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Amazon Rain-Forest Fires 

zuetu {1•1g. 1) IS~ rclal1vcly wcl porucn 
ofthc Amaron Basin. AtSanCarlosdc 
Rio Negro o•s6'N, 61"0l'W), che mcan 
annuRI prccipitationis)530mm. An ev­ 
crRJcofmorcthan200mmofrainfafüin 

Abstnoct, Charcoal /J common ln tltt Joils o/ mawrt rain foruu wi1/1in 7J 
kilomtttrs of San Caril>s dt Rio Ntgro ln /ltt non/1 untml Amnion Bnsin. <:nrbon•/4 
dDtu of sol/ cltorcoo/ /rom tltls u11lrm indicnlt t/,(1/ nun,rrm1s firn lun·t nrrr,rud 
sina tlit m/d-/lo/r,ct11e rpoclt. Ch11rr·1wl is 1111w ,·m1111w11 i11 tiuro fim,t f,>rr.,r 
O;rit()/s m,d Ulrisol., 011d ln., commm, i11 cf!Min11a 1111</ IJlnpt>fortSI ~,,;/.,. CUmmlr 
clta1tgtsarl,,imanac1iv/1in.arbarl,,ha,•tco11udrni11-faru1firt• 

NaHlral and human-caused fircs have atcdar1ifac1ualcvidcnccofhumanoccu­ 
altcrcd1hcHoloccneveJctalionofNorth pancy. Earlicr seudles have been ccn­ 
Amcrica (/). ln this rcport wc demon- flncd to sites where thc prcscncc oí 
stratc 1hat Sou1h American lowland rain ccramic picccs or "terra preta·· Anthro­ 
roresu also have cxpcrienced lircs with- sols.orbo1h.co111\rmcdhumanoccupa­ 
in thc past6000 yur1. Modcratc-levcl tion(6) 
disturb1111cch111bccnproposcdas11 

. mechanism for the maintcnance ofhlgh 
divcr1i1yi11tropicalí~~sl1.(J),~ 

1·· Fia. l. Rc1íon•I map 
•nd 1amrlcloca1iont: 
A, 1itn• ~rmc 1r,d 
cHlinpfo,cst,with· 
ln 20kmofSanCu- 
101; ll, Anthro1ol1 
alon,a thcklwcrCui, 
qul•te Rivcr; C, 6-~m lr•Mtcl near (iul, 
spcro;l),)-kmímcst 
1r1nocc1 nenr G1li1n; 
E. 10.$-km forni 
tran.ect nur Guan1- 
ban1: F, 1icna./irmc 

ic:anrain-íorutsitn(j). Becauscchar• forcJt1 olon1 Cano 
coai has been found inusociation wilh Mayob,o, wi1hin 20 

:l;:t:~~~:;;~~~:::r:;~:·:::~~~ fü~l~~f ~SlT.~! 
· ncarOuarlnuma,Jon. ~··~.:~:2~,!;;v~:~'..~ 

ncorManorc. 198); J 
ar,d ~. wild~rn ,n 
1<ser11lmamrcíoru11 ~;.S•n FemHdo. 

.. .\' some arcas of lhe tropics (J). ln thc 
Ncotropics, it isgnusland and savanna 
arcaswithlcngthydryscuonslhatburn 
most oftcn. Lowland rain fcrest has gen­ 
crally been !hough! to bc immunc to 
burnlngU). Allhough the flre hbtory of 
lhe region has not, to our knowlcdge. 
bccninvcs!igatcd,charcoalhasbcen 
foundinthcsoilsofscveralSouthAmcr- 

lnareasmoredistan1fromSanCarlos. 

~ 
~ 

Venezuela 

Cêiieiírcsoccursnotonlyinarcuof 
knownhumanscttlcmentbulalsoin1hc 
wils of scv~ral lypei or primary rnin 
rornt.Wcknowofnoprcviou1elfor110 
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"rabi< 1. lti>d,oc•rbon dal<~ of )Oil charcoal írom malu•• ru,0,1~ atar S•n C•!lu, de Rio Ncgrn. 
Vtnuuel• 

lfosin. 
Wc hnvc ob~erved two 5i1e< near San 

Cnrlo~ whcrc receru min•forCil wildfiru 
tmvc ki!led m:.ture lrcc,(Fig. li. ln lhe 
dry season of 1982. opproxi1T111!cly 8 h~ 
oí low ital'Q forc~, bmned, probahly 
during 11n unu~11alty dry January. ln 198) 
12 hB or poorly devcloped tierra Hrme 
forcs1 (growing on a rQ<;k substrate) 
b11rned oftcr 2)consccutivc rainltJ5d~ys 

Charcoat from 1hc Oxisol sue (Table 1) in fanuary Rnd February. ln bolh c111u 
carne rrom deprh~ ur O to~ cm nnd 10 10 1hcse flre5 (of humon origin) were ccn- 
20cm.Thi\l·hnforc5tha~~crvedulhe fincd to lhe rootnmt·liucr laycr. n,;~ 
contrai 1ierr11 firme ~ite for mnny re. evtõence ilLu~W,le5 1hMI currenlly(un,lcr 
scarch projccl5 M San Cario,. li i~ con· excep•iona! climntic condi1ionsl fornl.• 
~idcred flori~tichlly diver~e (lt,1 ~pedc5 occn~ionally hurn near Snn Cario~. 
;i,.: 10cm in di11mc1cr nt hrcn~I hcighll nml ln centrnst. wc hnvc nh~rved lh1>1 
phy~ío3001nicnlly mature [çnnopy wildlirulholhiJupoumJticrrnfirmc)me 
hcighl. 2tl to JO m; 1lry weight hit>m:15~. rclulivclycummrn1 ,md c~lensive lllM) h:1 
-)091on/ha (11)1. lfowever.duringthc ormorelin lhcvicinilyoíSAn Fernando 
pas. 500 yeari a1 lcMl 1wo tire, hnve dcAlntmp0,260kmnor1hofSnnCmlo,, 
deposited charcoat in thc ~oil profüc of CFig. ll. Thc meAn ann1ml prcc1pi1Rcion 
thi.• forut. Thc ceer two ticrra firme n! San fernnndo i.• 2900 mm wilh threc 
fore•1~ {on Uhi•ol•) Me likcwi~e con~id· consecutlve dry <cn,on monlh• 1hm RV· 
ercd r,hy•ioinnmicnlly mn1urc nn,1 nlso crngc ,,;JOO mm nfrHinfall. A <lighr al1er• ' 
orovtoe evkíeoce of rerca•cd t>L1rning Rtiun of c/imRlk rcsimc in the<e more 
(/J) rT11t>lc lf nnr•herly Anrnzon forct1• mAy ~cnern1e 
Charcoal is also ntnmd11nt ln Anthro· wildflrcs 1h111 burn wcll,clevclurcd rierrn 

•• ,~y ••• '""~" •• u ••• m, ""'•u• ~nu ,oi< in lhe San Cnrlo< 11rn. whcrc it i., nrme und ignpo foro1,. 
õB Ili IWO lielfA hrmc ~rc~~ ric!ltt mhed wilh ccramic po"hcrd.•. On 1he One exptanalion for the prescnce ur 

lowcr Casiquiare River wc ~ ch~rcoal in ma1ureforc51 soilsistha• ÍI i• 
?,nthrosoi s•tç• alpngonc~J.km ,1rc1ch solely 1hc rescn of ancicn1 ,luh•And· 
of river ffig. li. These ,i1e~ rcprc5ent burn agricul1ure. Larger por,ulaiion~ or 
lhe cumula1,ve cffcci of long·lerm or more long.1crm habitarion. or both. 
cpi,01fal human occupatit>n in urca, wi1h co11ld have rcsullcd in eoenstve burniros 
good Hshin8. good ~11ricul1unil soas. or of 1icrrn firme Iorests. includin8 forc~t, 
both (6). Thc oldesl evidcncc of human well removcd írom meam~ and rtvers. 
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t.oca1ôon O.p1h Ascfyur,11.r.:t 
Uccfi1. 11 (cm) •t•nd1rd<levl11lon) 

(A)Ulliool,liCHaflrmeforc,t (;~l:E 
(A) Od501. ti•na nrme forcs1 ( 1i :: J 
(A) SpO<lo,ol. cH1in1• ro,cs1 l~ :: !~ 
4FlU11isol l.!icrr1ftrmeforn1 l::~ro 
fflUlli1oll.tierr1ftrmeforu1 601070 

we ,amplcd a, 50--m or ~00-m inlerHls 
on transectsofl.2. 3. 6. 7.,n<l J0.5 km 
(IO)(fig. tl.Wcexaminedsoilcorcsfor 
lhcprcscnccorar>dfornmoun1.•ofchar· 
coaltoadepthofl rn.tc the waterrabte, 
or1oanimpene1rablelayerofplinthi1e. 
whichever cnme ftrst. Chan;oal wn5 
Icund m 6) of 116 ,nmpling loc~1ion~ 
including80 pcrcent of1he 1ierra firme 
cores.2$pcrcentoíthecM1ingacoru. 
and36percentoítheigapocoru. 
Wccakul111edtheweigh1 oícharco.al 

in lhe uppermos1 meter oftitrl"ll ftrme 
forcst1oi15for1hrecsites,cachon1 
dilferentlransce!. Dryweight valucs(in 
mclric ion~ per heclarc) were ~.6 :!:. 1.8 
(slandardcrror).6.9:i:.3.6.ar>dl).9:!:. 
6.6. 

!9Q•oleo-oomi<lonl o.11,oO-opoclH 
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FiJ. l. F-.i IYJ>C• ncnr Son C•rlo, vary wi1h J>C<l"lof;ic cn,,di1i<>n, ~nd clcv"1ion nl>.,v< """" tiver ~iJhl. l&•J>O f<>f<'I~ occur ln loa.,o,,•llr 
l'lood~d •rui. cu1in1• forn,s o,, Spodowl,. and 1ltrrn flrm( (n<>nl1o<>ded1 r,,,.e<I< nn Ul11.<ol• nod 0,1,nl<. . , 



~ 'lhe curhut ~vidcncc offlrc m uiese 
~ forem is considcrably older 1ha11 lhe 

urlin1cvidenceofhumanprc-1eni:c.Re­ 
ccnl palynolosicRl tindinJl Indleme llrn1 
clima!ologic1tl changes in thc Amnon 
8uinmnyhavebcc11rclelivelyfrequcn1 
duringthclatcHoloccnc.Dfyphucaarc 
recordcd from lhe Amazon Basin be­ 
twccn 6000 and 4000 ycnrs 13.1' .. 2700 
onJ 2100 ycar~ B.I' .• nnd ai abou1 ISOO. 

!!~dric~~l:;!t~~c~f:,~:.13:.,·J~1r!~ ~:; 1· 

have dcs1roycd largc arcu of forest. 
rcsultins in a large-scalc mosaic of ~uc· 9 

~~~~~";~/~rhc:i:,::~~1~t~~~n :~~~~ ª~f fJ} 
charcoal thot wc havc foun.d in ticrrft 
firmcforcs15Aswcllnthc prcscncc of 10 
ChMcoalinnonayricultural(caatingaand 
igapO) forc~I .,oil~ 
llcannolon11crbeu$umcd1hntlow, 

land tropical rain forc~ts have bcen frcc 
or firc dis1urbar,cc. Thc abundancc of 
charccnlol mid- 10 lnlc-lfoloceneorigin 
commonly found in rnin·forcM soils of 
lhe uppcr Rio Negro .,uggcsts 1ha! firc 
hu fo~ a ~ona .tim~- ~!~ a Jis~ur_bance 
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