the hands of a weal-

thy elite and large corporations, where

export production is increasing, per

capita food production is declining,
where the ecosystem is being severely

degraded, and where the population is

doubling every 24 years? What you get
is Mesoamerica and the economic, nut-

ritional, and political battles that the re-

gion is involved in today.
So what can we do about it short of

sending in the troops and trying to

maintain the status quo? The answer is

not to ban beef imports from Mexico
and Central America and hope that the

rainforest grows back. That's not going
to happen. What we can do, though, is

expand research on intensifying pro-
duction on the land that's already been

cleared. Studies have already shown
that beef production in Latin America
could be increased 10 times without

clearing another tree (Parsons 1976).

Systems like rotational grazing systems,

improved breeding, and forage feeding
can produce higher yields of beef with-

out degrading the enviroimient and

without destroying the national incc^ne

that results from selling beef. But the

practice of clearing tropical forest to

raise beef for seven to ten years and
then abandoning the land to weeds and

erosion has got to be eliminated.

Just for starters, we can work toward

ending intci national suljsidies loi bed

production in lainforest areas. Despite
their claims to the contiary, the World
Bank and Intel -American Development
Bank are still paying tor forest clearing
to produce cattle (World Bank 198:^:25;

World Bank 1984:122; Leonard
1985:412 ff.). Lhere are posit i\e steps

happening on that front, though. Ln-

vironmental groups like the Natural Re-

sources Defen.se C>ouncil and the Na-
tional Wildlife Federation have banded

together to work toward coercing these

development banks into putting stricter

environmental re\'ievvs into their loan

precedures (Committee on Banking
1984).

An even more important step is to

take the money that is now sul)sidi/ing

beef production and use it instead to

intensify food production in Meso-

america. Our challenge is to improve
the li\es of rural families by allowing
them to increase agiicultural produc-
tion on land that's alieady cleared. If

we hope to preserve any of the region's

biological diversity, we ha\e to provide
these families with the technical and fi-

nancial support tiiey need to |)i()(liue

food and cash crops without lui\ing to

continually clear more forest.

Fortunately, some good piogress is

also being made toward these goals.

One of the most j)r()nHsing technicjues

is the tropical (hni(iinf)a being developed
in Mexico. I o create chinampas. the

farmer digs narrow trenches on at least

three sides of a small cultivation j)lot in

an area where water is available \ear

rotnid—eithei in a verv wet area or neat

a river or lake. He adds the excavated

soil to the plot to elevate and fertili/e ii,

then plants his crops in this iiukI-ikIi

area. He periodically dredges the mud
from the trenches to leneu ilie plot's

fertility, so that he tan prodirce food

crops, cash (
i'o|)s.

and tit-es \c'ar lound
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without the use of chemical fertilizers

or machinery. One plot 2,000 meters

square can feed a family of five year

round and give them an income to boot

(Coe 1964; Gomez-Pompa et al. 1982;

Gomez-Pompa 1978; Gomez-Pompa
and Venegas 1976; Gliessman et al.

1978).

That's one example of the kind of

system that will have to be taken from

the experimental stage to wide-scale use

if Mesoamerica's population is expected
to feed itself without destroying its nat-

ural ecosystems. Another good example
is agroforestry. This is a system in which

the farmer plants trees with his crops,

rather than clearing the trees in order

to plant crops. Some of the best research

on agroforestry is being conducted at

CATIE in Turrialba, Costa Rica, where

foods crops and fuelwood crops are

being grown in layers with lumber trees

and cash crops such as coffee (CATIE
1979). Incidentally, one of the prime
sources of new ideas in agroforestry sys-

tems is the traditional agriculture of in-

digenous populations. The Lacandon

Maya, for example, maintain a system
of traditional agroforestry that allows

them to produce crops on a single plot

of cleared rainforest for five to seven

years. Then, rather than abandoning
the plot, they plant it in tree crops and

continue to harvest it as it regrows in

natural forest species (Nations and Nigh
1980).

Because agroforestry combines crop

production with the advantages of a

standing forest, it is one of the main

hopes for the tropics. Agroforestry sys-

tems can also be combined with cattle

production, using forest grazing sys-

tems with nitrogen fixing trees such as

Leucaena (NAS 1977). By expanding in-

tensive agricultural systems like these,

and other systems such as aquaculture,
we can help rural communities produce

higher food yields, help improve their

living conditions, and simultaneously
work for the conservation of the tropical

forest environment. The author's mes-

sage here is simple: in order to conserve

Mesoamerica's tropical forest, we must

put most of our emphasis on other is-

sues—issues such as tropical agriculture,

international trade, and the financial

decisions of national governments and

multilateral development banks. The

key to tropical forest conservation actu-

ally lies outside the rainforest itself.

That's not to say, however, that

parks and other conservation units

should be neglected. The creation of

more and larger national parks must

continue concurrently with increased

emphasis on countering the trends that

threaten tropical forests. Costa Rica de-

serves recognition for setting the exam-

ple of how to create a successful system
of national parks and forest reserves.

Costa Ricans have incorporated 19 per-

cent of their national territory into pro-

tection units (U.S. AID-Costa Rica

1982:3; Gonzales 1979; Nature Conser-

vancy 1984). That's the equivalent of

our declaring the state of California a

national park.
One of the other positive signs is the

Biosphere Program of UNESCO. Bios-

phere reserves are designed to have an

unviolated core of natural vegetation
surrounded by concentric rings of land

with increasingly more intensive human
use (OTA 1984:165-166; Houseal, Mac-

Farland, Archibold and Chiari

1985:11). Indigenous peoples are en-

couraged to utilize the outer rings of the

reserve and to help protect the perma-
nent core in the center. The best exam-

ples in Mesoamerica are the Mapimi
and La Michilia Biosphere Reserves in

Mexico and the Rio Platano Biosphere
Reserve in eastern Honduras (Halffter

1980, 1981a, 1981b; Click and Betan-
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court 1983). Indigenous people who li\e

in the reserve have been included in its

planning and operation so that they
have a stake in its success. They serve as

the primary guards of the buffer zone

between the pristine forest in the core

and the destructive human activities

outside the reser\e. Reser\es based on

this model have also shown promise in

Panama and Costa Rica, and the Montes

Azules Biosphere Reserve in Chiapas,
Mexico will most likely follow this pat-

tern.

The crucial point here is that local

people must be included in the develop-
ment of these conservation units, and

those areas must contribute to the wel-

fare of surrounding populations, if we

expect them to survive. If people have

to farm inside national parks to stay

alive, you can bet that they'll do so.

Our challenge, then, is the difficult

task of combining conservation with the

sound development of surrounding
areas. In Panama, the Kuna Indians of

the Comarca de San Bias are providing
another good example of how this can

be done. On their own the Kunas de-

clared their tribal lands—more than

3,100 km- of rainforest—a natural

forest reserve to be protected as forest

forever. The Kunas are now getting
technical and financial support from in-

ternational organizations, but they are

the main force behind the program, be-

cause they know that this plan will pro-
duce jobs and income for the Kuna

community, while it simultaneously

helps preserve their cultural identity

and their rainforest environment (C'lia-

pin and Breslin 1984).

These solutions are only first steps.

There is still a long way to go. But by

supporting the right to exist of the re-

maining rainforests and rainforest

peoples, we can help assure the survival

of this vital ecosystem and the cultural

survival of the people who live within ii.

At the same time, we'll be protecting the

health of our planet.
Those of vou in this room can help

achieve these goals by learning about

ecological problems like tropical de-

forestation and bv supporting organiza-
tions that are dedicated to conser\ation

and sound development. Join oigani/a-
tions like the World Wildlife Fund, the

Sierra Club, the National Wildlife Fed-

eration, Friends of the Earth, Green-

peace, Audubon, Earth First!, The Con-
servation Foundation, the Nature Con-

servancy
—whichever group fits vour

particular bias. Support organizations
like Survival International, the An-

thropology Resource Center, and Cul-

tural Survival that are dedicated to indi-

genous human rights.

Finally, find out how your career fits

in. Those of you who are scientists, writ-

ers, photographers, social scientists,

geographers, anthropologists,

economists, whatever—you can use

your skills and your position to publicize
the plight of natural ecosystems like

tropical rainforests and the people who
live in them. Short of nuclear war, the

most crucial problems we'll face during
the rest of our lives are ecological pro-
blems like food production, population

growth, and ecosystem destruction.

These problems are incredibly complex,
but there are none that are more impor-
tant. My challenge to you is thai it is to

our advantage, both as individuals, and

as fellow members of the human

species, to understand these problems
and to work together toward soKiiig

them.
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