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The effect of long-term asthenosphere physical properties on the lithosphere
mcchanical beh aviour of Afr ica and South A mé r ica
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Earlicr studics I/(/I'(~ ,1'1101 1'11 (1/(/( the {/I1/1J!i(lIdc differcnce of the M2 tida! gravi ty contponen t (TGII) betwe en the
mcasurcd and calculatcd responsc [or a visco-elastic Eartl: is significantly correlated with lhe effect ive elastic
th ickucss (Te) of thc lithospherc. Using a regression equation olnainedfrotn a global dlstrib ntion. TGII data lI'ere
iutvgratc«! lI'i(1I those obtaincd liy othcr mcthods (gravity-topograplty coliere nce aud thertno -ntech anical analysis)
providing a spatia l covcrage sufficient (o establish reg ional Te patterns for SOl/Ih America and África. The
contbinution c!( Te estimatcs dcrivcd from tida! gra vity {/IIOII/(/Ii es atulfrotn isostatic response modell ing lI'as
snccessfully applied to COlIs(r IlC( a continental scalc Te lIIap for the SUII(II American plate. Tliis m ethod is here
a/lplied (o the contine ntal part oft lu: Africcu)plote . Thc resultant Te patternsfor both piares are th en co tupared. and
tlie sitni laritics relatcd to tlu: clastic pa rameter ofthe 1II0il/ tectonic units ofeach continent are analyzed in tlie light
ofthc brcak-up proccss 01' Wcstcrn Gondwana.

TI/(' pcriod ic g ra vi tv variation lI'i (1I (ides, dri ven by 1110.1'.1' redistrih utio n. is a characteristic of lh e (6'1I{//IIIC
rcspons«: c~( th c Earth (o {// I external s ümulatlon. The auraction 01 the Moon and SIIII causes IIIOS( of lhe Eartli's
obscrved cxtcrnal tidc potcntia l. a supcrposition ofvarious frc quency components ofthe oscillation modes. The liigh
linear corre lation (r = - 0.S8) !Je(II'CCII the tidal gra vity anomalies and Te estimares by the isostatic respottse method
availablc at 36 locations worldwide allowed the establislnnent of a linear regression model. Reg ression analysis
lI 'as based 0 11 worklwide sclectcd data. both fro m the point 01 " iell ' of tidal qttality datei and re liabllity of lhe
corrcsponding colicrcncc. This equation \\'0.1' app lied (o 50 tidal gra vity stations available 0 11 the SOI/(h Anierican
platc. and to 3-1 a vailablc for the African plote. A comparison between the "rigidi ty" lII easl/red for d[{ferellf
s(r llc(lI res c?( (he SOIl(h A lll erical/ {/I/(I /(fricallli(hosphere. '11011" o c/ear cOll l ras( belll'eell (he ( 11'0 cOll l i llell (S. The Te
lIIap c?( (hc ,-((r icclII pla(c p rcscllfs a rClllarkable dic/IO(OIllY 01 Neopro(ero:oic rocks (lIId rell'orked older I'Ocks. II'hile
1011 ' Tc l'(dl/es i ll SOIl(1I Alller ica arc oliscl'\ 'cd Ol/~I' II'here ex(ells il'c (eclOll ics lI' i (1I imellse volcallislll lIave ac(cc!.
IJ'lI ile (lIe Pall-/( frical/ dOlllail/ s hm'e pcrSiS(CIlf~1' 10 11' Te m/lles « 60 klll (//u/ evell <20 klll) , (he cor re laled
Brasiliall o dOlllaills sho ll' Tc l'(dllcS c~f50 lO 70 klll .

A I(IIOI/g h AJi'ica {//u/ SOllfh Alll cr ica hm'e pre \ 'iolls~l' shared (he sallle cOII(ille m ( /Veslel'll GOll d ll' all a) , i( is
p ossib lc (() di Cr i lllill(/(c \'CI:I' dUrerclIf bel /(/I'iollr ofier cOI/(illellfal dr ifl {/Iu/, (o a lesser eXlell l . sOllle ear l ier d[{ferelll
(cc(oll ic-lIIaglllar ic c/w ra clcris(ics as II'cl/ , Bu(h plo~forlll dOIllOills prcsellf silll i lor (ec(oll ic f r alllell'or ks, lI' i lh pre­
Ncop ro(er ozoic cra(oll ic IIIl cld (har II'(,/,C alllalgallla( ed b)' lhe brallchillg s)',\'(elll ofBrasiliwlO-Pall Afr icall collage
dl/rill ~ -100 ,\Ia y ear u..f p la(c ill (emc(iolls (( 1'0 111 S80 (o -ISO Ma). Lookillg a( (he lIIaps of lilhospllere effecl i l'e elaslic
(h ickllcss of 501/(h A lll erica. i( is em:,' (O discrilllil/o(e (he cra (ol/ ic prc-lJmsiliallo (b l lle arem) wul lhe Brasili(//1O
orog ellic dOll/aill s (n'lIo ll' (//ul r cddisll arcas). This is 1I0( .1'0 lI'el/-de}ill ed ill (he Africall Te lIIap, becal/ 'e (lIe 10 11'

,'all/es C?( (he clas(ic (h icklless arc dUlll i/lallf, beil/g ex(e/ldcc! over c/assical cm (o/l ic (p r e-Pall Africall) dOlllaills l ike
(huse uf IVes( / ((r ica (ilOr (lIem parf) (//u/ Kalal/{{ri.

IlIfr a-p la( e ac(i! 'i(y I\'as a parficl/lor c//{{rac (er is(ic 01 (he Alrical/ (erri(oIJ' i ll Pa laeozoic l illles (ca, 95 aClive
ig llcul/s zUll es). bllf c pecia/~r l(I(er 0 11, i ll Mesozoic (illles (ol'er 250 aClive zOlles) . SI/c/I ac(iv i l)' has beell 1110 .1'(

i ll(ellSe ill (lI e Pall -A/ricall dOlllaills. Addi(io l/ol/"" COII(i llc llfal r iflillg I/{{s beell l lOlably lI'ell developed ill (III! I ((r icall
(cr r i (OI:\', Thl/ s. (her llla l age pro"i/lce ' are ,'el)' diflerellf i l/ (he (1\ '0 COlI(ill ems. Par( of (h is )'o ll llg er (CC(OIlO­
ll/a~Il/(I(ic ellc/ogCllol/ . aC(i l'(lf ioll cOll ld be a((ribllfed lO (he re/a(ively .1'1011' 1II0(ioll of (he Afi 'icall p la le. II'hich is (//1

ubsraclc (U (hc dissiparioll uf(hc lIem gelle ra (ed by (he as(hellosphcric pro cesses.
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