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Abstract 

Information on depletion of tropical moist forests 
throughout the world is reviewed, including its causes, 
course and consequences in Latin America, Africa and 
Southeast Asia. Primary, or undisturbed, forest under 
goes varying degrees of perturbation depending on ex­
ploitation practices. Timber exploitation has been par­
ticularly important in Southeast Asia. Slash-and-burn 
agriculture often follows due to improved access. 
Shifting cultivation is especially important in Africa, 
where high population pressure makes the access roads 
opened for logging an even stronger catalyst to entran­
ce of slash-and-burn farmers. Cattle raising is a major 
cause in Latin America, often influenced by foreign 
market pressures and government policies. 

INTRODUCTION 

Trop i ca l m o i s t f o r e s t s ( T M F s ) are under ­
go ing p r o g r e s s i v e d e p l e t i o n , it p r e s e n t ra tes 
of e x p l o i t a t i o n p e r s i s t — and t h e y a re l i ke l y 
t o a c c e l e r a t e — t h e end o f xhe c e n t u r y m a y 
f i nd tha t e x t e n s i v e s e c t o r s o f t h e f o r e s t s have 
been g r o s s l y d i s r u p t e d if n o t d e s t r o y e d ou t ­
r i g h t . The r e m a i n i n g s e g m e n t s m a y n o t sur­
v i v e , e x c e p t in s e v e r e l y d e g r a d e d s t a t e , b e y o n d 
a n o t h e r t w o o r t h r e e d e c a d e s . Th is m e a n s 
t h a t t h e b i o m e w i t h t h e r i c h e s t b i o t i c en­
d o w m e n t on ea r th is b e i n g i m p o v e r i s h e d f a s t e r 
t han any o t h e r b i o m e (Mye>-s, 1979a and b, 
and 1980a and b; Pe rsson , 1974, 1975 and 1977; 
S o m m e r , 1976; S y n n o t t , 1977; U n e s c o , 1978; 
W h i t m o r e , 1 9 7 5 ) . 

Th is is n o t t o say , h o w e v e r , t h a t " d e p l e t i o n " , 
" d i s r u p t i o n " , " d e g r a d a t i o n " and " i m p o v e r ­
i s h m e n t " are n e c e s s a r i l y t h e s a m e as " f i n a l 
e l i m i n a t i o n " . In a n o t h e r 50 y e a r s ' t i m e , m a n y 
of t h e areas t h a t are p r e s e n t l y u n d e r p r i m a r y 
f o r e s t w i l l s t i l l f e a t u r e f o r e s t o f s o m e k ind — 
o f t e n s e c o n d a r y f o r e s t o f va r i ous s t a g e s o f 
s e r a ! s u c c e s s i o n , s o m e t i m e s b r u s h and s c r u b 
g r o w t h o c c a s i o n a l l y even a n e w f o r m o f s t a b l e 

c l i m a x f o r e s t ( s u c h as b a m b o o f o r e s t ) in those 
areas w h e r e edaph i c and c l i m a t i c f a c t o r s have 
been s u f f i c i e n t l y a l t e r e d t o f o s t e r a d i f f e r e n t 
k i n d o f f o r e s t . Thus i t can be v a l i d t o asse r t , 
as dc c e r t a i n o b s e r v e r s (e.g. Lan ly & C l e m e n t , 
1979 ) , t h a t t h e t o t a l a m o u n t o f T M F s o f a l l 
s o r t s may n o t d e c l i n e nea r l y o s f a s t as has 
been p r o p o s e d f o r p r i m a i y f o r e s t s . For 
p u r p o s e s o f t h i s paper , h o w e v e r , t h e au thor 
f o c u s e s on t h o s e f o r e s t f o r m a t i o n s t h a t are 
o f t e n c o n s i d e r e d o f m o s t i n t e r e s t t o t h e 
s c i e n t i s t by v i r t u e o f t h e i r i n t r i n s i c b io log i ca l 
va l ue , v i z . p r i m a r y f o r e s t s . These are the 
f o r e s t s t h a t have r e m a i n e d m o r e o r l ess und is ­
t u r b e d fo r a p p r e c i a b l e p e r i o d s — a t leas t , 
" u n d i s t u r b e d " as c o m p a r e d w i t h t h e d i s r u p t e d 
s ta te i m p o s e d by m o d e r n m a n in t h e r ecen t 
p a s t . 

I t is in t h e s e p r i m a r y f o r e s t s t h a t are t o 
be f o u n d t h e c o m p l e x e c o s y s t e m s and d i ­
v e r s i f i e d r e l a t i o n s h i p s o f u n s u r p a s s e d i n t e r e s t . 
For p u r p o s e s o f bas i c r e s e a r c h , t h e s e p r i m a r y 
f o r e s t s appear t o be m o r e r e w a r d i n g t h a n a n / 
o t h e r f o r e s t s . Even m a r g i n a l m o d i f i c a t i o n , 
s u c h as r e s u l t s f r o m l i g h t l o g g i n g , r e d u c e s 
t h e i r va l ue as " l i v i n g l a b o r a t o r i e s " . So t h i s 
paper c o n s i d e r s t h a t any f o r e s t t r a c t t h a t has 
been d i s t u r b e d by m o d e r n m a n can no longer 
be r ega rded as p r i m a r y f o r e s t ; and i t is w i t h i n 
t h e s e t e r m s o f r e f e r e n c e t h a t t h e paper as­
s e s s e s the e x t e n t o f f o r e s t d e p l e t i o n in each 
of t h e t h r e e m a i n r e g i o n s o f t h e T M F b i o m e . 

Th is is n o t t o say — and the p o i n t is 
s t r e s s e d — t h a t d e p l e t i o n o f T M F s in t h e sense 
a d o p t e d he re is in any w a y t o be d e p r e c a t e d 
in p r i n c i p l e . In c e r t a i n i n s t a n c e s , f o r e s t s a re 
n o w e x p l o i t e d in ra t i ona l s u s t a i n a b l e m a n n e r , 
w i t h e x p l i c i t r e c o g n i t i o n o f c o n s e q u e n c e s en­
t a i l e d . W h e n f o r e s t s a re c a u s e d t o p r o d u c e 
goods and s e r v i c e s t h a t c o n t r i b u t e t o the 
w e l f a r e o f a l l h u m a n c o m m u n i t i e s c o n c e r n e d 
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bo th n o w and in t h e f u t u r e , t h i s c o n s t i t u t e s a 
" w i s e u s e " f o r the f o r e s t s in q u e s t i o n . To be 
s u r e , t h e r e are o c c a s i o n s w h e n w i s e use can 
l ie in p r e s e r v a t i o n o f f o r e s t t r a c t s f o r s c i e n t i f i c 
r e s e a r c h . Bu t in t h e m a i n , l e g i t i m a t e exp lo i ­
t a t i o n en ta i l s s o m e deg ree c f d i s r u p t i o n f o r 
the p r i m a r y f o r e s t — and t o t h e e x t e n t t h a t 
t h i s p r o m o t e s the gene ra l w e l l - b e i n g o f s o c i e t y 
n o w and f o r e v e r , t h i s a c t i o n is t o be w e l c o m e d , 
j u s t as m u c h as i n i t i a t i v e s t o s a f e g u a r d c e r t a i n 
f o res t t r a c t s fo r s c i e n t i f i c r esea rch are 
l i k e w i s e t o be w e l c o m e d . 

It is f r e q u e n t l y o b s e r v e d t h a t t h e r e is no 
one t y p e o f T M F . There a re m a n y d i f f e r e n t 
t y p e s . S i m i l a r l y , t h e r e a re m a n y d i f f e r e n t 
k inds o f d e p l e t i o n — d i f f e r e n t b o t h quan t i -
t a t i v s l y ar.d q u a l i t a t i v e l y , d i f f e r e n t a c c o r d i n g 
t o cause , d i f f e r e n t a c c o r d i n g to t h e c h a l l e n g e s 
t h e y p r e s e n t to c o n s e r v a t i o n i s t s , and so f o r t h . 
Wha.'. a m o u n t s t o a p r o b l e m In S o u t h e a s t A s i a 
may n o t a r i se in A m a z o n i a , and v i c e v e r s a . 
W h a t appears a h o p e f u l p r o s p e c t in C e n t r a ! 
A f r i c a may n o t app l y in C e n t r a l A m e r i c a , and 
v i ce v e r s a . This pape r p r e s e n t s a c o m p a r a t i v e 
r e v i e w of the c a u s e s , c o u r s e , and conse ­
quences o f f o r e s t d e p l e t i o n in each o f t h e 
three m a i n r e g i o n s and t h e i r s e v e r a l sub 
r e g i o n s . 

TIMBER EXTRACTION 

A m a i n r e a s o n w h y f o r e s t s t h r o u g h o u t t h e 
w o r l d are i n c r e a s i n g l y e x p l o i t e d is t h a t m o r e 
peop le w a n t m o r e w o o d . The a m o u n t o f w o o d 
tha t is n o w cu t f r o m al l ea r t h ' s f o r e s t s t o t a l s 
ra ther o v e r 2500 m i l l i o n c u . ms . , o f w h i c h 
a round 44 p e r c e n t is used as t i m b e r and f o r 
o the r " s o l i d w o o d " p u r p o s e s ( t w o - t h i r d s o f i t 
t o m e e t the needs o f t h e d e v e l o p e d w o r l d ) , 
and a round 10 p e r c e n t is m a n u f a c t u r e d in to 
pu lp p r o d u c t s ( s e v e n - e i g h t s for t h e d e v e l o p e d 
w o r l d ) (Food and A g r i c u l t u r e O r g a n i z a t i o n . 
197S and 1979a and b ) . By t h e y e a r 2000, w o o d 
cu t f o r t h e s e t w o c a t e g o r i e s o f use c o u l d t o t a l 
abou t 4000 c u . m s . . Th is w i l l m e a n g r o w i n g 
p ressu res f o r e x p l o i t a t i o n t o be d i r e c t e d a t 
the w o r l d ' s f o r e s t s , and e s p e c i a l l y a t t h o s p 
f o r e s t s t h a t l ieve been r e l a t i v e l y l i t t l e e x p l o i t e d 
to da te , T M F s . A l t h o u g h t h e y c o n t a i n abou t 
as m u c h w o o d as t h e i r la rger t e m p e r a t e 

c o u n t e r p a r t s , T M F s c o n t r i b u t e l i t t l e m o r e t h a n 
one t e n t h o f the w o r l d ' s w o o d cu t f o r t i m b e r 
and w o o d p u l p . 

The las t t w o d e c a d e s , h o w e v e r , have-
w i t n e s s e d a r m s s i v e i nc rease in t h e a m o u n t 
o f t i m b e r p r o d u c e d and e x p o r t e d f r o m T M F 
c o u n t r i e s , e s p e c i a l l y S o u t h e a s t A s i a . Th is has 
been p r i m a r i l y due t o b o o m i n g d e m a n d on t h e 
p a r t o f d e v e l o p e d n a t i o n s l o r t h e t y p e o f 
t i m b e r t h a t m a k e s up o v e r 90 p e r c e n t o f T M F s , 
h a r d w o o d s — i n d e e d , as can be s e e n f r o m 
Tab lo 1, m o s t or ea r t h ' s h a r d w o o d f o r e s t s are 
l oca ted in the t r o p i c s . T e m p e r a t e zone 
h a r d w o o d f o r e s t s have been s t e a d i l y d e p l e t e d , 
or a re c o m i n g unde r g r e a t e r p r o t e c t i o n in o r d e r 
to m e e t e n v i r o n m e n t a l i n t e r e s t s ; and as a 
r e s u ' t , e x p l o i t a t i o n p r e s s u r e is i n c r e a s i n g l y 
d i r e c t e d t o w a r d t r o p i a l f o r e s t s . 

In 1950 t h e d e v e l o p e d w o r l d i m p o r t e d 4 . 2 
m i l l i o n c u . m s . o f t r o p i c a l h a r d w o o d t i m b e r 
(Table 2 ) . By 1973 t h e a m o u n t had g r o w n t o 
5 3 . 3 m i l l i o n . By 1980 i t c c u l d w e l l have 
e x p a n d e d t o 66 m i l l i o n c u . m s . , and by t h e 
y e a r 2000 t o 95 m i l l i o n . Of c o u r s e , t r o p i c a l 
r e g i o n s u t i l i ze a l o t o f h a r d w o o d t i m b e r t h e m ­
s e l v e s . Bu t t h e a m o u n t has l i t t l e m o r e t h a n 
d o u b l e d s i n c e 1950, w h e r e a s d e v e l o p e d - w o r l d 
i m p o r t s have i n c r e a s e d 16 t i m e s , un t i l t h e t o t a l 
n o w e x c e e d s c o n s u m p t i o n by a l l t r o p i c a l 
c o u n t r i e s c o m b i n e d . 

The s i ng le m a j o r s o u r c e o f t r o p i c a ! 
h a r d w o o d s is S o u t h e a s t A s i a (Tab le 3) . Be­
t w e e n 1950 and 1976, the r e g i o n i n c r e a s e d i ts 
e x p o r t s 24 t i m e s , t o a c c o u n t f o r t h r e e - q u a r t e r s 
o f t h e w o r l d m a r k e t . La t i n A m e r i c a , w i t h t h r e e 
t i m e s as m a n y h a r d w o o d s t o c k s as S o u t h e a s t 
A s i a , p r o d u c e s o n l y a l i t t l e o v e r one f i f t h o f 
t r o p i c a l h a r d w o o d t i m b e r ; m o r e o v e r , t h e r e g i o n 
e x p o r t s v e r y l i t t l e due t o t h e d i f f i c u l t l o ca t i on 
o f m a n y o f i t s h a r d w o o d f o r e s t s . T r o p i c a l 
A f r i c a p r o d u c e s a m e r e one s e v e n t h o f t r o p i c a l 
h a r d w o o d t i m b e r , t h o u g h t h e reg ion has t r i p l e d 
i t s e x p o r t s , m a i n l y t o Eu rope , s i nce 1960 . 

W h a t is t h e e f f e c t o f t h e h a r v e s t i n g oper ­
a t i o n s t h a t l ie b e h i n d t h i s g r o w i n g o u t p u t o f 
t r o p i c a l h a r d w o o d ? H o w larg--« are t h e f o r e s t 
a reas a f f e c t e d by l o g g i n g , and do t h e y r e p r e ­
s e n t a s i zeab le p r o p o r t i o n o f o i l T M F s ? D o e s 
l ogg ing leave t h e m in a s i g n i f i c a n t l y , o r e v e n 
p e r m a n e n t l y , i m p o v e r i s h e d s t a t e ? 



TABLE 1 — Hardwood and Softwood Forests of The World 
('000 square kilometers) 

Region Total land 
area 

Total forests 
(and percentage 

of land area) 

Hardwood forests* 
(and percentage 
of all forests) 

Softwood forests 
(and percentage 
of all forests) 

All of Asia (except Japan and 
U.S.S.R.) 26,320 4797(18) 4065(85) 732(15) 

Southeast Asia 4,640 2638(57) 2570(97) 68( 3 ) 

Pacific Area 8.324 868(10) 840(97) 28( 3") 

Latin America 20,100 7664(38) 7320(96) 344( 4 ) 

Africa 29,300 6840(23) 6800(99) 40( 1 ) 

North America 18.532 6918(37) 2570(37) 4348(63) 

Furope (Western Europe 
contains over four-fifths 
of forests) 4,520 1462(32) 610(42) 852(58) 

World 21,200 7194(34) 5464(76) 1730(24) 

Japan 989 228(23) 100(44) 128(56) 

U.S.S.R. ¡29.345 35.971(28) 11,908(33) 24,063(67) 

( " ) — Includes both moist and dry hardwood forests; hardwood forest cover 19 mi l ion km2, of which only around 9 mi l ion ore 

tropical moist forests. 

SOURCES: Food and Agr icu l ture Organizat ion, 1978 a n d 1989a and b . 

. . ' . ILL 2 — Consumption of Tropical industrial Timber 

Regien 
Country/ 

1950 1960 1970 
(million cubic meters) 

1973 1980 
( . . 

1990 
projected 

2000 

. . ) 

Japan 

United States 

Europe 

Total three importing 
regions 

Tropical producing 
regions 

Rest of world 

Grand ,total 

1.5 

0.8 

1.9 

4.2 

21.0 

1.0 

26.2 

4.6 

2.2 

6.2 

13.0 

34.0 

2.1 

49.1 

20.1 

5.1 

10.5 

35.7 

42.6 

4.2 

82.5 

28.9 

7.2 

17.2 

53.3 

46.5 

9.0 

108.8 

35 

10 

21 

66 

66 

13 

145 

38 

15 

27 

80 

117 

18 

215 

48 

20 

35 

95 

185 

23 

303 

SOURCES : Food and Agr icu l ture Organizat ion, 1979, and 1979a and b . 



TABLE 3 — Supply of Tropical Hardwood Timber, Actual and Projected 
(million cubic meters, roundwood log equivalent) 

1950 1975 1980 1990 2000 

Region (with area of 
hardwood forests in 

'000km2) 

Region (with area of 
hardwood forests in 

'000km2) Prod. Export 
(%) 

Prod. Export 
(%) 

Prod. Export 
(%) 

Prod Export 
(%) 

Prod. Export 
(%) 

Asia-Pacific 
(3200)* 14.3 2 (14) 72.5 48.5(67) 93 65(70) 130 82(63) 150 80(53) 

Latin America 
(7320) 15.5 0.8( 5 ) 20 3 (15) 32 4(13) 60 7(12) 118 28(24) 

Africa 
(6800) 4.7 1.5(32) 16.5 11 (67) 20 12(60) 25 9(36) 35 10(29) 

Total (17,320; 
world total 24,000)** 34.5 4.3(13) 109 62.5(57) 145 81(56) 215 98(46) 303 118(39) 

( * ) — Over two- th i rds in Southeost A s i a . 
(*") — N o r t h America's hardwood forests account for just over one- tenth of this t o t a l . 

NOTE: As t rop 'ca l developing countries themselves start t o consume more of their h j r d w c o d ou tpu t , there wi l l be (except in t h e 
eventual case of Lat in Amer ica) a smaller short avai lable for export to developed countr ies. A t the same t i m e , developed 
countries demand wi l l steadily e x p a n d . So there wi l l be compounded pressure to exploit t rcp icol hardwood forests . 

SOURCES: Food and Agr icu l iu re Organiza t ion , 1978 and 1979a and b . 

Due to t h e d i v e r s i t y o f t r e e s p e c i e s in 
t rop ica l f o r e s t s , c o u p l e d w i t h t h e r e l u c t a n c e o f 
i n te rna t iona l t i m b e r m a r k e t s t o t ake m o r e t h a n 
a s m a l l p r o p o r t i o n o f w o o d t y p e s ava i l ab le , t h e 
c o m m e r c i a l l ogge r is i n c l i n e d t o a i m f o r a 
h igh l y s e l e c t i v e ha rves t , t a k i n g a f e w c h o i c e 
s p e c i m e n s w i t h d i s r e g a r d fo r t h e r e s t . In 
s h o r t , a " c r e a m i n g " o p e r a t i o n . Of A m a z o n i a ' s 
t h o u s a n d s o f t r e e s p e c i e s , on ly abou t 50 are 
w i d o l y e x p l o i t e d , e v e n t h o u g h as m a n y as 400 
have s o m e c o m m e r c i a l va l ue ( A m a y a , 1 9 7 7 ) . 
A f r i c a e x p o r t s o n l y 35 p r i n c i p a l s p e c i e s (a lbe i t 
t w i c e as m a n y as in 1950 ) , w i t h 10 a c c o u n t i n g 
fo r 70 p e r c e n t o f t h e to ta l ( E r f u r t h , 1976) . In 
S o u t n e a s t A s i a , l o g g e r s f o c u s on l ess t h a n 
100 t r e e s p e c i e s , w i t h e x p o r t s c o n s i s t i n g 
ma in l y o f o n l y one d o z e n o r s o ( S u m i t r o , 1976: 
W h i t m o r e , 1 9 7 5 ) . 

So w h e n a pa t ch o f T M F is e x p l o i t e d , o n l y 
a f e w t r e e s , o f t e n l ess t h a n 20 o u t o f 400 pe r 
hec ta re , are t a k e n . Y e t t h e l ogg ing o p e r a t i o n 
can leave m a n y o f t h e r e m a i n i n g t r e e s 
damaged b » y o n d r e c o v e r y — fa r m o r e t h a n 
w o u l d be t h e case in a t e m p e r a t e zone f o r e s t . 
T M F t r e e s t e n d t o be l i n k e d t o g e t h e r w i t h 

v i n e s , l ianas and o t h e r c l i m b i n g p l an t s , 
s o m e t i m e s as m a n y as 2000 per h e c t a r e and 
s o m e of t h e m 200 m s . l ong ( E w e l & C o n d e , 
1976) . C o m m e r c i a l t r e e s a re o f t e n l i m i t e d t o 
t h o s e t h a t r each t h e t o p m o s t s t o r e y , w h e r e , 
e n j o y i n g t h e s u n l i g h t , t h e y d e v e l o p w i d e -
s p r e a d i n g c r o w n s , as m u c h as 15 m s . a c r o s s 
W h e n one o f t h e s e g i a n t s is f e l l e d , i t is l i ke l y 
t o cause s e v e r a l o t h e r s t o be b r o k e n o r pu l l ed 
d o w n w i t h i t . F u r t h e r m o r e , t r o p i c a l t r e e s a re 
h igh l y s u s c e p t i b l e t o a t t ack by p a t h o g e n s ; as 
a r esu l t , a m i n o r - s e e m i n g i n j u r y , such as a 
pa t ch o f bark t o r n o f f , can leave a t r e e vu lne r ­
ab le t o i r r e p a r a b l e d a m a g e . Logg ing roads and 
hau lage t r a c k s , s o m e t i m e s a v e r a g i n g as m u c h 
as 10 k m s . fo r each one s q . k m . o f f o r e s t 

. e x p l o i t e d , c a n , t o g e t h e r w i t h d u m p i n g zones 
and i and ings f o r l ogs , a c c o u n t f o r 10-30 p e r c e n t 
o f t h e f o r e s t a r e a . 

Repea ted s u r v e y s in S o u t h e a s t A s i a revea l 
t h a t a v e r a g e l ogg ing l eaves b e t w e e n one t h i r d 
and t w o - t h i r d s o f r es i dua l t r e e s d a m a g e d 
b e y o n d r e c o v e r y ( B u r g e s s , 1973; Had i & Su-
p a r t o , 1977; K a r t a w i n a t a , 1975; N i c h o l s o n , 
1979; S u p a r t o , 1978; T ina l and B a l e n e w e n , 



1974) . On t o p o f t h i s , a l m o s t one t h i r d o f t h e 
ground may be l e f t ba re , in m a n y i n s t a n c e s 
w i th the so i l i m p a c t e d t h r o u g h heavy ma­
ch ine ry . W i t h g r e a t e r ca re the d a m a g e c o u l d 
be reduced by ha l f . Bu t less d i s r u p t i v e e x p l o i ­
tat ion w o u l d ra i se t i m b e r p r i c e s f o r t h e end -
product c o n s u m e r — s o m e t h i n g t h a t t h e m a i n 
marke ts , v i z . d e v e l o p e d n a t i o n s , are o s t e n s i b l y 
unprepared t o a c c e p t on t h e g r o u n d s t h a t i t 
would be u n d u l y i n f l a t i o n a r y . 

C l e a r l y , l ogg ing i m p a c t v a r i e s f r o m area t o 
a rea . In s o m e p l a c e s , e . g . A m a z o n i a and 
Centra l A f r i c a , t h e c o n s e q u e n c e is g e n e r a l l y 
no m o r e t h a n m o d e r a t e o r m i n o r m o d i f i c a t i o n 
of the f o r e s t , w h i l e in o t h e r p l a c e s i t a m o u n t s 
to g r o s s d e g r a d a t i o n . W h e r e t h e d i s r u p t i o n is 
marg ina l , t h e f o r e s t may r e s t o r e i t s e l f t o 
p r imary s ta te w i t h i n j u s t a f e w y e a r s , p e r h a p s 
one decade o r s o . W h e r e t h e d i s r u p t i o n is 
more m a r k e d , the f o r e s t m a y t a k e s e v e r a l 
decades to r e c o v e r , and t h e e n s u i n g e c o s y s t e m 
may r e m a i n q u a l i t a t i v e l y d i f f e r e n t f r o m t h e 
or ig ina l one fo r a w h o l e c e n t u r y , i f n o t l o n g e r . 

W h a t t h e n , is t h e o v e r a l l i m p a c t o f l ogg ing 
on T M F s ? It is d i f f i c u l t t o a r r i v e at any f i r m 
c o n c l u s i o n , due t o t h e huge and d i s p e r s e d 
areas i n v o l v e d , and due t o the lack o f docu ­
m e n t a t i o n on w h i c h t o base a so l i d as­
s e s s m e n t . N e v e r t h e l e s s , f o r p u r p o s e s of 
c o m i n g t o g r i p s w i t h t r e n d s o f d i s a p p e a r i n g 
f o r e s t s i t is a p p r o p r i a t e t o c o m e up w i t h s o m e 
k ind o f a n s w e r , even i f l i t t l e b e t t e r t h a n an 
i n f o r m e d g u e s s t i m a t e " . D u r i n g t h e 10 y e a r s 
1964-73, t h e a f f e c t e d a rea in A f r i c a g r e w by 
33 p e r c e n t , in La t in A m e r i c a by 46 p e r c e n t , in 
S o u t h e a s t A s i a by 144 p e r c e n t and in t h e 
t r o p i c s as a w h o l e by 78 p e r c e n t . The a rea 
in q u e s t i o n t o t a l l e d s o m e w h e r e b e t w e e n 
460,000 and 720,000 k m 2 ( M y e r s , 1979a and b; 
S o m m e r , 1 9 7 6 ) . The a rea o f f o r e s t in S o u t h e a s t 
A s i a t h a t w a s be ing n e w l y a f f e c t e d each y e a r 
in t h e m id -1970s a m o u n t e d t o 10,000-27,000 
k m 2 ; in La t in A m e r i c a , 8,000-25,000 k m 2 ; and 
in A f r i c a ( m o s t l y W e s t A f r i c a ) , 32,000 k m 2 . 
This m a d e a t o t a l f o r t h e t r o p i c s o f 53,000-
-87,000 k m 2 . M o r e o v e r , t h e s e f i g u r e s r e f e r 
on ly t o lega l f e l l i n g s o f i n d u s t r i a l t i m b e r ; 
i l lega l f e l l i n g s c o u l d s w e l l t h e t o t a l s a good 
deal i f l o re (as in Tha i l and and Indones ia w h e r e 
" t i m b e r p o a c h i n g " is a g r e a t and g r o w i n g 
p o r b l e m ) , s o m e t i m e s by t w i c e as m u c h . 

SLASH-AND BURN CULTIVATION 

The l o g g i n g i m p a c t can be g r o s s l y aggra­
va ted by w h a t h a p p e n s a f t e r t h e c o m m e r c i a l 
e x p l o i t e r leaves h is p a t c h o f i o r e s t . A l o n g t h e 
t i m b e r t r a c k s c o m e s u b s i s t e n c e p e a s a n t s , ab le 
t o p e n e t r a t e d e e p in to f o r e s t a r e a s t h a t have 
h i t h e r t o been c l o s e d t o t h e m . C l e a r i n g a w a y 
m o r e t r e e s in o r d e r t o p lan t t h e i r c r o p s , t h e y 
m a y soon cause fa r m o r e d a m a g e and de­
s t r u c t i o n t h a t t h e l u m b e r man d i d . N o t o n l y 
do t h e y a r r i ve in ia rge n u m b e r s , m u t t h e y s tay 
in t h e l o c a l i t y p e r m a n e n t l y . 

N o t t h a t the s lash -and-burn c u l t i v a t o r has 
a l w a y s been d e s t r u c t i v e . Be fo re he b e c a m e 
s o n u m e r o u s , he c o u l d o p e r a t e as a s h i f t i n g 
c u l t i v a t o r . He w o u l d fe l l and bu rn a p a t c h o f 
f o r e s t , r a i se c r o p s f o r t w o o r t h r e e y e a r s un t i l 
t h e so i l l o s t i t s f e r t i l i t y , o r un t i l w e e d s m o v e d 
in , t h e n he w o u l d m o v e on and r epea t t h e 
p r o c e s s in a n o t h e r p a r t o f t h e f o r e s t . Th i s w a s 
a s t y l e o f a g r i c u l t u r e t h a t a l l o w e d t h e cu l t i ­
v a t o r t o make s u s t a i n a b l e use o f t h e f o r e s t 
e n v i r o n m e n t . A s long as t h e r e w e r e no t m o r e 
t h a n f o u r o r f i v e p e r s o n s pe r squa re k i lo ­
m e t e r , and a p a t c h o f f a r m e d f o r e s t l a n d c o u l d 
be le f t f a l l o w f o r a t l e a s t t en y e a r s in o r d e r 
t o r e n e w i t se l f , t h e s y s t e m w o r k e d ( C l a r k e , 
1976; D e n e v a n , 1977 and 1978; Food ana 
A g r i c u l t u r e O r g a n i z a t i o n , 1974; G r e e n l a n d & 
H e r r e r a , 1977; Hauck , 1974; K u n d s t a d t e r et al.. 

1978; Sanchez , 1976; W a t t e r s , 1 9 7 1 ) . 

N o w , h o w e v e r , t h e s i t u a t i o n has c h a n g e d . 
C u l t i v a t o r s have i n c r e a s e d in n u m b e r s t o a 
p o i n t w h e r e t h e r e a re o f t e n t h r e e t i m e s as 
m a n y peop le pe r squa re k i l o m e t e r ; and t h e y 
f i nd t h e m s e l v e s w i t h l ess space t o m o v e 
a r o u n d i n . The r e s u l t is thav t h e y m a k e in­
t e n s i v e as w e l l as e x t e n s i v e d e m a n d s on the 
f o r e s t , l eav i ng loca l e c o s y s t e m s w i t h l i t t l e 
chance t o r e c o v e r . 

In a d d i t i o n , t h e s e t r a d i t i o n a l f a r m e r s are 
n o w b e i n g j o i n e d by la rge c o m m u n i t i e s o f sub­
s i s t e n c e p e a s a n t s , w h o , due t o lack o f land 
e l s e w h e r e , a re m o v i n g i n t o f o r e s t s w h e r e t h e y 
a d o p t a s lash -and-burn s t y l e o f ag r i cu l t u re 
t h a t leaves e v e n l ess s c o p e f o r f o r e s t re­
g e n e r a t i o n . These r e c e n t a r r i v a l s , possess ing 
l i t t l e c u l t u r a l a d a p t a t i o n t o f o r e s t env i ron­
m e n t s , t e n d t o a d v a n c e u p o n t h e na tu ra l f o r e s t 



in w a v e s : t h e y o p e r a t e as " p i o n e e r f r o n t s " 
p u s h i n g eve r -deepe r i n t o f o r e s t t r a c t s , l eav ing 
b e h i n d t h e m a m o s a i c o f d e g r a d e d c r o p l a n d s 
and b rush g r o w t h w h e r e the re is no p r o s p e c t 
o f a na tu ra l f o r e s t r e -es tab l i sh i ng i t se l f , e v e n 
in i m p o v e r i s h e d s e c o n d a r y f o r m . 

A l l in a l l , t h e s e f o r e s t f a r m e r s have been 
e s t i m a t e d in t h e mid -1970s to t o t a l at leas t 
140 m i l i i o n p e r s o n s , o c c u p y i n g s o m e 2 m i l l i o n 
s q . k m s . (or o v e r one - f i f t h ) o f t h e T M F b i o m e 
(K ing & Chand le r , 1978; M y e r s , 1979a and b; 
Persoon, 1975 and 1977; S o m m e r , 1976 ) . Some 
50 m i l i i o n are c o n s i d e r e d t o be o c c u p y i n g at 
least 640,000 s q . k m s . (a Texas-s ized a rea) 
o f p r i m a r y f o r e s t , w h i l e a n o t h e r 90 m i l l i o n 
exp lo i t t w i c e as m u c h land in s e c o n d a r y 
f o r e s t s . A c c o r d i n g t o p r e l i m i n a r y r e c k o n i n g s , 
these c u l t i v a t o r s a re b e l i e v e d t o e l i m i n a t e at 
leas t 100,000 s q . k m s . o f f o r e s t each y e a r . 
The g r e a t e s t l oss o c c u r s in S o u t h e a s t A s i a , 
w h e r e f a r m e r s c l e a r a m i n i m u m of 85,000 s q . 
k m s . each y e a r ( s o m e of w h i c h a re a l l o w e c 
t o r e g e n e r a t e ) , a d d i n g t o 1.2 m i l l i o n s q . k m s . 
o f f o r m e r l y f o r e s t e d c r o p l a n d s in t h e r e g i o n 
( C h a n d r a s e k h a r a n , 1978; K a r t a w i n a t a , 1 9 7 5 ) . 
T rop ica l A f r i c a is b e l i e v e d t o have l o s t one 
m i l l i o n s q . k m s . o f m o i s t f o r e s t t o t h e s e c u l t i 
v a t o r s b e f o r e t h e a r r i v a l o f m o d e r n deve lop ­
men t p a t t e r n s in t h e las t q u a r t e r c e n t u r y ; o f 
A f r i c a ' s p r e s e n t T M F e x p a n s e , as m u c h as 
400,000 s q . k m s . m a y n o w be unde r t h i s f o r m 
of a g r i c u l t u r e , w i t h a c u r r e n t l oss o f f o r e s t 
e s t i m a t e d at 40,000 s q . k m s . pe r y e a r ( A u b r e 
v i l l e , 1947; B r a u n , 1974; Food and A g r i c u l t u r e 
O rgan i za t i on , 1974; Hauck , 1974; Pe rsson , 
1977; S o m m e r , 1 9 7 6 ) . A s i m i l a r s t o r y a p p l i e s 
in La t in A m e r i c a , t h o u g h f e w e r de ta i l s a re 
ava i l ab le ; a l l f o r m s o f e x p a n d i n g a g r i c u l t u r e 
in Lat in A m e r i c a , o f w h i c h s lash -and-burn is a 
ma jo r t y p e , are t h o u g h t t o be a c c o u n t i n g f o r 
50,000 s q . k m s . a y e a r ( D e n e v a n , 1977 and 
and 1978; W a t t e r s , 1 9 7 1 ) . 

H o w m u c h r e l i a b i l i t y can be p l aced on 
t h e s e s t a t i s t i c a l e s t i m a t e s ? A q u e s t i o n d i f f i ­
c u l t t o e v a l u a t e . W e c a n , h o w e v e r , m a k e a 
c o m p a r a t i v e a s s e s s m e n t by c o m i n g a t t h e 
p r o b l e m f r o m a d i f f e r e n t d i r e c t i o n . The re i s 
good r e a s o n t o b e l i e v e t h a t t h e f i g u r e m e n ­
t i o n e d a b o v e , 140 m i l l i o n f o r e s t f a r m e r s , rep re ­
s e n t s a m i n i m u m n u m b e r . A t an a v e r a g e s ize 

o f 7 p e r s o n s t o a f a m i l y (a r o u g h l y a c c e p t a b l e 
f i g u r e fo r I n d o n e s i a , P h i l i p p i n e s , Tha i l and , 
C e n t r a l A m e r i c a and C o l o m b i a ) , t h i s m e a n s 
t he re are s o m e 20 m i l l i o n f a m i l i e s . If each 
f a m i l y c l e a r s one a d d i t i o n a l h e c t a r e each year , 
as s e e m s t o be regu la r p r a c t i c e , t h i s m e a n s 
t h a t f o e r s t f a r m e r s are c l e a r i n g s o m e 200,000 
s q . k m s . o f f o r e s t each y e a r . T rue , a good 
n u m b e r o f t h e s e f a r m e r s e x p l o i t s e c o n d a r y 
f o r e s t s ; and in c e r t a i n s e c t o r s o f p r i m a r y 
f o r e s t , e . g . in C e n t r a l A f r i c a , p o p u l a t i o n 
d e n s i t i e s are s t i l l l ow e n o u g h t o p e r m i t s u s 
t a i nab le use o f t h e f o r e s t w i t h p r o s p e c t o f 
e v e n t u a l r e g e n e r a t i o n o f p r i m a r y v e g e t a t i o n . 
Bu t so f a r as the a u t h o r can d e t e r m i n e , h a v i n g 
d i s c u s s e d t h e s u b j e c t w i t h s e v e r a l d o z e n 
e x p e r i e n c e d o b s e r v e r s in 26 c o u n t r i e s o f t h e 
T M F b i o m e (see a lso r e f e r e n c e s a b o v e ) , i t is 
n o t u n r e a l i s t i c t o s u p p o s e t h a t f o r e s t f a r m e r s 
are c o n v e r t i n g a t l e a s t 100,000 s q . k m s . o f 
p r i m a r y f o r e s t t o p e r m a n e n t c u l t i v a t i o n each 
y e a r . 

These f i g u r e s r e p r e s e n t m i n i m a l e s t i m a t e s , 
p r e p a r e d t h r o u g h o r d e r - o f - m a g n i t u d e r e c k o n ­
ings A f u r t h e r a s s e s s m e n t c a n be a r r i v e d a t 
t h r o u g h l ook i ng a t t h e c o n s e q u e n c e s o f c o m ­
m e r c i a l l o g g i n g , v i z . t he a m o u n t o f f o r e s t 
a c c o u n t e d f o r by c u l t i v a t o r s w h o m o v e in to 
u n s e t t l e d t e r r i t o r i e s a f t e r t h e l ogge r has qu i t 
t he s c e n e . Fielci i n v e s t i g a t i o n s in I vo ry C o a s ' 
i nd i ca te t h a t f o r e v e r y 5 m 3 of l ogs r e m o v e d 
by t h e t i m b e r e x p l o i t e r , o n e h e c t a r e o f f o r e s t 
d i s a p p e a r s a t t h e hands o f t h e f o l l o w - o n c u l t i ­
v a t o r (Lan ly , I 9 6 9 ) . W h a t h a p p e n s in I vo ry 
C o a s t c a n be sa id t o app l y b r o a d l y in o t h e r 
p a r t s o f W e s t A f r i c a w i t h t he i r h i g h - d e n s i t y 
p o p u l a t i o n s ; it is u n l i k e l y t o app l y in C o n g o , 
w h i c h , w i t h an a rea s i m i l a r t o I vo ry C o a s t ' s 
bu t w i t h o n l y one s e v e n t h as m a n y p e o p l e , is 
u n d e r less p r e s s u r e f r o m s p r e a d i n g a g r i c u l t u r ­
a l i s t s . S i m i l a r d i f f e r e n t i a t i o n h o l d s g o o d f o r 
v a r i o u s s e c t o r s o f S o u t h e a s t A s i a , A m a z o n i a 
and C e n t r a l A m e r i c a . 

To t ake a g e n e r a l o v e r v i e w , A f r i c a in 1973 
p r o d u c e d 3 1 . 2 m i l l i o n m 3 o f l o g s , S o u t h e a s t 
A s i a 81 m i l l i o n , and La t in A m e r i c a 2 5 . 5 
m i l l i o n . T o g e t h e r w i t h s m a l l e r a m o u n t s 
e l s e w h e r e , t h i s m a k e s a t o t a l f o r t h e t r o p i c s 
o f 149 m i l l i o n . U s i n g t h e v e r y r o u g h r u l e o f 
t h u m b d e v e l o p e d in I vo ry C o a s t , t h i s c o u l d 



mean t h a t , in the areas in q u e s t i o n , 62,400, 
162,000. 51,000 and 298,000 k m ' o f f o r e s t w e r e 
e l i m i n a t e d by s lash-and-burn c u l t i v a t o r s . The 
last f i g u r e , a l m o s t 300,000 k m 2 f o r the t r o p i c s , 
c o m p a r e s w i t h a m i n i m a l e s t i m a t e o f 100,000 
k m 2 t h r o u g h t h e p r e c e d i n g c a l c u l a t i o n . Because 
o f d i f f e r e n t i a t e d i m p a c t , t h e f i g u r e o f 300,000 
k m 2 is p r o b a b l y w a y t o o h i g h , w h i l e 100,000 
k m 3 , b e i n g a m i n i m a l c o n s e r v a t i v e e s t i m a t e 
cou ld be d e c i d e d l y t o o l o w . 

CATTLE RAISING 

A m a j o r cause o f f o r e s t e l i m i n a t i o n in 
La t in A m e r i c a is c a t t l e r a i s i ng (Fea rns ide , 
1979) . The p h e n o m e n o n is a l ready w i d e s p r e a d 
in C e n t r a ! A m e r i c a , B raz i l , M e x i c o , C o l o m b i a 
and Peru , w h i l e Bo l i v i a p l a n s t o c o n v e r t ex­
t e n s i v e s e c t o r s o f f o r e s t i n to m a n - e s t a b l i s h e d 
p a s t u r e i a n d s . I ndeed i t l ooks l i ke l y t h a t c a t t l e 
r a i s i ng c o u l d g r o w t o rank as t h e ma in cause 
o f f o r e s t e l i m i n a t i o n in La t in A m e r i c a . In 
A f r i c a and S o u t h e a s t A s i a , by c o n t r a s t , t h e 
f a c t o r ha rd l y a r i s e s a t a l l . 

C a t t l e r a i s i n g does n o t a m o u n t t o m o d e r a t e 
m o d i f i c a t i o n o f p r i m a r y f o r e s t , as is o f t e n the 
case w i t h t i m b e r h a r v e s t i n g and s o m e t i m e s 
t h e case w i t h f o r e s t f a r m i n g . It a m o u n t s t o 
f u n d a m e n t a l t r a n s f o r m a t i o n : t h e f o r e s t is 
c l e a r e d a w a y e n t i r e l y , and on a sca le t h a t w i l l 
n o t a l l o w fo r r e c o l o n i s a t i o n by a d j a c e n t f o r e s t 
i f t h e p a s t u r e l a n d is a b a n d o n e d . In f a c t i t o f t e n 
o c c u r s t h a t r a n c h e s r e m a i n p r o d u c t i v e f o r as 
l i t t l e as 6-10 y e a r s , t h e n are t a k e n o v e r by 
s c r u b g r o w t h . The ranch d o e s n o t g e n e r a l l y 
m i n d , s i nce he can m o v e on t o a n o t h e r pa t ch 
o f f o r e s t and s t a r t a g a i n . Hence a g e n e r i c 
t e r m f o r t h i s k i n d o f f o r e s t e x p l o i t a t i o n c o u l d 
be " s h i f t i n g r a n c h i n g " . 

The p r a c t i c e has been e s t a b l i s h e d in 
C e n t r a l A m e r i c a f o r at l eas t 30 y e a r s . D u r i n g 
t h a t p e r i o d , t h e e x t e n t o f a r t i f i c i a l p a s t u r e i a n d s 
and the n u m b e r s o f b e e f c a t t l e have m o r e t h a n 
d o u b l e d D w o s k i n , 1975; F o r e i g n A g r i c u l t u r a l 
S e r v i c e o f U S D A , 1976; M y e r s , 1979a and b; 
Parsons , 1976) — an e x p a n s i o n t h a t has oc­
c u r r e d a l m o s t e n t i r e l y a t t h e e x p e n s e o f 
p r i m a r y f o r e s t s , o f w h i c h s o m e 70 p e r c e n t 
have n o w been c l e a r e d , p o s s i b l y m o r e . A 
s a l i e n t e x a m p l e l i es w i t h C o s t a Rica w h e r e 

t h e i n d u s t r y s e e m s t o be m o r e d e v e l o p e d than 
e l s e w h e r e . In 1950, C o s t a R ica 's p a s t u r e i a n d s 
a c c o u n t e d f o r one e i g h t h o f t h e c o u n t r y , bu t 
by 1975 t h e y had e x p a n d e d t o one t h i r d , and 
by 1980 t h e y may c o v e r as m u c h as 40 p e r c e n t ; 
a t a p r e s e n t c l e a r i n g ra te o f 500 s q . k m s . pe r 
year , t h e y w i l l have e l i m i n a t e d p r i m a r y f o r e s t s 
o u t s i d e pa rks by 1990. In 1960, C o s t a R ica 's 
c a t t l e h e r d s t o t a l l e d s l i g h t l y o v e r 900,000; by 
1976 t h e y had i nc reased t o 1.9 m i l l i o n ; by 
1980 t h e y are p r o j e c t e d t o r each 2.4 m i l l i o n 
( f o r C e n t r a l A m e r i c a as a w h o l e , f i g u r e s are 
5 . 6 m i l i o n in 1960, 9 . 2 m i l l i o n in 1970 and 
1 2 . 9 m i l l i o n in 1 9 8 0 ) . D u r i n g t h e pas t t w o 
d e c a d e s , C o s t a R ica 's b e e f p r o d u c t i o n has 
been g r o w i n g at r a t e s b e t w e e n 5 and 9 p e r c e n t 
per yea r ; at t h e s a m e t i m e , h o w e v e r , loca l 
c o n s u m p t i o n o f b e e f has g e n e r a l l y been de­
c l i n i n g un t i l i t has s t a b i l i z e d a r o u n d 8-10 kgs 
per head per year (by c o m p a r i s o n w i t h 55-60 
kgs . in the U n i t e d S t a t e s ) . V i r t u a l l y al l e x t r a 
o u t p u t o f bee f in C o s t a R ica has been con­
s i gned t o e x p o r t m a r k e t s , a p p r o a c h i n g 50 
m i l l i o n kgs . o f b e e f per yea r ; t h e bu lk , s o m e 
60 p e r c e n t , g o e s t o t h e U n i t e d S t a t e s . A 
s i m i l a r p a t t e r n o b t a i n s f o r C e n t r a l A m e r i c a as 
a w h o l e : w h i l e n o t s u c h a g r e a t p r o p o r t i o n o t 
b e e f o u t p u t is d e s p a t c h e d o v e r s e a s , t h e sha re 
g o i n g t o t h e U n i t e d S t a t e s a v e r a g e s 66 p e r c e n t 
For f u r t he r d e t a i l s , see Tab les 4 and 5 . 

It is i l l u m i n a t i n g t o see j u s t w h a t happens 
to t h e bee f w h e n it r e a c h e s t h e U n i t e d S t a t e s . 
A c c o r d i n g t o t h e G r u p o Ganade ro I n d u s t r i a da 
C o s t a R ica (a r a n c h e r s ' o r g a n i s a t i o n ) and t h e 
M e a t I m p o r t e r s C o u n c i l o f A m e r i c a , m o s t o f 
i t m a k e s i ts w a y in to t h e h a m b u r g e r and 
f r a n k f u r t e r t r a d e . F rom t h e e a r l y 1960s, fas t -
- food c h a i n s in t h e U n i t e d S t a t e s have b o o m e d , 
un t i l t h e y g r e w d u r i n g the mid -1970s by 20 
p e r c e n t pe r yea r , o r 2''/2 t i m e s as f a s t as t h e 
r e s t a u r a n t i n d u s t r y o v e r a l l . O v e r ha l f o f a l l 
s a l e s a re n o w a c c o u n t e d f o r by o n l y e i g h t 
f i r m s , n o t a b l y the m a j o r h a m b u r g e r corpo­
r a t i o n s . The l a rges t , M a c d o n a l d s , se l l s 3 b i l l i o n 
h a m b u r g e r s each year w i t h t o t a l sa les w o r t h 
S3 b i l l i o n ; in t h e p r o c e s s , i t a c c o u n t s fo r t h e 
e q u i v a l e n t o f 300,000 head o f c a t t l e . 

A s a r e s u l t o f t h i s b o o m i n g b u s i n e s s , t h e 
f a s t - f o o d t r ade has l o o k e d f o r add i t i ona l 
s u p p l i e s o f m e a t , f i n d i n g a s o u r c e o f cheap 



Cattle 
Country numbers Slaughter Production Export* 

('000 head) ('000 head) (million kg) (million kg) 

Guatemala 
1964 n.a. n.a. n.a. 4.8 
1971 1585 361 63.9 22.1 
1977 2270 456 80.8 25.4 

Honduras 
1964 n.a. n.a. n.a 4.0 
1971 1598 317 38.1 20.9 
1977 1712 338 46.4 23.9 

Nicaragua 
1964 n.a. n.a. n.a. 11.0 
1971 2102 325 63.5 34.2 
1977 2719 380 72.7 32.9 

Costa Rica 
1964 n.a. n.a. n.a. 8.7 
1971 1573 229 50.2 24.9 
1977 1970 285 66.1 44.0 

Central America 
total** 

1964 9174 n.a. n.a. 28.4 

1970 12,940 1379 245.8 79.2 
1980 (projected) n.a. 2268 404.2 128.4 

( * ) — Exports are almost entirely made up of be t te r -qua l i ty p a r t s of c a t t l e . Local consumption is main ly conf ined to v'scera and 
other less desirable p a r t s . FAO projections for Central Amer ican consumption of tbeef indicate t h a t i t wi l l increase f r o m 
8 .2 kg per head in 1970 t o 10 kg in 1980 — as compared w i t h similar f igures for the ma in fore ign-market count ry , the United 
States, of 53 k g and 61 k g . 

(**) — Figures for El Salvador, Panama and Belize are too small to be deta i led separately , 
SOURCE': Information supplied by Dairy; Livestock and Poultry D i v . , Foreign A g r i c . Service; U.S. Dept. of Agr icu l tu re , Wash ing­

ton D . C . 

beef in C e n t r a l A m e r i c a . The b e e f is " c h e a p " 
on ly in i e l a t i o n t o s u p p l i e s w i t h i n t h e U n i t e d 
S ta tes , w h i c h , w i t h h i g h land and labo r c o s t s , 
is ove r t w i c e as e x p e n s i v e as b e e f g r o w n in 
Cos tu R ica . Thus t h e p r i ce o f a U.S. h a m b u r g e r 
does no t r e f l e c t t h e e n v i r o n m e n t a l c o s t s of 
i t s p r o d u c t i o n ir. C e n t r a l A m e r i c a . The A m e r i ­
can c o n s u m e r , s e e k i n g a good -qua l i t y hambur ­
ger at " r e a s o n a b l e " , i . e . non - i n f l a t i ona ry , 
p r i ce , is n o t a w a r e o f t h e s p i n o f f c o n s e q u e n c e s 
of h i s ac t i ons fa r a w a y f r o m h is h o m e l a n d . 

The b e e f - i m p o r t t r ade is o f c o n s i d e r a b l e 
bene f i t t o t h e U n i t e d S t a t e s , i t g e n e r a t e s 
s izeable p r o f i t s f o r t h e U . S . c o r p o r a t i o n s 
i nvo l ved , and it enab les the A m e r i c a n c o n ­
s u m e r t o en joy a m p l e s u p p l i e s o f cheap bee f . 
Beef i m p o r t e d f r o m C e n t r a l A m e r i c a in 1978 
averaged S 1 . 4 7 per k g , c o m p a r e d w i t h a 
w h o l e s a l e p r i ce o f S 3 . 3 f o r g rass - f ed bee f 

p r o d u c e d in t h e U n i t e d S t a t e s . Even m o r e 
i m p o r t a n t , t h e c o s t o f U . S . b e e f has been 
c l i m b i n g fa r f a s t e r t h a n t h e ove ra l l c o s t o f 
l i v i n g . Th is is p a r t l y due t o A m e r i c a n ' s i nsa t i ­
ab le d e m a n d f o r bee f , and p a r t l y due t o de ­
c l i n i n g n u m b e r s o f A m e r i c a n c a t t l e f r o m 132 
m i l l i o n in 1976 t o 116 m i l l i o n in 1978 
( s t o c k m e n have been d i s p o s i n g o f t h e i r c a t t l e 
on t h e g r o u n d s t h a t t h e y c o u l d n o t m a k e 
s u f f i c i e n t p r o f i t ) . D u r i n g t h e f i r s t 5 m o n t h s 
of 1978 b e e f p r i c e s j u m p e d by 35 p e r c e n t , a n d 
in t h e f i r s t p a r t o f 1979 t h e y s o a r e d in l i ke 
m a n n e r . Faced w i t h t h e s e c a l a m i t o u s in ­
c r e a s e s , t h e U . S . g o v e r n m e n t d e c i d e d t o s t e p 
up bee f i m p o r t s by 7 . 6 p e r c e n t in mid-1978 
and by a f u r t h e r 5 p e r c e n t in ea r l y 1979 . 
A l t h o u g h t h e s e m e a s u r e s c o n t r i b u t e d l ess 
t h a n 1 p e r c e n t t o t h e c o u n t r y ' s c o n s u m p t i o n o f 
bee f , t h e g o v e r n m e n t e s t i m a t e d t h e y w o u l o 



t r im one n i c k e l o f f t h e p r i ce o f a h a m b u r g e r . 
Hard ly any o t h e r i n i t i a t i v e , i t w a s s a i d , c o u l d 
do as m u c h t o s t e m i n f l a t i o n — and n o t h i n g 
was sa id abou t w h a t t h e m e a s u r e w o u l d do t o 
Cen t ra l A m e r i c a ' s f o r e s t s . 

TABLE 5 — U.S. Imports of Beef 

1971 1976 
Country of origin ('000 of kg) ("000 of kg) 

Guatemala 14,955 15,486 

Honduras 15,066 18,430 

Costa Rica 18,648 25,416 

Nicaragua 23,869 22,670 

Mexico n.a. 18,040 

Brazil 28,631 33.196 

Total, from all 
countries 595,751* 675,522 

(of which Aus­ (of which Aus­
tralia and New tralia and New 

Zealand Zealand 
431,781) 339,625) 

NOTE: The Meat Importers Council o f Amer ica states tha t 
bulk o f these imports go into processed meat products, 
notably hamburgers, f r a n k f u r t e r s and other con­
venience foods, 

( " ) — Amounts to about I percent of U .S . domestic product ion. 
SOURCE : In format ion supplied by Dairy, Livesttock and Poultry 

Division, Foreign Agr icu l tura l Service, U .S . De­
por tment of Agr icu l tu re , Washington , D . C . 

A s o m e w h a t r e l a ted s t r a t e g y has been 
a t t e m p t e d by B raz i l , t h o u g h w i t h a d i f f e r e n t 
o u t c o m e t o da te ( A l v i m , 1977; B e r u t t i , 1978; 
Pando l fo , 1978, Re i s , 1978) . D u r i n g t h e 1970s. 
Braz i l t r i e d t o e x p a n d i ts b e e f p r o d u c t i o n ra­
p i d l y , w i t h t h e e v e n t u a l a i m o f b e c o m i n g one 
of t h e w o r l d ' s l ead ing b e e f e x p o r t e r s by t h e 
ea r l y 1980s . Th is l a t t e r goa l has n o w b e e n 
s h e l v e d t o a la te r d a t e , b u t Braz i l s t i l l s e e m s 
c o m m i t t e d t o b o o s t i n g c a t t l e r a n c h i n g as a 
m o d e t o e x p l o i t , o r at l eas t t o s e t t l e , e x t e n s i v e 
s e c t o r s o f A m a z o n i a . B e t w e e n 1966 and 1979, 
m o r e than 300 r a n c h e s have been e s t a b l i s h e d , 
unde r the a u s p i c e s o f t h e S u p e r i n t e n d e n c y f o r 
D e v e l o p m e n t o f A m a z o n i a ( S U D A M ) ; t h e s e 
ranches have c a u s e d t h e c o n v e r s i o n o f at l eas t 
80,000 s q . k m s . o f f o r e s t i n t o p a s t u r e l a n d s , 
s u p p o r t i n g s o m e 6 m i l l i o n head o f c a t t l e (an 
ave rage o f one a n i m a l t o 1.3 h e c t a r e s ) . In 
add i t i on , a n o t h e r 20,000 r a n c h e s o f s m a l l e r 
sca le have been e s t a b l i s h e d . 

I n t e r e s t i n g e n o u g h , a n u m b e r o f t h e la rges t 
r a n c h e s in Braz i l i an A m a z o n i a are se t up 
t h r o u g h f o r e i g n c a p i t a l . A U . S . c o n s o r t i u m 
of B r a s c a n - S w i f t - A r m o u r - K i n g Ranch ho lds 
a r o u n d 720 k m 7 , w i t h an i n v e s t m e n t o f S6 
m i l l i o n . O t h e r m u l t i n a t i o n a l c o r p o r a t i o n s in ­
c l ude H e u b l e i n , S i f co I n d u s t r i e s , and T w i n 
A g r i c u l t u r a l and Indus t r i a l D e v e l o p e r s f r o m 
t h e U n i t e d S t a t e s , M i t s u i , Tsuzuk i S p i n n i n g , 
and N i c h i m e n and G r u b o B radesco f r o m Japan , 
L iqu igas f r o m I ta l y , and G e o r g e M a r k h o f f r o m 
A u s t r i a , a m o n g m a n y m o r e f r o m i ndus t r i a l i zed 
n a t i o n s . I n v e s t m e n t on t h e p a r t o f t h e t w e l v e 
l a rges t e n t e r p r i s e s t o t a l s S21 m i l l i o n , e x c e p t 
f o r V o l k s w a g e n w i t h S35 m i l l i o n , ( D a v i s , 1977; 
I r w i n , 1 9 7 7 ) . V o l k s w a g e n b e l i e v e s t h a t a l t h o u g h 
peop le may c o m e t o p u r c h a s e f e w e r ca r s in 
t h e w a k e o f the o i l p r i c e h i k e , t h e y w i l l ha rd l y 
be i n c l i n e d t o ea t l ess b e e f . V o l k s w a g e n 
ho lds a c o n c e s s i o n o f 1400 km2 in t h e e a s t e r n 
A m a z o n , o f w h i c h ha l f is t o be c o n v e r t e d in to 
p a s t u r e i a n d . To da te t h e C o m p a n y has b u r n e d 
o v e r 100 k m 2 o f f o r e s t , e n o u g h f o r a h e r d o f 
10.000 c a t t l e . The e v e n t u a l a i m is t o i nc rease 
the g r a s s l a n d s t o 700 k m 2 , t o s u p p o r t 120,000 
c a t t l e . 

In b o t h Braz i l and C e n t r a l A m e r i c a , how­
eve r , r a i s i n g b e e f in t r o p i c a l f o r e s t l a n d s is n o t 
so s t r a i g h t f o r w a r d as i t m i g h t s e e m K i r b y , 
1976; O s b o u r n , 1975; S m i t h , 1976 and 1978) 
S t o c k i n g ra tes a re l o w , a m e r e one an ima l p e ' 
h e c t a r e . S t e e r s t a k e 4 y e a r s b e f o r e t h e y are 
r eady f o r s l a u g h t e r , a t a w e i g h t o f 450 k g . 
So i l s q u i c k l y b e c o m e e x h a u s t e d o f n u t r i e n t s , 
and p a s t u r e s f e a t u r e p o o r e r and p o o r e r g r a s s 
u n l e s s they r e c e i v e e v e r - g r o w i n g a m o u n t s of 
f e r t i l i z e r . A g o o d n u m b e r o f r a n c h e s have al­
ready been a b a n d o n e d , and h u n d r e d s m o r e 
look l i ke l y t o b e c o m e u n p r o f i t a b l e a f t e r o n l y 5 
y e a r s . D u e t o a s p r e a d i n g p r o b l e m of t o x i c 
w e e d s , i t is n o t unusua l f o r a r anch t o lose 
one f i f t h o f i t s c a t t l e . 

I t is i r o n i c t h a t in b o t h Braz i l and C e n t r a l 
A m e r i c a , m u c h m o r e b e e f c o u l d be r a i s e d , at 
f a r l o w e r e n v i r o n m e n t a l cos t , on e x i s t i n g 
p a s t u r e l a n d s in o t h e r p a r t s o f t h e c o u n t r i e s 
c o n c e r n e d . It has e v e n been s u g g e s t e d t h a t 
catt le- h u s b a n d r y c o u l d p r o b a b l y be m a d e 4 or 
5 t i m e s m o r e e f f i c i e n t , and m e a t o u t p u t in ­
c r e a s e d 10 t i m e s , m e r e l y t h r o u g h i m p r o v e d 



breeds o f l i v e s t o c k and p r o p h y l a c t i c d r u g s t o 
c o u n t e r e p i z o o t i c s , p l us b e t t e r m a n a g e m e n t a l l 
r o u n d . Th is w o u l d enab le t h e c o u n t r i e s in 
q u e s t i o n t o p r o d u c e al l t h e e x t r a b e e f t h e y 
w a n t w i t h o u t e l i m i n a t i n g a s i n g l e a d d i t i o n a l 
r a i n f o r e s t t r e e . There is l i t t l e i n d u c e m e n t , 
h o w e v e r , f o r the c o u n t r i e s ' l a rge l a n d o w n e r s 
in s o m e c a s e s , a m e r e 10 p e r c e n t o f a l l 
l a n d o w n e r s c o n t r o l 80 p e r c e n t o f t h e l and ) t o 
a im fo r i n t ens i ve m a n a g e m e n t o f t h e i r h o l d i n g s 
ou t s i de the f o r e s t zones as long as t h e y 
e n c o u n t e r p o w e r f u l f i n a n c i a l p e r s u a s i o n t o 
c lea r n e w t e r r i t o r i e s in p r i m a r y f o r e s t a r e a s . 
To t h e w e a l t h y s t o c k m a n w h o o b t a i n s f o re -
s t l and fo r nex t t o n o t h i n g , i t m a t t e r s l i t t l e t h a t 
he needs 10 t i m e s as m u c h space t o ra ise h is 
ca t t l e he rds t h a n in o t h e r a reas w h e r e t y p i c a l 
pas tu res lose on ly 30-40 p e r c e n t o f i n i t i a l 
s t o c k i n g c a p a c i t y a f t e r 20-30 y e a r s . The u p s h o t 
is t h a t in the c o u n t r i e s in q u e s t i o n (as in m a n y 
p a r t s o f t h e t r o p i c a l d e v e l o p i n g w o r l d ) , s tock 
ra i s ing r e m a i n s one o f the m o s t w a s t e f u l o f a l ! 
ag r i cu l t u ra l i n d u s t r i e s . 

It is t h i s f a c t o r o f bee f e x p o r t s t h a t , as is 
the case w i t h t h e t r ade in t r o p i c a l h a r d w o o d s , 
po i n l s up t h e r e l a t i o n s h i p b e t w e e n d e v e l o p e d -
w o r l d l i f e s t y l e s and c h a n g e s o v e r t a k i n g de-
v e l o p i n g - w o r l d e n v i r o n m e n t s . A s b e e f p r o d u c e d 
in Europe and N o r t h A m e r i c a g r o w s m o r e 
expens i ve , t h e a f f l u e n t c o n s u m e r s t i m u l a t e s 
t h e s p r e a d o f r a n c h i n g i n t o f o r e s t zones o f 
t r op i ca l A m e r i c a . He does no t d o i t w i t t i n g l y 
and c e r t a i n l y no t w i t h w a n t o n i n t e n t . But he 
does i t e f f e c t i v e l y and i n c r e a s i n g l y . The re­
l a t i onsh ip c o u l d b e c o m e m o r e p r o n o u n c e d in 
v i e w o f FAO p r o j e c t i o n s t o t h e e f f e c t t h a t 
d e v e l o p e d - w o r l d d e m a n d f o r b e e f w i l l r i se 
m o r e rap id l y un t i l a t l eas t 1990 t h a n f o r any 
o the r f o o d c a t e g o r y e x c e p t f i s h . 

A s t h e i n t e rna t i ona l bee f t r a d e g r o w s , 
more c o u n t r i e s o f La t in A m e r i c a , n o t a b l y Peru 
and C o l o m b i a , a i m t o c o n v e r t p o r t i o n s o f t h e i r 
A m a z o n i a n l o w l a n d f o r e s t s i n t o c a t t l e r a n c h e s . 
Bo l i v ia hopes t o open up i ts s p a r s e l y p o p u l a t e d 
eas te rn reg ion an a rea l a rge r t h a n Spa in , 
t h r o u g h an i n i t i a t i v e on t h e p a r t o f t h e A n g r o -
-Bo l iv ian Land and C a t t l e C o m p a n y , w h i c h 
p lans t o ob ta in f i n a n c i a l s u p p o r t f r o m Br i t a i n 
the Un i t ed S t a t e s , W e s t G e r m a n y and France . 
Bo l iv ia i n tends t o se l l o f f a l m o s t 1 m i l l i o n 

h e c t a r e s o f v i r g i n f o r e s t , a t a m e r e $42 per 
h e c t a r e , t o 150,000 w h i l e s e t t l e r s w h o m it 
h o p e s t o a t t r a c t f r o m s o u t h e r n A f r i c a . 

W h a t , t h e n , is t h e ove ra l l i m p a c t o f c a t t l e 
r a i s i n g on T M F s ? B e t w e e n 1962 and 1985, i t 
is e x p e c t e d t h a t a t l eas t 325,000 k m 2 o f La t i n 
A m e r i c a ' s t r o p i c a l f o r e s t s , o r an a rea t h e s ize 
o f N o r w a y o r N e w M e x i c o , w i l l have been 
c l e a r e d f o r p a s t u r e l a n d s (B raz i l , 125,000, and 
C o l o m b i a , 66,000) . Th is w o r k s o u t a t an 
ave rage o f j u s t unde r 13,500 k m 2 per y e a r . 
S i n c e t h e ra te i is l i ke l y t o be g r e a t e r at t h e 
end o f t h e pe r i od t h a n a t t h e s t a r t , due t o 
g r o w i n g p o p u l a t i o n p r e s s u r e s i f n o t h i n g e l s e , 
t h e f i g u r e f o r 1980 c o u l d w e l l have r e a c h e d 
20,000 k m 2 . 

SUMMATION AND CONCLUSION 

Such a re t h e n a t u r e and s c o p e o f s o m e 
f a c t o r s t h a t c o n t r i b u t e t o d i s r u p t i o n and e l i m i ­
na t i on o f T M F s . T w o m a j o r c o n c l u s i o n s 
e m e r g e . 

The f i r s t is t ha t , a t p r e s e n t r a t e s o f exp lo i ­
t a t i o n , w h i c h a re l i ke l y t o a c c e l e r a t e , c e r t a i n 
c o u n t r i e s and r e g i o n s s e e m t o have l i t t l e 
p r o s p e c t o f r e t a i n i n g m u c h u n d i s t u r b e d T M F 
by 1990 . A m o n g t h e s e c o u n t r i e s and r e g i o n s 
a re P h i l i p p i n e s and Tha i land in S o u t h e a s t A s i a , 
p l us p o s s i b l y Pen insu la r M a l a y s i a ; m o s t o f 
W e s i A f r i c a ; and m o s t o f C e n t r a l A m e r i c a 
(a lso c e r t a i n o t h e r c o u n t r i e s w h o s e f o r e s t s 
p r e s e n t e x c e p t i o n a l b i o l o g i c a l i n t e r s t b u t t h a t 
have n o t been c o n s i d e r e d in t h i s pape r on t h e 
g r o u n d s t h a t t h e y l ie o u t s i d e t h e m a i n T M F 
zones in q u e s t i o n ; no tab le e x a m p l e s a re M a ­
dagasca r , K e n y a , Tanzan ia , Sr i Lanka , and N e w 
C a l e d o n i a — al l c o u n t r i e s w i t h r e m a r k a b l y 
h igh l eve l s o f s p e c i e s e n d e m i s m ) . A s i m i l a r 
p r o s p e c t s e e m s t o l ie a h e a d , by t h e end o f t h e 
c e n t u r y , f o r Sabah and S a r a w a k in M a l a y s i a , 
f o r m o s t i f n o t v i r t u a l l y a l l o f I n d o n e s i a , m u c h 
o f Papus N e w G u i n e a , and m o s t i f n o t v i r t u a l l y 
a l l o f C a m e r o o n . By c o n t r a s t , i t s e e m s d is­
t i n c t ^ p o s s i b l e i f n o t p r o b a b l e t h a t la rge t r a c t s 
o f T M F w i l l r e m a i n m o r e o r !ess u n t o u c h e d in 
t h e Za i r e Bas in and in n o r t h w e s t e r n A m a z o n i a 
( e x c e p t f o r t h o s e s e c t o r s l y i n g in C o l o m b i a 
and P e r u ) . 



The s e c o n d c o n c l u s i o n is t h e t y p e s and 

pa t t e rns o f e x p l o i t a t i o n a re h i g h l y d i f f e r e n t i ­

a t e d . In S o u t h e a s t A s i a , the m a i n f a c t o r is 

the t i m b e r h a r v e s t e r , s o m e t i m e s e t x r a c t i n g 

80-140 c u . m s . o f t i m b e r pe r h e c t a r e , o r 15-25 

p e r c e n t o f t o t a l s t a n d i n g t i m b e r — l eav i ng 

b e h i n d 3 b a s i c a l l y d i f f e r e n t k ind o f f o r e s t . Th is 

heavy i m p a c t o f l ogg ing is agg rava ted by t h e 

f o l l o w - o n c u l t i v a t o r . In W e s t A f r i c a , the t i m b e r 

h a r v e s t e r r e m o v e s a m e r e 10-25 c u . m s . per 

h e c t a r e , t hus h is i m p a c t is far less c r i t i c a l . 

Bu t , due t o h igh p o p u l a t i o n p r e s s u r e s in 

c o u n t r i e s c o n c e r n e d , t h e l ogge r p lays a key 

ca ta l y t i c ro le in o p e n i n g up f o r e s t l a n d s fo r 

huge t h r o n g s o f f o r e s t f a r m e r s . In La t in A m e ­

r i ca , t h e t i m b e r e x p l o i t e r g e n e r a l l y t a k e s an 

e v e n l i g h t e r h a r v e s t t h a n in W e s t A f r i c a , s o 

h is i m p a c t is s t i l l m o r e m o d e r a t e i f no t 

m a r g i n a l ; h i s o p e r a t i o n s a re far less e x t e n s i v e ; 

and e x c e p t in a f e w l o c a l i t i e s , he p l a y s n e x t 

t o no par t in f o s t e r i n g i n c u r s i o n s by f o r e s t 

f a r m e r s . Bu t in La t in A m e r i c a t h e ca t t l e 

r a n c h e r is a l r e a d y a m a j o r f a c t o r in e l i m i n a t i o n 

o f f o r e s t s . 

W i l l t h e s e p a t t e r n s p e r s i s t i n to t h e f u t u r e ? 
Can w e e x p e c t t h a t t h e n e x t t w o d e c a d e s w i l l 
p r o v e t o be " t h e s a m e as b e f o r e , o n l y m o r e 
s o " ? Or can w e a n t i c i p a t e a s h i f t in p a t t e r n s ? 
So f a r as t h i s w r i t e r can d i s c e r n f r o m an 
e x t r e m e l y hazy c r y s t a l ba l l , and h a v i n g as­
s e s s e d t h e s i t u a t i o n t h r o u g h repea ted v i s i t s 
t o a l m o s t a l l c o u n t r i e s in q u e s t i o n , a f e w 
changes can r e a s o n a b l y be s u r m i s e d . If 
S o u t h e a s t A s i a ' s d i p t e r o c a r p f o r e s t s c o n t i n u e 
to be o v e r - e x p l o i t e d , t h e t i m b e r s t o c k s t h e r e 
w i l l r ap id l y d e c l i n e t o s o m e w h e r e near 
e x h a u s t i o n — w h i c h w i l l t r a n s f e r e x p l o i t a t i o n 
p r e s s u r e s t o o t h e r p a r t s o f t h e T M F b i o m e , 
e . g . the m o r e a c c e s s i b l e p a r t s of A m a z o n i a 
and the Za i r e B a s i n . Th i s t r e n d w i l l be a s s i s t e d 
by n e w t e c h n o l o g y , n o t a b l y " a n y t r e e / a l l t r e e " 
h a r v e s t i n g v i a w o o d - c h i p p r o c e s s i n g , t h u s 
enabling greater use to be made of the highly 

h e t e r o g e n e o u s f o r e s t f o r m a t i o n s o f A m a z o n i a 
and o f t h e m a n y t r e e s p e c i e s in C e n t r a l A f r i c a 
tha t have h i t h e r t o p r o v e d u n a t t r a c t i v e t o c o m ­
m e r c i a l * m a r k e t s . In t u r n , t h e e x p a n s i o n o f 
t i m b e r h a r v e s t i n g w i l l s t i m u l a t e t h e f l o o d of 
land less peasan ts i n to f o r e s t s (by fa r t h e m o s t 

t h r e a t e n i n g p r o s p e c t f o r T M F s ) , u n l e s s a 
m e a n s can be d e v i s e d t o t a c k l e t h e p r o b l e m 
p r e s e n t e d by h u n d r e d s o f m i l l i o n s o f w o u l d - b e 
f o r e s t f a r m e r s , t h r o u g h e . g . a g r o f o r e s t r y (a 
s t r a t e g y t h a t e n c o u r a g e s c u l t i v a t o r s t o p lan t 
t rees ra the r than c u t t h e m d o w n ) . Th i rd l y , i t 
s e e m s p l a i n t h a t d e m a n d f o r bee f is g o i n g t o 
c o n t i n u e t o c l i m b t h r o u g h t h e roo f , b o t h on 
the par t o f d e v e l o p e d - w o r l d c o n s u m e r s w i t h 
t h e i r e x c e s s i v e a p p e t i t e s and on t h e par t o f 
d e v e l o p i n g - w o r l d c o n s u m e r s w h o s u r e l y de­
s e r v e a m o r e n u t r i t i o u s d i e t t han t h e y pre­
s e n t l y r e c e i v e . A s Japan , f o r e x a m p l e , f i n d s 
t h a t m a r i n e s o u r c e s o f a n i m a ! p r o t e i n c o n t i n u e 
to d e c l i n e , and as Japanese seek t o e n j o y m o r e 
b e e f a n y w a y , w e m a y see M i t s u b i s h i and 
S u m i t o m o go i n t o t h e b u s i n e s s o f c a t t l e r a i s i ng 
on t h o s e f o r e s i l a n d s in S o u t h e a s t A s i a f r o m 
w h i c h t h e y have a l r e a d y d e r i v e d a huge h a r v e s t 
o f t i m b e r . 

We c o u l d e v e n f i n d t h a t T M F s are s u b j e c t e d 
t o f o r m s o f u t i l i z a t i o n t h a t cio n o t y e t rank 
a m o n g m a j o r t y p e s o f land u s e . In t h e w a k e 
o f d e f o r e s t a t i o n - c a u s e d d e b a c l e s in a l l p a r t s 
o f t h e b i o m e , f o r e s t s m a y c o m e t o be v a l u e d 
f o r t h e i r e n v i r o n m e n t a l s e r v i c e s such as 
w a t e r s h e d p r o t e c t i o n , as m j c h as f o r t h e i r 
m a t e r i a l g o o d s s u c h as t i m b e r . In t h e w a k e 
o f OPEC p r i ce r i s e s , f o r e s t s may c o m e t o be 
e x p l o i t e d as s o u r c e s o f b i o -ene rgy — a f t e r a l l . 
T M F s are u n m a t c h e d as na tu ra l g e n e r a t o r s o f 
p lan t b i o m a s s fo r p y r o l i s a t i o n i n t o a l coho l 
f u e l r . A l s o as a c o n s e q u e n c e o f OPEC's p r i ce 
h i k e s , w h i c h a re p l a c i n g p e t r o l e u m b e y o n d t h e 
reach o f p e t r o - c h e m i c a l i n d u s t r i e s , T M F s may 
s t a r t to s u p p l y f e e d s t o c k s o f p h y t o - c h e m i c a l s : 
w i t h a l m o s t ha l f o f e a r t h ' s 5-10 m i l l i o n s p e c i e s ; 

l ess t h a n one p e r c e n t o f w h i c h have been 
i n t e n s i v e l y s c r e e n e d f o r t h e i r u t i l i t a r i a n bene­
f i t s , it s e e m s a n o t u n l i k e l y p r o s p e c t t h a t 
T M F s w i l l p r o v i d e al l m a n n e r o f g e n e t i c 
r e s o u r c e s f o r use as d r u g s and o t h e r med i ca ­
t i o n s ( T M F p l a n t s a l r e a d y s u p p l y s e v e r a l 

p o t e n t an t i - cance r d r u g s , s t a r i p o i n t m a t e r i a l s 
f o r m o r e e f f e c t i v e and s a f e r c o n t r a c e p t i v e 
p i l l s , and a h o s t o f o t h e r i m p o r t a n t i t e m s in 
t h e p h a r m a c e u t i c a l t r ade — a c o m m e r c e t h a t 
is n o w w o r t h , in t e r m s o f s a l e s t o e n d - p r o d u c t 
c o n s u m e r s w o r l d - w i d e , s e v e r a l b i l l i o n d o l l a r s 
pe r y e a r ( M y e r s , 1978, 1 9 7 9 a ) ) . 
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I ndeed , i t w o u l d be a w e l c o m e p r o s p e c t i f 

TMFs w e r e t o be e x p l o i t e d f o r the h igh -va lue 

p r o d u c t s t h e y have t o o f f e r . E x t r a c t i o n o f 

p h y t o - c h e m i c a l s , f o r i n s t a n c e , c o u l d p r o v e an 

e x c e p t i o n a l l y se lec t i ve m o d e o f e x p l o i t a t i o n , 

l eav ing the f o r e s t v i r t u a l l y u n d i s t u r b e d . I t is 

by v i r t ue of t h e i r v a s t s t o c k s o f u n i q u e raw 

ma te r i a l s t h a t T M F s r e p r e s e n t s o m e of t h e 

mos t va luab le na tura l r e s o u r c e s w i t h w h i c h 

soc ie t y can c o n f r o n t t h e u n k n o w n c h a l l e n g e s 

o f the f u t u r e . W h a t a change in e x p l o i t a t i o n 

pa t te rns i t w o u l t r e p r e s e n t , w e r e T M F s t o be 

u t i l i zed in w a y s t h a t p r o d u c e m o s t b e n e f i t s f o r 

mos t peop le , n o w and f o r e v e r . I t cou ld a m o u n t 

to the m o s t r a t i o n a l , and t h e l eas t d i s r u p t i v e , 

f o r m of e x p l o i t a t i o n in v i e w . 

W h a t e v e r l i es a h e a d , i t w o u l d be a rash 

con jec tu re t o s u p p o s e t h a t t h e f u t u r e fo r T M F s 

w i l l a m o u n t t o a s i m p l e e x t r a p o l a t i o n o f t h e 

p r e s e n t . 

RESUMO 

Informações sobre a depleção das florestas úmi­
das tropicais no mundo são revisadas, inclusive das 
suas causas, tendências e conseqüências na América 
Latina, África e Suleste da Asia. Floresta primária, ou 
seja não perturbada, sofre diferentes graus de mudan­
ça dependendo das práticas de exploração. Exploração 
de madeira tem sido particularmente importante no Su­
leste da Ásia. Agricultura itinerante muitas vezes se­
gue devido ao acesso melhorado. Agricultura migrató­
ria é especialmente importante na Africa, or.de pressão 
populacional alta faz com que estradas de acesso aber­
tas para a retirada da madeira se tornam um catalisa­
dor ainda mais forte, levando à entrada de agricultores 
itinerantes. Pecuária é uma causa principal na América 
Latina, muitas vezes influenciada por pressões do mer­
cados estrangeiros e por políticas governamentais. 
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