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The purpose of this progratll is to carry out com-

prehensive research projects otl re¡lreseutative ecosys-

terus as welì as orl relevant hunratt ac.tivity in t,lttr re-

giorr in orcler to tlet,ertrine basic. condit,iorrs reqtrired

to harmonize envilottrìrent and developnrent.

'fhe two rnain difficulties to obtain long ternr hy-

drogeochemical data in the Amazon lìegiotr are: l)

the lack of access to the sites t.o be'stuclied antl 2)

infrastrrrct,ure (t'orti arrd Neal, 1992). 'l'hese t,wo dif-

fìcrrlt,ies were ¡rartitr.lly surpassed itt a ttronit'orirr¡4 pro-

gra,rrr t,hat, is being <:olrclttcted irr Northtrastot'tt Atttazo-

nia, 200 kln rtortlr of t,lre Allra.zorr ll,ivtrr tttottl,lt, Sct'ra

clo Navio, St,at,e of'Arrra.¡rá (Fig. l).

'Ihe olr.jecl,ivt' of t,his l)rograrrt is a,rr int,egrat,t'<l st,rr<ly

ol tlle effrr<:t,s ol rrritritrg â.ct'ivitirÌs on t,lle cl¡etlri<:al cotrl-

¡rosil,iorr ol t,lrr' <lrailra,ge wat,ers and otl l,ltc lriogeo-

chcrrrica.l cyclt's. Wit'lrin this prograr¡¡ l;here a.rc t'wtr

¡rro.lecl,s goittg ott, a.t' tlre rrtorrtent. 'l'he lirst, orre is

st,rrtlyirrg t,lte wat'er clrertrist,ry irl a t:onl,rollecl al'ca of'

164 h¡r wlrere ¡ra.rt of t,he a,rea was alt,erecl cltle to M¿rtr-

ga,nese ore exploita.l'iorr. 'l'lre rnain objective of t,lris

project is to sl;udy t,he recovery c.apacity ol tlle art:a

by comparing [he lry<lrogeochernic.al proces.sess in t,lte

¡ratural area with t,hose processess ocurring withilr t,he

alterecì a,rea. T'lte rnined area is going to be rccovered

througlr a progranl of'soil treatrnetrt, drairragr: ttor-

¡ralizatiorr and reloresta,tiort. 'l'he secorl<l ¡rro.jecl,, trr

be established in 1994, is going to st,ttcly ruainly t,he

rnercury cycling in ateas of golcl exploitatiorr, 'Il¡e

rnain ol.ljective is l,<¡ nìeasure the effects ol this activ-

ity or.r hunrans and orr tlifbrent cotrt¡til,rttttr:ttts (water',

atmos¡rlrerc, soil, planls, anirrtals, etc) of a lro¡rical

lai ttlolest, ert vi r,rrt rncrtt..

'ì'lrese ¡r'o.jccl,s ¿ì,r'e l;eirtg conclucted as a coll¿r,b-

orative l'esearclt a.nrong the University ol São Paulo

Sta.te (lrìsl,itut,r: ol Âslr'onomy ancl Geophysics/ Nu-

cleus lor lì.rrsca,rclr in (jeochernistry and Cìeophysics

of t,hc Lyt<.,splrr:rt:) - l^G/l\UPlìC'ltrL-USI), National

Instit,r¡te I'ol S¡ra,r:e lì.r'se¿rrch (tNPD) and Rcgional Irr-

stitut,e lbl t,hr: ;\nra¡rii l)eveloprnent (llì.D,\).

Hydrogeochemistry Stut'lies in Noltheaster¡l Anrazorlia

Preìiminary results of the lìrst project (one

month during l,he wet seasotr - A pril/ I 90:l), show t,hat

the waters are slightly acidic (¡rll Ìretweett ,'1.4 ¿rllcl

6.9) arrrl lhat, a,lka,li¡rity is being gerterat,ecl rvitlrirr t,he

soil-soiÌ watel systettl. For {;his p,:riotl a btt<lgrrt' wzrs

do¡re within t,lrt: <:a.tchlntrtrt' att<l lhe results i¡rtlic¿rtt¡<l

that, thc inprrt, ol' clttrlltic.¿rl s¡retlies was stnaller tlt¿rtl

the out,¡rul,, tltet'r:fbt'c, in<licating t,lrat t;ht: syst,tlttt wtts

loosing all corlsi<lr:retl s¡recit:s lltrt, chl<¡rirle, which w¿rs

irr equiliblituu fìrr t,his periotl (Fi¡i. '2). 'l'lrt'' ¡>t't:s-

elr<,e of' (la,t'l.ronal't's ilr t,lrt'se w¿rt,el's a.re rretttralizirrg

t,lre llyclrogctt iott; t,lltr ttlol>ilt: ¿l¡tiotls Nitra,l,e a¡rtl Srrl-

¡rhate, are <:irrr.vitrg lvit,lr t,lte¡rr t,ltrr t:al,iolts t,lrlorrglr t,lrrr

soil wa.t,els. 'l'ltt,r lvt:a.l,ltr:r'ing wilhin t,his logion have

r¡r:rrrcrl tr¡rorr Srrl¡rllirlc trlitrtrritls irr t,lle lllalìg¿lllcse

¡rlot,ott' (Valarclli, lf)li7) wlriclr tttay e¡¡rl¿1i¡¡ t,lre lriglr

cot¡t,r'lrl, ol' strl¡,lrat,e itr tlrt'st' tlra.irra.gt' w¿r{,t:ts. llt¡t,

t,lrtr sul¡rlrat,c is rrot, n<:itlilyirrg l,lrt'st'walr:l's siltce t'llrr

¿rcirlifica.l,ion is nol, a rcst¡lt. of't'lrc Srrl¡rlrrrr s¡><:cies ox-

irl¿rl,io¡r, 'l'ltc s¡rrrcics i¡l solttl,iolt tr.r'r'lrr-'itrg ori¡4irrat,tr<.1

rnairrly irr l,lrc lrrirtt'<l ¿rrcir ol'l.llt' lrasilr, rvltetc, lrr:sitltrs

t,llt'trrcclra.l¡it:¿rl.losi<.rtt ¿rtttl l¡ol'¡¡l¿t.l losst's tlue t,o t,llr-'

rvca.t,lrr:r'irr¡4 ¿r¡l<l soil lcaclrirrg, l¡as lrol, yt'1, r:ttottglr veg-

r:l,nl,i<.,rr t,o Jrrt:vt:rrl, Lllt'sc lossr:s. ll¡ t,llr: lrigher ¡ra,rt, of

t,lr<: b¿rsirr l,l¡e resr¡lt,s iutlir:a.(,c t,lrat, Irrosl, of llte s¡recies

:.rre lr,:irrg re{,a,ir¡r'tl lry t,lrc fìrt'r'sl' syst'r:ttt. 'l'lris lrt:-

Iravioul lra,s lr,rcrt tIr,:sct'ilrrrtl r:xI'cttsivr:ly i¡l t,llr: Iit,el¿r-

trrre lol ot,lrerr Ànl¿rzon Ie¡{ions ¿ts ¿t, <:lost:cl antl t'ight

nut,r'ierrt, t:y<:le (lìrrri.jnze<:l , 1990). 
^ 

loss ol Nit,ra.t,<: is

observerl il llrc lra,t,ru'al fìrrc.st, at'r.a, ¡rr<>lra,bly because

clulirrg t,lre wot, sc¿rson it rrriry Irot, bc tolally al>soll¡ed

by tlre vegeta,t,ion; this Nit,r¿rt'c coul<l l¡e rrrobilizing

tlre Magrresitttn t,h¿rt is ¿rlso lrr.lirrg lost by llre fblesb.

'l'he output oI l,he nrajor c¿rt,ions c.¿lu be attribut,c<l to

lwo ma,in f'acto¡'s: l) within lhr: rnint:d tt.r'ea,, wlterc tlte

vegetation is s¡-rars,: ¿¡,nd still nol fixecl , these species

are being lost t,hloughoul t,lre soil solrrIion and 2) the

high concentratiorr of Strl¡rhate art<l NiLr¿r'te in lhe

soil solution, is rrrobiliziug a,tt e<1ltiv¿rlenl arttouttl ol

calions [o nraint¿rirr llle eleclrotrerrIr'aliLy.
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Figure l-. Location of measureme¡rt site in the State of Arnapá.

Localização da eslaçã,o de medidas no Eslado do Amaptí.
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I.Iyclrogeochernistry Studies ill Northeastertr Anrazonia
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