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ln Bruzilian Amazonia .thc mahogany tree is dístrlbuted in an are Irom 
Ronuonia ln the .west thróugl1 Mato Grosso to Pará 'íri the east, Over thís ; 
range, mahogany is most concentr ated In an area of about 250.000 km2 In · : : · 
the sourh portion or Pnrà state, Para exported an 'estlmated one míníon 
cubic meters of mahogany over thc past eíght years (DEPEC, Cacex). or·87% of 
the mahogany exported Irem A mazonia. The total value of mahogany · · 
exported by Pará State during 'thís perlod is estimated at 4.00 míílíon dollars. 

.. 

., 

· The extr actíon of mahogany in Pará State began du~irig the síxties í~ 
jhe Araguaia river basín. By the earlv seventíes mahogany log~~ing was 

· spreading northward up Pará Highway 1 SO through the munícíoaíítíes _of 
Redenção, Rio Maria, and Xinguara, At that time, the south of Pará was · · 
Jargeiy Iorested. Now, twenty years Inter, things nave changed, More tnan . 
10 % of thcsc m unicipalitics has been _defoi-ested. Most of this cut f orest has 
been converted to caule pasture, .. ~- ..... -··· .. ,. •. , .. - . ·--- .. - . . ... ,.' ... 

Meanwhile. the Iront of mahogany logginl{ has moved west toward the 
Xingu River with sawmills now concentrated In the towns of Tucumá and São 
Petíx do Xingu. The dísiance between the extractíon.areas and sawmílís nas 
grown from only a few l~ilometers ín the early 80 's to 300-500 kííometcrs at 
prescnt. · · · 

Due to the imuortance of mahogany extr action In Pará, this paper wí11 
focus on that state, We wrn rírst discuss the ecological impacts of rnahogany 
extracuon and then "secondary'Tmpacts associated wíth this loggíng .. 

CHARACTTIRISTICS OP THE RHGION UNDEU STUDY 

\V/o conductcd our research ln the block of land dcfined by'thc Belém 
Brasília Híghway anel the headwaters of ·the Xingu Ríver (4Q-60 South of the 
equator ). The soils of the area are Iatosols. The Iorest is cvcrzrccn. The 
annuaí rninfall is cíosc to two meters. A períod of Iow rainfaU extcnds from 
juíy to November and mahogany extracríon is concenuatcd in these months. 
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The indíginous people (Kayapo Indians) occupy the central portíon of 
t.his region and untíl the 1970s these 1ndians experienced only Iimited · 
contact with \VhiLes. Ilowever, human penetration into the rcglon íncreased . . 

J dramatlcally in the 1980s .. Now more than two thousand kiíomerers of 
logging roads have been established. Colonista, ranchers, and loggers 'are 
making use of this infrastructure to obtiin legal tine to these territories.: ·. ,. 

• 1 • • • • • : ' '"" 

• ~ • • ""* , ..... '''. .. ,• .,_·. . . 
.. .. . . . . ·. 

ECOLOGICAL IMPACTS OF MAUOGANi'LOG(HNG ... 
' , 

" e , • : 

. , . We locatcd three loggi.ng sites (200-40Ó ha in síze), situated ín a . 
triangular oattorn (with about 300 km bétween sites), to qetcrmine the 
lntensity of mahogany extracuon (l.e., number and volume of .mahogany 

· · removeu per hectare) and the damages associated with mahoagny ertractíon. 
Our measuremeuts were taken lmmediately IollowingIogging operations. 

~ • ' f 

'Si1..c a~d Abundance of -manosanv' trees. The numberoí' trees : 
extractcd per hectare in our study áreas varied from 0.3/ha in.Area 1 to 2.1 

1),, ~,1--". 'trees/ha in Arca 3 and averaged 0.9/ha (s.d, • 0.8 ). Harvested individuais 
; "I ranged iri diamcter Irom 36 to 1 SS cm. The average volume per harvcstcd . 
•• , "' ,.lp'\ . • 

· troes was 5.4 m3 (n- ..• 245, s.d, - 3.7), and the averagc volume ertracted per 
hectare was S.1 m3 (s.d, • 4.5). . · . . · · 

...• - •••••.•. • - ••••• , .••• , .•••.•.•. ,, ,_ ...• ,-- •. ,~.·•.,, .••.•• , .•. , •• ,,._..,._,,, ·,,.- .• · .•• ,_1: • .,.r,,...,. ... ,,#t'"',_ 

Mahogany troes tend to occur in smallclumps in the Iorest. Several or 
even tem; of kllometers may separate the mahogany cíumps. Mahogany 
clumps ten<l to occur in low-lying areas, Because of this clumped 
distribution, it is extremely diffícult to estimate the regional stock of · . 
mahoaany and all such estlmates .. shouíu be resarded wít11 akeptísm .at the 
presem time. ·. , .. , . .. 

Hcoiogical damages assocíate d wíth mahogany togging. Damage 
Is caused by the Ielling of troes, movement of large machínery, and openíng 
of Jogging roads. We determined that the fellíng of a single mahogany tree 
causes an averuge canopy openíng of 358 m2, Summing the area affected 
by road and log Ianding constructíon, each felled tree affects an average . : 
arca of 1.150 m2 of forest. Meanwhile, for each cubic meter of mabogany 
extr acted. wc registered close to three cubic meters of damaged volume. : ,, 
Expressed ln terms of density, we found that for each extrnctec mahogany -· 
tree, 28 irees, with dbh > 1 O cm, were darnaged. The majority ((,8~) of these: 
damaucd troes had becn toppled or uprooted, 29% had been broken, and the 
rest (3 ~- )· had scveru dumage to the trunk. 

~ 
-- • ----- • ---·--- ----· --- _,, ••• ú_ ·-·--····-·· - '~T~~ .. ----,,-· - ;--~.:t;.":---r·~~;;-:~-:-,:~ .. ~Q----=-~===-;;~~-;:-~~-....,._ .. ,,..._, _ __,_"-":."'7·--·=···-- - 
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.Atthough these numbers may appear alarming, recall that mahogany 
is very sparsely distributed over an immense region. Hence, the impact on a 

. given hectare of forest or square kllometer of Iorest landscape is not 
worrisome .. lt is likely that this landscape has experíenced dísturbances 1 more severe than mahogany logging (e.g., IorestIires) over the past 1000 . 

4 '1r. . ~ ' ,' years . 

. . : The· foresi.art~/ lo~gi~~: The prospecta of a.seconchhahogany ·. 
harvest -in the near Iuture are. dlm, The stock er mahogany troes between 1,0 
and 45 cm dbh (the stock for. the next .cut) is oníy 0.3 trees/ha (s.d. • 0.57). 
Considering natural mortality, it isunlikely that thís stock could produce a 

· second harvest. · 

The density of other commercial tree specíes is also low: 6.2 trees > 40 cm · 
dbh per hectare or 26 m3 'per hectare of wood. Meanwhile, there »rere . 
!'2.5 trees > -íücm dbh per .hectare (38 m3) that had no present wood value 
or that had def ects in the trunk or crown, 

If aiI the commercíalíy valuable species were extracted, the average 
value collected for roundwood delivered to the sawmill (dbh >45cm) would 
be only $830/hectare (s.d. - 670). This value is half that regístered for 
connnercíal speclesIound ln rorests ín the nortn of Para foÍlowing seíectíve 

1
. Joggfüg (Uhl et al, 199T). · Iícnce, with tho' exceptlon oí 'mahogany, · · .•.. '· · - · · 
these forcst are remarkablc poor ín tímber resources. · · 

• ( • i 

Rcgencr atioa in Iogged Iorest. We Iound an average of 2.9 . 
plants/m.2 (n •.• 3, s.d, ª0,97) in regeneration study plots (twenty S x 5 m 
plots per study area). The majority (95%) of tne scedlíngs and saplings ín 
these plots were of species wíthout wood vaíue. ai present, wíth only 5% of 
thís rezenerutlon ln the commerclal specíes catezorv. ln míxed soecíes 

_ ( Iorest in northern Pará the denslty of regeneration of commercíal specíes is 
threc times greatcr than that regístered in this study. , . .' - · ~ . . . 

Among the comiuerciaJ species found in the regeneratíon, mahagony 
was quite scarce. To increase the size of our mahogany regeneration sampíe. 
we ran two kilometer transects through the Iorest in each of our three study 
arcas in seach of mahogany seedlinss. But mahogany rcaeneration was onív 
Iound in one of Lhe .three study arcas and, even ín thís case, at extremely low 
densitics. · 

ii .&O J 1€#-: ..:•~ • 1q s JiiM 'Pi .. ZC.Uff.!!~ - --· -,~~ .•... -~:, - 
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• 
Surprised by uns íack of regeneratlon, we decided to vlstt four sites 

where mahogany had been extracted in the recent past (3:-9 years · · · · · 
prevlously). ln these sites wc Iocated the old mahogany sturnps and then 
established one S x 1 S m plot at the base of the mahogany, stu rnps. We 
_expect.cd to find vigorous rcgeneratlon of mahogany in these old mahogany 
.gaps. However, we found mahogany seedlings/saplings in only 31 % óf the 
70 mahogany g~ps that we Iocated. The.average number of mahogany trees 
perplot was 0.59 (s.d. • 1.34)." · · · :· ·. , . · · ' · . ": . 

•. . . . . . . . . . ', : ~ . . . •.. . - . "' . .. :.· .. ;. -: . ,. . '~ . 
; •. ~· - . ". 

/.. .. Scantness of mahogany regeneratlon ín feÚin~ -openíngs seerns to be 
associated with the scarcíty of mature mahogany trees after 1ogging. ln the 
maiority (89~) of the clearings wíthout mahogany regeneration (n - 48) · 
there was nota single mature mahogany tree nearby. Meanwhííe, in half oí'. 
the 22 clearlngs where regeúeratíon was ta..king place, at íeast oneoíder . ·. 

•\ mahogany tree was found cíoseby. ' . 'f 
l . . : . ' •,: .. ~· \· 

.Poor reaeneratíon of mahogany míght be the result of the absence of 
seed trees, Also, most mahoguny trees are cut between March and .lune, 
before the mahogany fruiting season (July to October ). If m ahogany were 
Ielled 'between October and November, when the malority of mahogany troes 
havc already dropped thcir seeds, seedling establishment and growth wouJd 
be favored by the new Iight gaps. · · · · 

' ' . 
" .. T!í~ absence of .mallogany ín the míddle size range ( 10-40 cm dbhl ís . 
a1so striklng and suggests that the mahogany popuíation may be sensescent. · 
It is possíbíe that the present mahogany populations esiablíshed arter · 
widesbread disturbances, such as fíre, severa! hundred years ago and nave 
not been able to effectively reproduce sínce such disturbance events. 
However, this is [ust speculation. · : 

f ' •.•.•. 

SECONDARY IMPACTS OF MAílOG/\.NY EXTRACTION 

\Vhile thc direct Impact of mahogany logging on the Jorest appears to 

\ 

be minor, indirect impacts are significant, Because mahogany is sparsely 
distributed ovcr a hugo arca, thousands of kilomcters of logging roads nave 
been opened up in scarch of this spccíes. For othcr, less valued species, it is 
not cost effective lo transport Iogs much beyond 80 km from forest to mill 
but for mahogany extracuon dtstances extend to SOO km'. The extremely 

· high value oí sawn mahogany [ustiíics thesc high cxtraction coses. 

A closer Iook at mahcaany extraction rcalon ln southern Pará (Fig. 1} 
rcveaís that lhe lm mensc are a bounded by Pará Iliehway 150 on the cast, 

• ' - 1 ' 
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the Transà mazon Iorcst to the north, and the Cuíaba sanearem Highway to 
the west is rapidly being opened up by logging roads (Fig. 2) .. on official ·· 
maps this region appears as a sea of green f orest dotted with indian 

· rcscryes. . · _ , . 
,j' 

ln 1991 we studied Iand settlernent patterns along one of the 
principal Iogging road in the regíon kncwn as Morada do Sol (Home of.the . 

. ·. ·.· . Sun) which extends north fronr the city of Tucumá, This road ís 400-km long 
· . : · ·(Fig xx) and was begu·n· b)7 loggers íri 1°985. Over the seven years of tts : 

exístence H has grOWJ\ apprcrtmateíy 60 km· per vear.' · ~·.. · : · ,. · .. · ···. 
• ' ' ~ ~ • 1 , J , ~ • ' - 

ln 1985 the regíon cut by thís road was aímost completely .: ~,..- ·, , ·. 
covered by Iorest. Humans were extremeíyrare. , At thls time; Indían ·. 
populatíons were concentrated to the south and east ; ' . ! ' '. .. ,. ; ;, ; :·) ';. 

(Kayapó) and to the nortn Iôakalas). while a group of early cofonists' was 
ccncentrated near the city of Tucumá. But over the past seven years, loggers; 
coíonlsts and ranchers nave use d thís logging roa d to gaín access ·ío tne land; · 
converünz th~)ogged Iorest Into agricuíturaí fíeíds and pastores for caule. 

• ' -. ' •: ~ ~ ' _; ' t • 1 LO • ' L • - 

t• • • ' 

AH of the colcnísts uiat we ínterviewed along thís road (n • 62) were . 
originally Irom other states .of Brazil. A maiority of them (60%),had practíced 
slash and burn agrículture along Pará Highway 150 before· settling along thís 

. ' " . - road. · , , 
' ·--~ • ·~ .•.. ,~ •••.•...•.•. -· ••~ll'l.•t:!•l _,--.:····'"'' ~*'··~--., .... , "'( , ... ,.,,,,,,~ __ "''1""·"::5-'r~, .... ·.J' ~r."._, '···"';".,."~,,., 

•, 

. . 

The miaratíon route of these agricultur ísts coincides wíth the ~ '. ·~ · · · .: - , , . 
movement of loggers in search of vírgtn mahogany Iorests. The colonísts are 
distributed along the Iirst 70 km of the road. The average size of theír 
homesteads is between 50 and 100 hectares .. Forty-two pcrcent of the area 
occupíed by colonists has been deforested In seven years of cccupatlon. 
Inítially. colonists cut Iorest to plant food crops, After crop harvest, these 
íands are being planted to pasture. By 1991, the majority (88 %) of the ' 
homesteads studied hnd pasture planted. · · , , · .- · · .. '. ,'.º · .• ·,., ,- • 

' ~ " ; - ~ -_ .:- • ~ ~ -- \ ' 1 • ' - • - 

While the colonists are located along the first 70 km of thís road, 
seven Iarge Iandholder s. Iive of whorn are sawmül owners nave control of 
the lands along the subse quent 330 km of road, Based on our surveys, thc 
property in the hands of thcse seven is about a half million hectares. As 
mahogany is removed Irom these larger holdings, caule pastores are beíng :- . 
estabtished . 

.. 

. ' 
Rariching is previna to be a Iucratíve Iand use ín eastern Para. 

Ranchina profits aver ane $25.0D/Jrn on unlmprovcd pasture and $50.00/ha 
on lmproved pasture (JMAZON, unpub!ishcd). Cíven the poor stockfng of 

- .. • = 
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timber species in thls Iorest, it is not surprising that both small and large 
holders opl for ranchína alter maµogany extraction, · · , .... ~- :, ., .::~ ... 

~ J ' ' ' ' •• 

SWETENIA MACROPHYLLA: A TIIREATENED SPECIES? . 
->. 

. 1 n eastern A mazonia close. to 3 5 O spe~ies Óf trees nave ·. · ·. . .: ·_- . ,. ,· 
: ·- - ·.- current or Iuture timber value, Researchers at the Amazon Instítute of Man · 

: and the Envíronment OtiAZON) nave develópeda slmple screenlng ..... ·. ·.. . .~. 
procedure to determine whlch of these 350 specles is apt tó be threatened 
by ·1ogging activitles .. The result: 46 of the some 350 tlmber specíes are /~ , · ·# 

PQJ~_º-JlaJly e~-~ª-ºª~~~9 -~l_~_<?o(h_~f~~ªf~:~-~_L~!;!~~_:"~Mahogany'is.ámÕng ~1:1~ ; . 
potentially endangered species, Some of mahoganlea characterlstícs that . · 

( 

make it sensltlve to logging pressure are: n irregular Irult production; ii) 
' 

· scarcity of seedlings and saplings in natural regeneration: iii) .in?.bility to. ~ 
sprout Irom cut trunks: and ív) high insect predation on the seeds.. ·· , 

· Mahogany atso nas characteristics that should favor ns perslstence such as: i) 
good regeneratíon capacitv ín areas of abundant light: and li) a reasonable · 
densityoí mature trees throughout its range.ln Amazonía. . : .. · ... , . . ~ . . . . ; ' ' . . 

.. 

' . 

., .. 

1 ,,- t ,, . ,·~ . ~ . ' .. ,. 
,, 

• 1' • r ···::· ?::i ·.·,r,ç 
PROSPECTS .FOR Sl.JSTAINADLE MAHOGANY EXTRACTION ..... ,. ,_ . · , . 

• ~ 1 \ , ' ' ' ' ' • ' l 'JII •• 1. \ ' , ~- • .: ). .•• ' •. 1 

' We nave poin ted out 1 ha1. mahogany is pooriy rcpresen ted lri tú"é · · ··"' · - · - · --. : · ··.-~ 
medium and small síze classes Jn thís f orest. Its scarcíty in uie regeneration. 
suggests !hal mahogany populations that are now being logged may have. · · ··. · 
grown up as even-aged stands after Iarge-scaíe disturbances, · : .· · , ·... • 

• ' 1 1 , , 1 
1 

' , l ~. • • 1 , ~ ' - 
1 

, ~· , ai 

.Mahogany loggers could do thrce things ín extractlon areas.to '. ~ t , _. 

encour age mahogany regenerution: 1} Ieave seed.trees to seed ín areas · ·· 
opened during 1ogging; 2) confine tree cuuing to the end of the dry season tQ 4> 

assurc uie presence of fre~hly Jallen seeds af'ter trec removaí: and 3) hand · 
disperse seeds into the mahogany gap openlngs alter harvest. Even if these 

• measures were adopted, the cuuíng cycle wouíc still bc Ions.because.or the : .. 
!' • ' 1 " ; • M' •'t ,J•I • 

, secming absence of mahogany trees between 1 O and 45 cm díameter ín the · · * 

( 

Iorests of the rcgion. If »re assume a dia meter incrcment of 0.8 cm/yr . : · 
(SUDA.M 1979) and a reliance on seedling regenation for the next cut, ~ ·:, 
second harvest or mahogany might .~1ot be .possib,le for an9~~er,.?O.·)P,9ye~rs. 

. '< 
• Swítenia macrophylla nlso n1111cnrs <ln u li~t of l 08 cndan gercd speíces pubJishod by 
lhe Fka:,.ili·an $odtily of DMi'l n ~,. 'f h Is HsL w11~ pu1.,li~hcd Íil January ,t 992 by the : ·, · 
Braailian Instltutc of the Enviruument (InAJ\·1A). 

,, 

·t' 

~· 

Pffllli#Mv t=,,.,~;e:P,at~'i:::.r·::.~-oi';;iO.~.~~~c,"·,,:;~: "A~~.:~;i~fr--m::;- .. _ , . ~ z a ; ; . 
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A second optíon is to plant mahosany in degrade d pastures and ··. ·. 
second-growth Iorests .. The ríve biggest sawmills ln southern Pará have .. 
begun t.o erperiment with mahcganyplarulnss ln cut-over areas. :· Although . · 

· rnahogany grows reasonably well ln thesc arcas, auack by the shoot borer, ·. · · 
Ypsvoila grandella ·fs Irequently a problem. More time is needed to:.~::' f''J.<, 
evaluate these pilot experiments. ,, . . . 

-· ( 

. ~- .. ·coNCLUSIONS ' ·. : ,:·· ;":.'. :' : 
. 

.. 
· M~hogany occursover- a im~ense region of the southern Amazon but 

.its dístríbuuon is very irregular. At present there is no good estímate ortne .. · . · 
remaining stock of mahogany, _ · ' · · · _ · · . · · .. : :_t-:-;: /..}/ · ·_ · · ' : 

" . -~ .' - :,-= - ' • 

; 

Damage resulting Irom mahogany extractíon, when consídered aí the 
Iandscape level, is low primnrily beca use of the tow density of large ··: .,;·· .. -_ ' , ~ ,' 
mahogany trees. . . . · · 

... ~ !' , .. 
! r- - _--4. 

· Based on a very lirulted sarnple, ·11 appears that smaíl mahogany trees · .' F 
· (seedlings, saplings and peles) are rare ln Iogged mahogany íoreste. Hence, ,-. ,. · 
it migh; be many years (as m any as 100) 'before a second cut would be 
possíble. Dut we wísh to stress that thls concíusíon is based on very límíted_ - . : . 
information. · ; · · · • ··. . · · .-. · ; ~, · ·:.-)'''/:_-,'·. ,__ · · ;r · ·- ,_ · 

":.• , .,.·;. ••. ., .•.••• , ~ "'-~• .i ~ ,,,. .•• ••~-•• ·•• •- 4~ - e .8,.,..,. ••. ,~~JJ. ~: •• ·.~ ••. ,:_·:':~·~::)!.<.~."..':.-•_,:· ··~ 41 •• .- • ., 

. ,:, ,,.- -,, -' 

The most slgnlficant impact of mahogany logging appears to be in the _ 
opening of roads. Bach year hundrcds of kllometers or prlmary roads and-.. :-·. 
thousand of kilometers oí' skid traits are opened up as loggers continue theír , · 
search for the high vaíue mahogany troes. ln a period of two decades, an · · 
lmmense block of uninterrupted Iorest (250,000 square kilometers in the 
south cf Pará, Fig. 1) has become Iattlced with a Ioose network of Ioggíng 
roads. 

•. > 

'· 

The mahoaany tree has drawn loggers ínto the regíon. And the roads 
that the Ioggers build open up access to the land. Because the forests ín this 
reglon nave few trces that are valucdror their wcod, and because the 
prospects for a future mahogany harvest appear to be· dim, loggcrs and · , 
colonists soem to accord tíiue value to loggcd stands. Meanwhilc, there is a 
growini{ trend, both among small and large Iandholdets, to convert logged 
forest to caule past ure. ' ' 

. 

If correm trends continue. Is seems, at Jeast possible, that much of thc 
reaion bounded by Pará Higway 150 to the cast, uie Transamazon Híghway 

~ ' lf , •• 

• '• 

ªªJ sn 3 ) : * .1+wzw a1,_qt9;µ::i,; a!Zv s:. .• A> u - ~., - ,_),,:,;:,.,,re ' - "" .. ; : ,·~~r--;:-J&_.&)9ASQ_2 . .J.~.'. 

"--- : .·_.ª ~- '-">'/ /:."·:-;.,<':"·=o-~ . ~,_-_i(tt:~,t:~r~r .,-.;~·._ ·o: r .·_:.j~--.: 
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to the north and the Xingu ríver to the west will be delorested over the nert 
· several decades, 

., 

While logging roads-pasture dynamic may be pinpoínted as the 
proximate ·ca.use of def'orestation, it appears clear that it is the.Joreign ~ 
'demand for roahog~nY. that drives the.whole process .. 

.. 1 . 
t 

,, 
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