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Several typesoflll3groat1cprocessesrelatedtothebreak~orGordwilNJarrectedthe 

grellter pa.rt of the SOuth AtrIericao Platfor .. : (1) ThDlellUc lotrusloos IInd errusioos!>UCh IIS 
lavaflows, slllsanddykes ... 1thlllad_lotens1tyfrOlllthelliddle.lJrasslctothepre_~tiao 
Early Cretaceoos, a<ldPerOlllan-TrlassicthDle11t1cdykeslocallylnthenofttlernNllfof tlle 
cooUnent. (2) AlhUneand peralklll1ne OI'IolQ'Idtism (lIICItlCto fehlc .. 1th minor as:;.oclateó 
carbonaUtesJdeve lopedwl>enSouthAmer icaarodAfr1cawerellOViooapart;thiswasPlllstlypost_ 
Alblllolollgebut IasteduotlltheMiocene. Afewalkallneiotr~loosaresyO(;hronous .. ithtlle 
.lJrasslc_EnlyCretaceousvolClIOlsm. ()SeveralklO1t>erl1te i otrusioos recogoized in BrllZllian 
cratooic areasormiddleProterozolcage, aswellas loareasarrec::tedby late Precancriao 
orogenicpr~s~s . 

The IIIêIxIllVII thlckness of ba!>altlc lava flows and dHs 1 ... the ioterior of 
jotrac ratoo1cbasiosreflechthe jofluenceofoldergeoloç1cal !o.tructur e!o.. Many Preca/llbrian 
f~lh anel fractures iotnJded by dlabase stlow displacement dth! ... ctyke s .. arms. Oykes 
apparently UI1related to older fracture!o. belong to areas s..tlJec::ted to tenslonal stresses rurirog 
continental separaUoo. Thealkal1ne""'groatl$lllatthebordeuOftheParwbasiojoSrazll, 
Parll~yand801IYh isgenerallyCDOtrolledby uchesand faulted rIe~ure!o. . 

lhe relaUoo~ip beb een ocean1c fracture zonesandPdeogene "",."...ti:;/ll lo the 
continentalcrustisclearlydisplayeclloatleasttwosites, correspor>óiogtoproJect!oosof 
theROII'I3nClleandFerl'larododeNorornaoceanicfracturezones. 

MesozOiC tectono_lIIiIgmaUC acthatIoo of the South Alflerican Platform nas 
generated a serjesoftyp1caltectoolClIs~htioos, !>UCnlls~veraleollstal and Interior 
sedi..",tuy bastos and ddespread 19neoJ~ records. lhe btter dlsplay a diverstrled character 
wIthrel)<lrdtooature , ageill'ldorlgl .... G.Jtstarodiogprogresshastleen ""'Del ... thekoowledgl!;of 
fllCtorscont rollloothedIstrlbut1ooormagmaticboóie!../lLMEI0A(19B}Jpre!>e<ltedare ... lew or 
alkal1ne 19neo.Js bodi<'!sofSOo.JthernBrazll, ldentlfylogpro ... lf'C<'!Srelatedtotheed9<'!s anel 
prox1"'1111nnerzonesoftheParaoábasl0. In 1986, thes_authoran.lyzeclthedistrlt.;tion 
ill'ldtectonlcrelaUonsofthePDst_Paleozoicma!jllllaotis.mDfBrazll.A specirtc s tudyrocusiogoo 
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northl!astern 8razIl (ALloElOA etal., 1988) detailedthepatterrt!> of 5.UCh m.agnatl~ and 
dlscussedltsage. Asutm'lilryoftheknownmaficdykes"arms, includlngthosebeJonglngtothe 
MesozolcandTHU<lry . waspresente<lby SIAl et al. (1987b1. SACOWSKI (1987) haspo!ntedOlJt 
s everal iIge_gr~s of IgneousrockslntheSouthAmerlC<lnPl .. tfornoan<l re l<ltl'![j iX'lsl'!s of 
platforll..ctlvatlonstopl .. teklnefl\iltlcs. 

Inorder to understand the acthatlon phenomero.l in a broa[j 5en~, 1t 15 rrcessary to 
c<>I'sider ti'll'!relationsbet"e.,.,recordsofthel<lst 180Haanclottll'!r elementsoftheplatform. 
This pape! atterrpts to SIJIMIiIrlzetheknowled;jeofti'll'! 19nerus recor[j by c~aring the 
av .. il<lble data on magnathm to other re glon.ll and cOJ1tinent_sc<llc intraplate featur e ~ 

g!!neratedlluringthel<lstthirdofthePh<tnerozoic. 

Unstable areaS affectedby .. ctivatiOJ1pher\oml';naconstJtuteane" type of motlile 
reglonknD'WnasgeodepressiQ<1sor[ji"astructures(Gt((IA, 1959. 19881. Recently. theconcept 
of platetect0J11cshasbeel'lmorewldelyappIledtoexplainthe!>eevents, buttherealnature 
of theirrelaUonshasnotyetbeena[jequatelyestabllshed. Mobillstlcgeolo<;llstsh.lve p<lid 
lIttle attentJen to the remot e interiors ofcontiner'lts, a hct that explains thls lack of 
krmwledge. 

The t ectono_magnatIc actlv~tlon Of the South Amerlcan Platrorm (ALr.ElOA, 1972) 
sho .. s dl the characteristics corresponding to the autOl"lOlllOUS type di5.cus~ed by StQEQ,OV 
(1968).Thefollo"ing~l"(lOTIenaarl'!obser ... ed: 
aJintense tectonicpulses<lurirv;:lrelativel ys.horttimeintervals: 
b) large areas affected by the Mesozoic_Cenozoic igneou~ activity and by tectonl~, especlally 
betweentheendoftheJurassicandtheAotian' 
c) synecllse areas and anclent cratonlc bordeIS that have suffere<l the efreets of acti~ation, 
but"ithdifferJrqint=ities; 
[j)intel'lsemovemel1toffaultblocks, precee(\<'[jbycrustal,tretct11ngand other events, th.lt 
leó to the appearance of runerou~ tectOJ1Jc M,lns prior to continental separation. The 
units generated ó..>rirq thi&time interval correspOndto the RHt Sequence. Bet....,.,.,., the 
~sozoicancltheCenozolc (OriftSequence) , teetonicactivity .. asrotas lntense. 

The ignerus acth1tydeflnlngactivationpher>ome<1a throughout the\OtOrl[j has a1so 
been observed lntheSoutI1AmellcanPlatfor"'andgeneratedagreatvol~oferruslve rocks 
and nunerous rr.1 f1 C lntrushe toalkal1ne 19neoust:.:x:lJes . The <lges <lr'l[j[jlstrlbutlon of the 
exlstingrecordsobey ce rtainpatte rnsthathavebecatne pro<;lresslvelybetterll'lOerstood. 

lhe gIeat extent ofthe tl">:ll e liticmagm.:.tismaHeetlngall the BrazilJan geologiç 
provlnces andtheadjacentpOrtlOJ1softhf!platformlnlll!lgttJouringcountr lesls a .. ell _known 
fact. Figure lshcnos the contOOI curves oftotal thlcklll!sses ofeHusiveand intruslve rocks 
as mapped in thelarQe8razIllanPaleozo1c syneclbes. lhe Paraná, Parnaíba and Amazon 
synecllses [jispl~y remarkable total thlck""sse s ar s llls and fIo,"s. lhe first exhlbits 
thicknesses as great as 1700mofeffusivescoverinçanareaofc. 1,200,OC(lkm'. The other 
synecl1ses, however, havern...çhlowerval~s. correspOrldingmalnlyto $llh. In~thern8razil 
andUruguay,thl!basaltflowswere cover ed( andintercalat e[jinpartJbydacltlcand,hyolltic 

of max111U11 total thickne~s of pre_lava , ediflll!nts .. ere also t he sltes Df 



Bol.IG-USP,Sér.Cient.,20:71-SS, 1989. 

the fllad_ total thicl<nes5 ofbasalticeffuslves(Paranátlasln) or the greatest total 
thickness (Fig. 1) of lntrusive dhbase (!\mazonandParna!ba tlasins). In theParnafba basln 
there isnocoincideneebet""",enthezonesoflll.lxi_totalthlcknessofflOW5andsills. Nor 
do tney coincide with the location of the center of the basin. In the Ama~on basin, situated 
o.opon a cratonicarea con~lidatedmorethanl.5Ga ago, rare flowsand the rTI1Ixi ...... total 
thicknes, of sUb (003 OI) occur 1I1ong the ads of the basin. AIRES (1993) tias pointed out 
that the ad5ccincideswithzonesof intersectiogancientPrecilflVrian alignments. 

Some l~rtant structural I1neaments in the pre_Sllurlan basenoent are dlso 
r l!'prl!'sented in Fl9Jro~ 1. They probably repre sent activated Precambrian fault ~ones, but a tew 
ctthemareyoungeranddeveloped(i.jrlngthe late Jurassicand earlyCretaceousontheeastern 
nank of the Paraná basin as the Guapiara, $.;lo Jerônimo_Curlúv", Rio Alon~o ar"'(! lHo Pi~lri 
lineaments. They have played anl~rtantrole ininfluencing the develapnent of post_ 
Paleozolcmagnatism. 

lhe climax otthefllagrnaUcpl"!enOrnenaoccurredbetween themidclleJurassicand the 
pre_AptlanearlyCretaeeous, wlth thelllad ....... igneousacth1ty corre5oP()l""lding to an age between 
120 and 1 30~. CUrin-g the Iriassic and e~en before (Permian) the basaHic magmatism (5111 5 
anddyke,)were ilrÇlOrtanti."thenorthernpartof theplatform. 

I" the sub5trat e oftMSI!'dime-ntarybasi"softhecontinental rTI1Irgin, i.ntrusiOt1s 
anel nows nave been recoqnhed which snow <l9"'s <>nd chemical r>atures freQJerltly identicai to 
those pIese"t in adjoi"ir>g emergent areas (ASIolJS. 1984»). Volca"iclasti.c rocks a~sociated wtth 
ba5alt flows anel !>edlnent<lry rocks arepresent in theCalrÇlO5 basln (MlSUZAI<I, 1987) witMn 
so.klaqueous,lacu;trloeand.-.ubaerialenvirQf"lrlents,thislastrepresentedbyredvolcanictuff. 
Later rntheNeoccnla", thelakesbeca<neprogressive lysl"lallowerandvolcaniCrTl1lnifestat1Ot1s 
lessmazked (CK!\NGet aI., 1988) . 

are num<!rous maficdykesw<lrmsof post_Paleozoic age along well_defined 
direct1Ot1s cutting the exposed bas....."t aod wme areas with Paleozoic coveI. Fi9Ure 2 
111ustrates tredistributiOt1ofkno.,.,dykesnorthofl4oS latitude l1sted1" lable1 . lhere 
15 a remarkable U-.espan (2'SOto l00~) betweentheagesre!X>rtedby o..1VElRA 6; t4)NTES 
(1984) ar>d GIBBS (1987) fOI dyl<e SW<lrms In erazll an<J the GuJ~"as, re spectlvely. I" splte of 
the fact that SO"lle swarm~ have Ot1ly a few age dete rmin<ltiOt1s ar>d, cf tr.ese, rnost are by K/Ar 
meUlOds (GI68S, 1987), s.ome <19'" grOJl)S can be pre llminarily detected : 250 to 200 ~ in the 
northern portion of the pl~tfonn (Cas .. lpon~ , Guyana, Suri"""", anel part of the Alto TapaJós 
basio dykes); 180 to 130~lnthe Takutuar>dParudeEste_MonteAlegre zooesandthe Alto 
Tapajós lI r.eall'll!l1t. At the present stage of geocl"lronological reconn<lhSdflCe , otl\er dyke 5W"flnS 
seemtobec~rised wlthl"thel40to11DMa.timelrlterval 

lhe Permo_Trlasslc dyke swacms ar tho> northem platform s eÇJl"l">ef"lt extend to 
neighOourl rç c:ountrle s . GI98S(1987l, follo .. 1r>g upthe ><orkof, ;"l/I"IOO'1gotho>rs, CtO..OH.J<I & 

MILI\ER (1971), hIIs s tIessedthatthe~_orie"teddyke swarmsofnorthernSoutl"lAmerica are 
mab.:hed by a symmetrlcal, parallel suíte in West Afriea, mal<ing up pç:rt of a central AtlanUc 
dykesystemnavlngapre_clrifttotallengthin excessof3, OCIO km. lhedirectionalconsistef"ICY 
of iwlated swarms over dhtances as great as JOO km ",-,st be s tre~ sed . Some lndiviÓJ<lI dykes 
have lengths ofabout 100km, as in the Takutu llne;l/TlC"t (flg. 2-"') and in the Cassipoá 
m<ogmatism(Fig. 2-D). lhe formerisaclearexampleofad<lptationofthebasierTl1lgr'latism to 
basement fracture ~ones (FiO. 2_G) . It 15 a long ~warm ext endin-g f r O'll northern Rora!"", to 
Guyana (Berbice ~sl") assoclated with r eactlvated fault~ ( (i.jdng Permian aM Jurass ic) and 
penetrated by NE--<lrleotetldlabasedykes. The TakutuGrabef1 cOt1tainsa voicanic_sedilnentary 
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fUI of .ÀJrar.stc age. lhe la~as !.how a ba~altic to ar>desitic character (Apoteri rorrooation of 

.).Jrassic age; BERRAt.GE:6: Cf.:ARLAY, 1975). 
l he dykes are !IOre abundant and form swar ms In reglons affected by the Elrasllhno 

Cycle (Late Precambrian). Along the coashl zone or 1\IIIap..i, in northern Elrazll anel in french 
Guiana t he signIficaot Tr iassic dyl< e swarm parallel to the coast h e~POsed within ~ cratonie 
are~ of pre_6raslliano age. 

In the 5!lo Francisco Craton, aoancientareaof the South ~rican Platforll 
consolidate<:J aDout 1.8 Ga ago, Mesozole_Cenozolc diabilse dykes are rare . Iotlreover, in the 
ne1ghbouri .... mar9inal basins t he re are no !:Iykes, sUIs Or flows (ASMJS, 1982) 

lhe dykes occur in zones that were s...tljec t ed to tenslonal stresses wring 
continenhl separation. lhey frequeotly occupy reacthated ancient Precambriao faults lo 
Br<lzillan geoloqic provinces anel neigl"bouting cO\..01tries. lIithin the Ponta Grossa Arch, on tne 
easte ro fIank Df the Para0/! basin, h.Jndreds of dykes constltute four principal swarms (Fi9. 
J) . One of the dykes has a th1ckness or aDout 1 km. The~ dikes are believed t o have played 
an l~rtant role as flow_feeding "sprlngs" <lt tlle center of the basln (Fig. :S). 

lhere is s trong structural controI of tlle flood basalts anel dtabase dykes and silh 
alongtheborderoftheParanábasin(AL)oEIDA, 1986). Theywe re 9reat1yCO<1trolledbYlQl"\esOf 
crustal weakness repre:;ent ed by basement faults or fl exures. 

Table1 ~wsth"tthedirect1onsofdykei"trusionsaremainlyEl'.E_fN':arv:lNNW_ turl. 

It ls exceptional to finei N-S anel E_II' directions, .mich are also rare in the Pre c<YItJrl"n 
basement. In eastern northeastern Brazil, the dlrectlon of t lle Rio Ce<lrá_Mirl m rt1<!9"1iItisrn (rlg. 
2-F) does not correspor.d to baseme<1t faults. It 15 represMted by a sub-IatitU!linal dlabase 
:>warm of Middle .lJrassic to Early Cret/tl:eo.Js age (GCM:S et ~l., 1981). AIso 10 this region, In 
the states of Rio Grande do Norte anel Paraíba, there are olivlne basalts, tlasaoites , 
a""'aratrites anel nephelinHes of Eoce<'Oe to Miocene age. Belonging to tlle IoIacau rormation, t he 
assoclilted bodles probably constltute an i~ous <lligm.ent oriente<:! lfiW (ALt-ElDA e t aI., 
1988), not far frem <lnd parallel to the coast Une (fig. 2_E). 

phases of alkal1ne mag'lliltic acthity ha~e affected the South American 
Phtform since the Perllüan. The most ..ncient 1s not "HY representatl"e lo volune no! 
widespread (recho oos Io'()rros and P~o de AçU::ar on the Brazll_Par~9U~y border and iX'5sibly Seis 
La9Qs io <1Qrthern I\IIIazonas State, Braz!l; ISSLER et aI., 1975). A secood phase, 
contemporaneous w!th the tholeUtlc b/lsaltic ""'gnilthm, occurs <lrQo.J'ld the Paraná basin at its 
..estern (Paraguay; PALMIERI & ARRIBAS, 1975) and easte rn borders (Brazll anel Uruguay, vale 
Chico Formation of LWIERRE & HALPERN, 1971). It 1s also evident In eastern Bollvia (rlETCK:R 
6: lITHERLAI<I , 1981lonthel\f!lazonCratonat \lelascoil/'lClCandelária. 

l<1trusions associated w!th longitudinal f<lults anel fractures relat ed to tn" Ponta 
Grossa Arch in Brazll belong to the second <lge gr~. Nevertheless, there are "",ny late 
Cretaceous alkaline centers, iX'sslbly arrlliated witi> the Serra do IoIar Allteclise 

figure 3displaysthepos1tionofselle ralbodiesoftMsgroupaswell as several 
ot llers rehted t o the third grOUÇl or alkaline intrusions and effusions that formed between 
Albian anel Eocene time . There are "",oy bodl es of the tnird group 5urroo.naing the Paraná basln 
In northeastern 8nzil anel eastern Para9U"Y and POs~lb ly In Roraima 1n rrJr thern 8razil (e.g. , 
CoJtriman1 ; e .9. lSSLER et <lI., 1975 ). The che<oical nature of this rock 9r~ 1s dive r sifi e!:l. 
At tlle northe<lstem border of the PH.,rn; ba~ln, the l"tru~ions <lnd rare effusions e~h1bit 

undersaturated all<aline, alkaline_ultrabas1c anel c<lrbonatitic characters (LLBRICH & GCJoES, 
1981) anel are <lssoci<lted w1th kitri)erlite lntrusion5. The Serr<l 00 Mar, in southeastern Brazil, 
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.a ... affected by ma"'1 Late CretateOJ .... lMinly felslc alkaline lntrusloos. Eocene ri"rMllte 
flows arl': known in the Paraíba "lvl':r Valll':y (RICCl)oIINll':t aI.. 1983) and in the Guanabara Bay 
rl':oloo. both w1th!n th!': Stateof "!ode Jane!ro. Inea ... tern Paraguaythls 19neous phase 
c~r 1seslntrU51OO5anderru51OO50rapotassicnature(Sapt.M"lCMlpll':x · PALHIERI6:ARRlSAS, 
1975) anel Eocene flows anel intrusicns ofbasanites in A5<JOCi6n (Ptrt.MIERI 6: VELASQ..EZ . 1982) . 

Theallcal1nelntrusioos , carbonatltesandkllllberl1tessltuatedalongtheboroersof 
lhe Paran.ilbasln showatendencytoOCC\.4Jyarchedandfaultedregicn5andrlfh . Theyoccur 
mainly at th!': inter5ectioos Of reactlvated basetnent fracture~. nw: Poços de Caldils alkalJne 
~le_, I-owever, eannotbeattrlbutedtoth1sspec1fie~ttinglndewofihgrea t areal 
e_tent (c. 800 knI) .tIlchplaces 1t among the largest suctleOlllPll':xl'IS Inthe world; 1t h 
located at lhe nuc l eusoftwoanclentlllObllebei t sstructurallyorlentedalong NW anel NE 

Cllrections. lhis fact anel the exJstenc:e of the MOgl Q.,açu I.4lUft are lmportant to expiain its 
orlginÓJrlngtheSeoonlan. 

lhe th1rd phase ofrnagRatJ5IIIls diverslrIed in northeastern 8razll, with ages 
rangJng '4!totheMiOCffie. 0l1goceoetoMloceoealkallnerocksareabsentin5O..lthern8rnll 
and aCljoinlngcoo..ntries. NearReclfe, oothecoastofthestatl':ofP1!lnarrtluco , there are 
a1kalJne granite intrusions assoclated .dth flows andlntrusions of rhyoiites , trachyll':s, 
anOOsltesandbasal t s(LClGetal.. 1986; SIALetal., 1987a)ofAlbian age(aboutl0J Mil ; 
CAVA I':t aI., 1983). In lhe Cl':aroÍbasin, dritlingatthecontlnenta l IMrgIn lne11eated the 
presence ofanEocenevolcllnie_intruslveeenterofacldc:h.lracter. lhere is cor resporldf!nce 
between this voleani!olll andthatdiscoveredattheAtlantieHIgh (SZA1MARI et aI., 1987) 
situatedoothecontinenlandal1gned wlththeRcnanctlefractureZone. lhe Mileav-~llMdas 

lIneaml'lOt (AUoiElDA et aI., 1988) 15 OI':f1ned by plvgs, 51115 , and f1ow~ be10nglng to the HaCau 
forIllilUDr1(",bou t Xl Mil ); ltsdlrectioolslflWandttsleoothJOOkIo. Nearfortaleza , inthe 
State ofCear.i, intruslonsofOllgocenl':ag!!, lIIiIde'4!ofphonolitesand t rachytes(ERAGA et 
aI.. 1981) . a le thought tObe relllted tocontinent<'ll exten~ion (fig. 2 ... E) of the Fernando de 
NorornafraelureZone (GCAINl 6: MVAN , 1976). lertlarylMf1clMonati5Mls a1sol<nownwlthin 
thesedllll':ntaryf111oftheC~sandSantosbasin~{PET~, 198'; PETRCeRAS. 1986, 
apudMACEOO. I987 ). 

Du r ingltsPQst ... Paleozoieevolution. theSouthJWerlcanPlatfor" wasafrectedbyat 
leastf1ve~tlc:events:;c:atteredO'o'erthec(It'lUneotalneaandtheoceanlcAth..,tie"",rgln 

(ng. 4) wlthout relatlons to spec1fleorogens; 
a) PeIilOian to lrl"ssicma!IIMtIsml$welldeveloped inthenorthernpart of the platforrn 
(ng. 4_A). a:tCEIÇAOet a I. (1987) suggested that 1t lMy be related to an aborted st.qof 
contir'ental sep .. uatlc:n. lhe dyl<e swa rlftS forOling the ApatOf! (Surlname), Takutu, Rio 
Trooobetas , Paru de Este_MOnte Al egre anel CassJpor(!Une-..hbelongto ttlis sta9/!. lhe 
A rll~h dyke sw~rrn \Al.ME IDAet a I., 1986) In Central Bra211canahotle inclv::!ed In t hls 
gr~ . eventho.Jgh1tincludessomerocksofyoungerages; 

b) .).Jrasslc_Cr l':taceous pre_Aptlan t holei1tie aetlvlty to a 1arge edent affectoo the South_ 
I\oIericanplat foIIII (fig. 4-t) 5000.Jth theeQ.Ja t or and far frOllltheS3ofranciscoCraton. In the 
PariO""l.iandP"rnalba tlasinsllllPresslveanw;kl1tsOfbasaltlesillsandflowswere foIllled.lnth!': 
fo""" r bas l n 501Ie dyI<e swa rrnsarerl': l atedtothePonta Grossa Are!>. Alo-og the present 
continenhl IIIolrg ln af5oOO.JtheasternBrazilanslgnirtcant voleanlSllofNeocomlanage covered 
the areabetweenthec.opos, SantosandEsplritoSantooffshorebasins,wUh volcanielastic 
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r1Xks,sediments, andNsalt flo"s; 
c) the Aptian anel Albian records u e lIf1lted to coastal zenes and submerged reglons like that 
south ar Recife (IpoJvca Formatlon, Flg. 4_0) anel In the lower Aptian ~irnentary pile of 
the PJau!_C.vnocitn SU:l_basln, a part of the Ceará bas!n, along lhe equatorial continental 
II\)rgln. These records seetl to be Unked to ~ones 5<.tljected to continental separatlon in 
laterti.-es; 
d) Late Cre tacews alkallne m.agmatism (Fig. 4_E), exterxl1ng Into the Eoceoe for severa I 
bodies, 1s .. Ide~reild In southern Bra~ll, for1ll109 the Itatiaia, Pass~-Quatro, anel Poços de 

Caldas COI\?lelleS, among others; 
e) Terthry .... gnatiSl' wrlO9 l he Eocene to Mloceoe (Fig. li-f) .. as "",re sig1Hlcant in ~o lune 

than the Aptlan-Albian actl~1ty but 11111ited to only a fe .. areds, (northedste rn Brazll. 
eastern Pilrilg.><ly ard d fe .. other places. Along the northl!astern continental margln the 
"olcanlcrocksareintercalated .. 1thsediments.They~r1setheMacilurOf1l\iltionan(! 
lieceja~, "'-"'daú, Alto AtlAntlco dnd Alto 00 Ceará volcaniSlll. 

lhe rocks of thef!veage_groupsha"edistlncU"e COfIIPOsit1ons: the fint and 
second are largely tholei1tic in nature but lnclLOde some alkaline rocks. 1nthe th1rd and 
fourth agoe_groups th<!re are mainly felsic alkaline rocks, <IOd, In the rrost rec"nl group, i! 

basic_alkaline tenoency 1s r>oticeable. Acld volcaniSlll 1J<o:1ongi09 to l he second group 15 
r" corded in the 50uthern portion of the ParaNi bas1n (Brazll and Urug.>ay). lher" h aho some 
ri'lyolltic ~olcanism at lhe continental margin (Atlantlc and Ceará hltfos) , and on the 
contlnent, south of Recife, related to the thlrd group. 

The Pal~ i(1le(lUs activlty in the southeastern and IfIfest . central parts of Brazll 
5""""5 to be the late magmatic eq...ivalent of the important lat" Cr"taceou5 alkdllne "'<I!piIthm. 
lnnorlheast"rnBrazlltheTert1ary"'<l!pilt1Slllc~rlsesanautonomousepisooe. 

structural l1nea111e11ts and dykf! orlentations 

lhe presence or 5trvctural llneaments and the!r rehUons lo maQll\i!Uc dyl<es 
assoclated .. !th the actlvatlon event ha~e been (Hscussed in Brazllian geoloçical l1teratur", 
but the rewce:l runber of available datings arld even ttlf! Cotrn"On lack of data on e~iderx:e Of 
reactivation of arx:ient faults do not alio .. a mor~ profOVld study of the so.mj"ct. The fact 
that the I<no"" dyl<" swarms in the platform <lre not ro..merOU!; (laOle I) fI'l.Jst lJ<o: errphaslzed, as 
.. e llasthenotableprevalenceofEt.E_tH'.:and __ ~(!lrect1ons. 

The IIIQ5t promlnent dyke s .. arm5 ar" e"po~ n~ilr lhe ~oast. Some of them are parallel 
to th<! coa5tl ine, coincid1ng .. 1th Pt"ecaotlrian structural llnedrnents (lhe C<lssiporé and Rio 
Ceará_Mirim magnatlsm and the Serra 00 Mar dyke s .. ar"",>' Other coastal dyk" swarlllS form 
different angles .. ith t he coastll"", such as the Tdkutu, Apaloe, Ponta Grossa Arch and 
vIt6r1a_Ecoporanga s .. arlllS. Ali of them are prohilbly r" late<! to the r1ft (Jey"lopment that 
orlginated the Atlantic ac"an north and south of the eq.Jdtor. 

In th! rl!ll"l;lte interior of the eontlnent some baste (!ykes are grouped lnto lineaments 
(Paro de Est"_lot)nt,, Alegre , TrOll'betas, TapaJó~. etc.), OtheIS fof'" s "i!rrTl'S, ~t a trf!1'ld 
panIlel to aroclent Precantlrlan dlrectlons h c"""'""", "ven in lsolated dykes. Probably. thh 
15 due to fracturlO9 aloog orlentatlons c~tibl" .. lth tenslooal stresses at the time of 
intrusion. Scrne bas1c dyl<"s do not seem to be I"lated to <I<1Cient strvctur es and may correspond 
to rigid plate rhsures lmposed Oy st ress n"lds affecting tr... lithospher" malnly during thf! 
Late.l.JrasslctoNf!ocomian, thetnOst in tenseepochoftectonism<>nóba5alticmagnatnjectiOO"l. 

Ienes Of!l\ilxtrrunlncldence of ba5ic!l\ilgn<! hav"bf!en !I\iIllP"d in t he largest 
syneclises. in t he AmaZOO"l bas1n ther" 1s some evioence ar a prooable 1101< bf!t .. een the 
intenection of ancient Pr"Cambrlan al1~h anti the distri~t1on of sl1h (AIRf:S, 196). 

lhe relaUOO"lship IJ<o:t .... "n Igr>eOO.JsborJles, especial1ythell>:Jst rec"nt """,,s, arKI 
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geotheI1Ml arlOlllolHes i" stiH poorlyU"\derstoodasavailable data are fe •. In eastern 
northea"ternBradl, geothermal arlOlllolli e& acc~ythed1stributionofareas arrectedby 
lertiary magnatiSlll (CI\RI<EIRO et alo , 1989) near the cHies of Fortaleza and Maca... ana tlo!t .. ~e~ 
M~celó and Joao Pe&so.l . 

Origin 

lhe Me"ozo1ctoMiocenema9""ltis.mrecorded.lthintheSouthAlllericanpIatfotm ooes 
not ageee dth the idea of t'() t spoh fbed in the mantle under the Il'()~ing pIate as there are 
no orderedages as supposedby fERZ (1977) andfLETCfER & LnfE!l....ANJ (1961). lhe ""''1'''tl" .. 
se!!l11" toreflectageneraHzedheatlngofthemantle ofo..<>knownor1g1ntAJtcapableoflocally 
peoducing partial fuslon in the lithospheric mantle, the penetr~tioo of magma along zOl'"les Df 
fa~ourable structures Df the cootinental crus t, and e ~en the r~ture Df Gond'Iana. 

lhe boo:;Iie" related to the Rio Cear~_Mlrim magrnaU,;m orere formed by extensional 
intraplate stressesre latedtocootinentaldrift(FRA/lÇCl.lN&SZATMAFlI, 1987). 

lhelnterpretatloooftheorlginoftheigneousp/lef'lD(netla faces dHficulties , such 
as the apparent lael< Df re latiooships be t.een ~ l lgrmenh iIfld mapped geologicaI (avlts. Tho! 
influence ofbasementstructures.asprobablyi~rtantdJringthe eventsbeheen theend of 
the.lJrasslcand t heNeocomian,butfoetheflO'l ... ""dyoo..ngerintru ... ioos,thisrelationshipis 
not scclear. A"SU1Iingthatplatesare rigid, SJ\OCI'IIjSl<I(19671suçgestedthatchangesinthe 
state of stress 'I1thin the plates are the "",in cause of tectono_JI\IIgMtlc activatioos. In fact, 
th!! r e lat1~ely hl\t1 spreadtng r~tes bebeen 107 and 7'2 Ma, and the drOO in such rates after 
this time colrclde '11th the thlrd and fourth age groups Df alkal1ne igneous bodie~ o15cus~d 

abo~e. lhree separate epochs representing the largest ango;lar changes In rotatioo pole 
cooroinates aee dsopointedout bySArXlll'SI<I (1967) inOrOer toexplain intraplate J1\(IgJI'I<IU~: 

latitudlnal changes at 111 _107 Ma and ~t 54 Ma anel a longitudinal change at JB Ma, ali of 
.. hlch coeresp::w-.d to açes Df lntense 1'7'1!OOs acth1ty . 

lhe authors are grateful to Dr. Val1yaM. Hamza anel Oro WaldlrL.Ponçano for 
re~is1oo of the English ~rsl00 of the manuscript õ to Mrs. Damaris R.Marlns, Hr. Aluísio 
d ~ S. Frota and M:r. Waldir O.Cortez for th!!! fit;IJres : and to lPT, the ~o Paulo State 
Techrmlogical Research Institute, forprovldlngsupportforthl sstudy. 
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figure 1 _ Present-day areal e~tent of lhe post_P<lleozoic rTIiIop<Itism In the synecltses of 
Brazlldtheqlhaslsonisopacl1contours (inmeters)of(l ) thicknessoftxJs<lltflow5 õ (2) to
tal thicknessofdiabilsesills. severalarea,;aree~asized, fore)(~le : (3) greatest 
total thicknessofslll,;; (4) gre<ltes t nurt>erofdrilled sllh: (5) thicknessof lava flows. 
Other syrrtlols are asfollows: (6)volcano_sl!'dilnent a ry cover ; (7) shield · basins: (11M) 

Amazon , (AT)AItoTapajós, (PEl)ParnaJba, (I"R)Paraná , (PX)Parecis_AltoXlnçu , (SO)SolimOes. 
Structural Une<nenb". r~lated to: (8) ancient activate(j fau H zones (clasl"led where 
approdrTlilte); or (9) nlaÇTletic anornal1es : (A) Tra íra , (B) Jamarl, (C) Cachorro , (O) Urupi 
Pitanga, (E) Jarl-Fa15ino, (F) Ja...."ada, (G) Abacads, (M) Tocanttns_Arag.;aia, (I) Sobral_Pedro 
lI, (J)SenadorF'onv:u, (K)Patos, (L)Pernant!uco, (M)Vasa-Barrls, (N)Transbrasiliano, (O) 
GoiAr1ia, (P)Lancinha-CLbatao, (Q)Guaplara, (R)SaoJerOnimc....c:utilJva, (S)RloAlonso , (T)Rio 
Plquirl, (U)EncruzilhadadoSul. 
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Figure 2 _D1stribut1onorthepost_Paleozolcc!yI<e swar~intheroorthernpartofthl! South 
AlrlerlcanPlatroI'lll: (A) Takutul1r>earoent õ (BlRioTrorrt>etasl1r>eament õ (ClPilTudeEste_Monte 
Alegrelineaments; (D)Cassiporémagnati$lll; (E) I4ecejana_f"ernando de Nor0nh3 l1rleilment; (r) 

RIo ceará Mlr1111magonatiSlll; (G)Guianasc!ykeswa rms; (H) Alto Tapaj6s6asinc!ykes õ (I) ForlllOso 
do Araguaia l1neament. Key syrrbols: (1) diabase dykeor volciIJ1iccover, (2) alkal1nebody, O) 

fault, (4) e~posed basernent, (5) Araguaia Folel aelt of Precalltlrian age, (6) paleozoic cove r, 
(1) Hesozolccover, (8)...-.dlfferentiatedorCenozoiccover, (9)acousticbasementhl<,11. (10) 

lnternationalboo..ndary. 
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F19're J _ Dlstrlbution or the post_Paleozoic dyke ~warms in the southern part or th~ Sovth 

American Platrortll. Key s)'ll't>ol!.: (1) <llk;dine bodie~, (2) magnetic ar>Otl'laly, O) diab<lse 
dyke, (11) Cenozoic cO'Ier, (5) Mesozoic co~er. (6) ba~alt~. (7) Paleozoic cover ,(8) ba~ement. 
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Fi",",re 4 - ReCOl1Struc::t1011 of the post_Pa lI~ololc magndtl sm of the South Americiln Platfor m 
accordlng to age. Tl!Ctonlc domalns: (1) Precaotlrian 5hield areas. (2) platfonr. co~ers, (3) 

volcaniccovers, (4)lntral)aslnalsills, (5)A.rxJeanChain. Keyto thesynbols: (6) contact, 
(7) oceanlc fract ure rene, (8) dyke s ... ar .. 5tructural trend, (9) present_d<ly limit of 
in tral:las lnal sills, (10) preseot-day limit o f Mesolaic flo.5, (11) ilpprodmate posltion af 
a lkal1r>e bodles, (12) maÇ1l\i!tic coq)lexes: (CA) Cabo de Santo Agostinho, (PC) Poços de Caldas. 
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Tabl., l_MalnchariICteristicsoftheDOst_Paleozoicdyl<eswarlllS(andlllioorsl11S)relatedto 
the Mesozoic acUvatiOflof the SOuth AmerlcanPlatrorm. Syrtlols: (ab)alkal1nebasalt; (ad) 
andeslte; (db)dlabase; (dr)diorite ; (dg)dior1tlc<;labbro; (gb)gabbro; (tb) tholelitic 
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