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Parallel lllarte dyke s .. arMS Of probable late Trioil~s ie to early .)Jrassie age in 
eastern North AMeriea, West Arriea anel norU>eoil~tern South Amerieoil roI"lll OI roildial pattern 
when tl"lese contineots are placeCI batk to the!r position~ In Trioilssie tiMe (I4AV, 1971). These 
dykesseemtoeonvergeontheBlakeplaleau, theBaharoasplatrorm aIld the westem Seregal 
tlas!n. Except ror thedy\<esofeastemNOrth Ainericaandlo'()rocco, little is kllO"!lfl about lhe 
petrology anel ehemistry ordykesintheradlalpatternthat"ouldhelpto understoilnd lhe 
Atl3<"ltlcOCe3<"l. 

InSOuthAmerica,the s .. af1llSor paroilllel dykes Df /\patOl! (Surln...ne), Cayenne 
(rrenc:hGulana) , CoiIssiporé-Jari anel the .. estern ofMara.rllJo bOIsi.n (Brazil)arethelllOst 
illlpOrt3<"lt oneS30'!0n9thosewhicharepartortheroildioillpattern . ()ollheAfrieanside, the 
IOIafledy\<es .... r .. lnL1beria_lvoryCoastlstheOllOstlmport ..... tand5~tobeaCOll"lterpilrt 
oftheCassiporé_Jaridykes .. ar ... The FIlo Crande do Norte lllafiedy\<eset,whichis sl1lj1tly 
)'OU"'ger(.)Jrassic-Cutaceous), doesnotseeootofltMaysradialpattemhowever . ~rently 

this pattern .. asestablished~ringtheopeningoftheNorthAtbnt1e Oce ..... (Triassle and 
early .lJrassic), whlle dykes in Aio Grande do Norte Stateare probably rebteCI to the 
foI'llloilUon ofthellen.lêtrouj"l 11"1 Nigerioil and lhe opening of the South Atl ..... Ue (loilte.)Jrassie 
toCretaceoJS). IltherMe~201edyke s .. arl!lS(e.q. MlnoráykesofGuyana, 1J:J1dos-Hap..Jera ardin 
the .. estern Milram:io bOIs in) do not eonfoCfll to lhe radloill pattem ard .. e re proboilbly enplaced 
~rlngtherapid northward movementofSOuth Atnericaandtheopeningof theSouthAtlantlc 
OC'ean. 

Amonglhedykes .. a!1lOSlnl'I"ltioned above,lhose whlchfor",theeoilfly.lJrassieprovirce 
or eoilstern North Amerieoil(ENA)oiIfe thebeststuCIieCI. They t<:lmPr1se OJ,artz_and olivine_ 
noI'Wliltlve lholelltes overOlOrethan2QOOkIIIlntheeasternportlonor lhe Appalachlans. A 
tr ..... sttlonoill to alkaline grC4lor Triassic(?) age In eastemNe'wEngland represents a SI.b
provinceDf theENAprovlnce. 

About6!iOwhole-rocI<chemtcalanalysesauavallable inlheEHAprovlrce(~ 

etal., 1987). In thesouthern pclrtionofthe province, theáykesare olivine-nof'II\GIUve 
tholel1tes,while~rt2-noflll<ltivetholei1tespredcnlnate lnthenorthernreglon. O>e",ically, 
thesedy\<eshavebeenqr(4ledoils{a)OJ,aftz-normallve, re-rich, (b)OJ,artz-normat!ve Ti-rlch 
and re_poo~ and (c) OJ,artz_nor .... tive, Ti_ and re_poor (WEIGIWl 4- AAQ.AHl, 1970). RAa..AHl 
&"'lTTIM:OTON (1983), however, suqgested thatthere_rlchqr~correspondsrnerely to OI 

dirrerenthtedproductorthet""lothergr~andnottoasl.'Poilrate qr~. 

Althoughhlljl Ti0z-doleritespredcmlnatelnthenortnernreqionoftheAppalaehioill"ls, 

lOepartamentOdeGeoloota,U1iverSic!ilderederoilldePernantluco,50739 Pernallflbo..oco,PE,Brasil 
2oept.orMilrine, EarlhandAtMosphericSciences, NorthCilCol1naState U1iverslty,t.C,l6A. 
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theyseemtacoexlst <11th low-llÜ;! lnseveral reçiO<1softheENAprovince. 
BERTfW() ,5; mn:tANT (1977) demonstrated the sitllllarlty beheen dy\<es of the 

provinceofthenorthernll(Jpalachlans andearly.l.Jtass1cdole rite dykesofnorthwest Africa 
(t-brocco)\fhere ~rtl-normative dolerit espredoodnate withTi<2 varylngfromO.97 to 1.15:\ 
(BERTRANJet aI., 1982) andw1tha longe vilriiltlon in the triICeand .... jor e le.-ent composltlO<1. 

InSOuthAmericil,c:hemicaldatilareSCilrce and1itllitcorrelatiOO1sto.Klies. There i s 
very little d3ti1ontheApatoe (Surinarne) , Cilyenne(FrenchGul<tna),Cilssiporé_jilri, Itilitub.l
AltillllirilandPenatecauas\filrmsinnorthernBrazil. ThedykeslnSurinMJeandnorthern Guyana 
arehi!111nT1~ (2.8II-J.511:\)andSiC}z (5)>:), whiledykesin $OUthemGuyanashololow Till.? 
(l./jU:) and SlCl;? (~). Some REE, U and Th datil for the dykes in Guyilna are fOU1d in oo..nu'U 
etal. (19811). These dykes are LREE-enriched and liICkanEU-il!"IOIJI<Ily. sasedon Th/U ratios, 
theseauthors suggestedthatthe basalt i cmagnaswerederhed f r ()'ll a rel atively non_depleted 
500Urce. TheJari, Penatecaua and ltaltub.l-Altamira dykes are low inTi~ (1. 16-1. S4:\) , with 
Sl~ varying frem 47 to 53.5~'," 

lhe Mesozolc tnafiC dykes in Liberia lntn.ded the Liberi<ffi (-1700 Ma) and t he Pan
African provlnces (-550 Ma) ilS well ilS the umetillT'Orphosed Paleozolc Paynesvllle Sanelstone. 
Theyare q..artz_no!1llativedolerites,K_ andNa_enrichedinrelatlontoother Mesozolcdykes 
related tothe opening ofthe North Atlantic «(JJ'lNetal., 1988). IkIlerltes .mict1 
lntro..ded thePayresvilleSandstoneshowhl!jlerMgandThvaluesth<lnthosewhichintrudedthe 
Liberian province Sr and Nd isotope ratios displilY iI well correlated, curved nray. The~f.' 

authors lnterpreted the trace element and lsotopic dat~ as indicating the edstence of fi~e 

groups of doleritesnot relatedtoeachotherby simple processes of minerill fraoctionatiO<1 
frrn1 aCOlml(l(15oOUrce. lheyassunedth<lttt"erewasnotllaJChlnteractionwiththe continental 
crustck.Jringtheerrplacernentofthesedykes. 

lhe Marant"laobasaltlcprovlnce (BraZl1), whichocc~ie5arl area of 700 x 250km, 
cOO1talnssills andSW-~and SE-NW-trendingdykes. Theprovincecontalnslow-TiUz basalts 
(aI"Q(Sl(j1.11TiUzJ vilrylnginilgefrom 150 to 190 Ma lnitswesternporticw"\, andhlgh TiUz 
basdts 0.4 to 4 . 4:\ TiG.2) in the eilstern portiQl1wUh ages betwl!l!fl 115 and 122 Ma. 
Chemicillly,theyreserrbletheMesozoicbasaltsofthePararlábasinsinsouthernBrazil. FIIXIl 
etal.(inpress)observedsimilarNdlsotopevaluesfDrthetwog~s,wtlile thelowTiG.2 

group has hl!jler radioge<1ic Pb anel Sr and hl!jler 6 180 (9 t o 13 permilsM:!w). lhe low-TiG.2 
ma!JMsare protJablyrelatedtotheopeningoftheNorthAtlanticandthe hign..TiC\.2 group to 
theopenlngoftheequatorialAtlanticOcean. 

The setofparallel marte dykes 1'1 Northeast Brilzil (RIo GraflÓe do Norte and Cear á), 
wheredykes trendE_W, s.howsa madnunlengthof2lXlkmofdis.contiruousouterops, totalO/Idth 
of the pro~ince belng 80 km. There are sh dykes th<lt lntrude!l Precil'ltlrliln rocks with ages 
varying from 130 to 144 Ma. Coarse_graired olivjne~diilba~e~ predomlnate in the dykes to the 
south,whileporphyritictt-.:l leiitesoftenoccurlnthenortherndykes Thepresenceofcoarse_ 
gralnedhypenthene-dli1baseof uncertaln relationship to thesedykeshasalsobeen recorded 
lhe ~lilcementofthhdykeset resulted frOlllthecrustill extenslonthatga~e rlse to the 
8eo.Jét rOUl"jlt1 inNlgerIailndmarkedthe lnltla t ion ofttleopeni"llofthl! equatorial Atlantlc 

""'~. 
About fifty chemical aroalyses are availabl e for t hl!se dykes. Two groups are 

identified, one ofhiiT>TiCl;? (2.4 to 3.6l1) anelOO1e oflowTiCl;? (1.2 to 2. (1) Thefirst Is 
alsohlgherln K,P,Sr,Rb,BaandZr,lJutlowerinHgO thanthl! secondgroup . Bothgroups 
displayfractionatedREEpatterns, are LREE_e<1riched,ilndlaock (orha.vea 5liçl1 tlypositive) 
Eua!"lOlJl<lIles.Thelow_TiCl;?groupshow5IowertotaIREE. Bothgroupse:.hibitmantellic values 
of 15 leo (5.9 to 6.5 permllSI<IW). 

Inliçl1tofthe presentdata, thepresenceoftwogr0up5 ofdlabases,onehigh anel 
another low in HO:z, .. as recorded in all prov1rces here e~a .. ined. Ages, cl1emica l cO'lPlsitiO<1s 



Sol.I(õ...lIg>, Sér.Cient., 20:61-63, 1989. 

a.-.:l lsotope$, whl!re avaUable, suggest tha.t U>ese t\110 ~rOl.lls 'IIere Irdeperdently derived frem 

The similarlty beheen the ~sltlon of the dykes iIOd oceanlc cru':>t formed by 
sea_rloor expansion i.-.:llc<ltes ttlat tenslonal fr<lctures reilChed the <.,pper mantle. The che111c<l! 
v<lrlatlons <Ire explained by heterogeneitles in th!! III1Intle aro varlous elegrl!'!!':> of ÇI<Irtial 
rnelting at deep cru':>tal level':>. The radial ÇI<Ittern r("J)resents a response or the continental 
crust to the stress fleld i.,.:KIsed by n'r;Jyements 1n t he upper mantle o1.Jr1ng the opening or the 
~rth AU<tntic, as tias already bel!<'! pointed out by W\V (1911). 
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