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RÉSUMÉ 

Cc travail est destiné h présenter, pour la première fois, une esquisse tectolJiyrr6~ rlr I’..I rigola. EFJ prelnier, le.~ 
principales unités géotectoniqrres de ce pays sont définies et caractérisées : le bouclier angolais, d’ûge t;gal ou 
supérieur ù 2000 millions dtannées ; l’arc du Zaïre, d’&ge Pan-Africain : l’arc de dlo~àmedes ; tE’&e encore mal 
dè~eF~FniFlè FIlUiS se plUpulf eFlhe h? dépdt des S&+es dU groirpe du COFJ[~O ~CCitlPFlfd i,f les illhlSiOFls dCdineS du 
Sud de 1’,4.n@~,; le yraben de Cassange d’âge triasique-jurnssiqlle et le horst de Cuw.za ainsi que l’arc du 
C(Jllgo, d’âge jurassique probable. 

En second, sriif une description succincte du complexe de busse de 1’;lrlgola CII mettcmf en kidence les principaux 
travaux de ctrracière géochronologique. 

Il est morztJ2é que les àges les plus anciens se rencontrerit dws le prolongemenf du horrrlier du ~ïcistri au Sud-Ouest 
(près de 2.900 millions d’années). 

L’existence du systkme Kibaras en &gola est discutée et il est co~wlu que ce 1101~1 esf util& imp,roprt~meFzf, cal 
la ceiniure orogkque qu’il définit ne passe l’as dans la région ktudiée; il faudrait rriiliser le ferme de Séries mt?a- 
morphiques du Nord-Esi de l’Angola. 

du Sud de l%ngola, il est admis que le grand complexe yabbro-anorthosi(~lir (~<irJJeFle basic CtJlnpleX) s’est 
fnsmti par srrite d’une collision de plaques au .&kambrien moyen. L’e.xisiencr de nombreux dykes parallkles, orient& 
117600 Tir, datés d’environ 1900 MA., est due k la réactivatioll de la Plate-forme EhJl~~Jtkt~J~lt~. 

Il existe une ceinture orogénique, d’àge 1500-1700 AI.A., à pell p% pal’dlhlt’ il 111 de Cf p~wa11~ [Jtw les 1Jih 
de ~ialange, ljrorra Lisbaa, Silva Porto et 2% da Bandeira; OF~ y trouve de nombreux noytru.r de roches plus anciennes. 

Cette bande. est in ferpréfëe comme le produit d’un &.@nemrn~ thei,niomuynlnti~ll~e, pour lequel l’nukur a proposé, 
dUliS lzn hYwd Ui&!rieUr, le nom d’ÉUdJIeJ?LeJlf il’amib (16’ihÏj 1lf.d.). ~jJle YtTOllt~t~ WillfllrtJ fwOg~FliyUe appffrCd 
k l’ouesb de la prtkédente. Les ûqes habikellement renconirés dans graniks s.l., des gneiss ef des mtitasedirrieiits, 
sont de l’ordre de 1300 i\f.A. A l’ouest de cette seconde crin~ure, il semble en tV:iskr une nufre nu l’on rencontre des 
Liges de l’ordre de 950~100 MA. Il pourraif s’agir 16 d’un J~tljerrnisseFnerlf isofopique de la crinfrrre précétdentc 
ou d’un autre èvénemenf thermique de grande amplitude. 

SUJ, cef eFiseFnbk l’OrOgéJl?Se pan-africaille S’est mCLrqUt% pal’ ~‘CJppari~itIll th 11011Ve~~es CeiJl~l1rP.S OrOg~JliqUPS : 
~amara, Congo Occcidental et 1~[alombe-l\lacondo. 

Suit une description de l’èvolution phanerozoïque de l’,lFJgola., basée SllJ les principes de TUYEZ~~ (1.966), 
iiitégrant tous les phénomènes géotectoniques apparus au cours des diffekerites étapes de l’k~olrltion d’rrrle plate-forme : 
tsamif ion, stabilisation et réactivatiou. L’étude de l’ambiance gt!otectoniyrle de la mise en place des roches alcalines 
et des granites intrusifs est, ici, plus particuliilremen f développée. =i la fin de l’article esi fournie une liste complète 
des dèterminations g~ochronologiques inféressant l’Angola, avec toutes les réft+eiwes les wncernanf. 

This paper presenk for the first tilne a tectonic outliFJe of -4lngola. If brgins by defining arid characferizing the 
principal geotectonic UFlitS of fhe basemenf. d description of the phanerozoic evolritiorl is given accordirig to Ihe 
principles of Tuyexov (1.966). Evidence is presented fos the genetic processes of the empiacemtwt of phtonic arid 
hypabyssal rocks. Finally, a complefe lisf is given of a11 the radio-isotopic yeclchl~onalr,gicnl ages rzisting in the 
i!.FigolaFi pUJ$ of the z~fF’iCall Plaifwm. Also the origin of the geochroFJohgira~ dattr and the rra~ries utilizd in fht? 
respective culcrilafions are given. 
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.T. R. TORQUATO 

.\‘t’sfP fruhc1/lrf.J, ul”Ks’7’fa-st~ peltr l”‘imeilu WI, riin esbqv fecf~77ico dr Arigoln. C~o7rwp7nos ptwde /177iv e carac- 
fei~iztrr ils lwiricipt1is 717iitltrdes geofr~rfo77ictrs de ~tri~yoln : E~rtd1~ .L rugoln77o, de irlride igrral 011 wpr*ioi~ a 2.000 milliGes 
tic t117os ; -47~ do Ztrire, 117~ idcide Pan-.4fr*icana ; .1 rco tJc ~Uog’cirnedes, dc idade 7zCio inuit0 bem d~~fer7riiriaclc1, mas 
ro7r7lr~r~c77tlitltr e77frdr CI tlelwi~1~o do Gr11fro do Co77go Ocidr71fal e as i71fruGes ulculi71ns do Su1 dp .ingoln : Graberz 
tff) ~tlsswlgf~ (le idade T7~ia.sira-.lr17~assica P Horsf tifs ~~riuilzn e aA rco tfo c’oiigo, f~~f~7~t11~f~lrnenft~ de idade j11rassica. 

Sey11e-.v3 711r711 de.scr~ic&~ suci77f<1 do comple.ro de base tic .-17qola er~itlerwiczr7do os pi77cipai.s fru hulhos de indole 
yrc~t~7~1777f~l~igiclr. 

Jlosfra-se yrif’ (7s idades inuis trrifiyas sf> sifrram no l~7~olo7igtr7rie7ifn do escr1do do liasni paru sr1tlof~sfe (ceiaca 
de *) WI .w,. 7r7ilh1k~ de u17o.s 1. I)incwfe-se a e.risfè77cia 110 sisfemu A*ibartrs em .lrigol11 e coiiclui-Lie yrir 0 72oine estci 
iiril~i~~~f~~icririf~iif~~ ri.sado lwi* c1~l71elt~ ri77f11rf%7 o~ogC:iiico riiio p11.s~w 71~1 brfw esfutltrda. dewiido ser 11.s11dn n desigriaç&) 
de Stkif3 mefamti7$cas do ,l’oidesfe tle ,-l iigolu. 

.y(~ Rrrl de d71goln. culmift~-.w q11~ o y7w77de conqle.ro gtrb7*o - t171or~frrsifico (lï7r7w77e bnsic c»mp~le.r) se desenrrolrw1 
coma o 7wrrlfwlo de 117nu colistïo de placas II» p7*ecamhr*ico rr7édio, e que (1 exiuft~ncic1 de 7711meros1~.s diy11es paralelos 
e orie7ift7do.s Ay 6PTI.. coin ctwt7 de 11100 milhiies cl<, ~770s de idaclr, sfïo 0 7~er;11lfatlo dn ~cafiiq?io dn Plafafoi~ma 
Ebll7*7lP/77lfl. 

Frwmt177tlo 1zrr7 ci77fwtio s71h-lwr11lelo ti twf11, e lu7s.w71tlo pelas cidt1de.s de Jlnla77ye, J~or~n Lisboa, Silira Poi~to 
11 S(i rit7 F&tfrirtr, de idndr~ 1500-l 7O(J milhk de t1nos, ocnwem 77117ne7wsos 1711~1~0.~ arîf 1gos. Esfa fnixa é ir7terprefndn 
f*o7rio sc~iitlo 0 7wr1lfatfo de iiiri eof~iifo feririomayintif ico 17 yrre, em f7saht-rlho a71frrior o a11fnr luwpîs o nome de Eue& 
il‘ciinib (167&ti’.5 in.~.). 

l‘iiiritr segiziitla ftrim f~cwtilda ci ariferYo~, sfio 1rr1lgares idndes du nrdfvn dos 1300 mi1hGe.s de ~110s afe faiîdo 
y7wrzifos s.l., g~iaibw~~ e inrftrs.srcliit7ei7fos. ‘-1 otafe desftr segniida faim, pawrr oîomv~ lima oufiw com idfldes da 
wtlem dos 950~100 inilhiies de unos. -4 sut7 i7ifr7+pi~efcipïo poderri SE~’ 11 de um 7~t~jui~erit~s~i7r7rr~fo isoft5pico 071 reoelai* 
sci lw si 1171 orrfiw eiIe77fo féririico de maior f7mf~lif11dt~. 

Soh7’e wfr cori~jirrif0 r7~olui7~a7n os ci77furCes tir idude Pat7-,Africc777a : Da7ritwa, Co7ago 0cidtv&l e ~~lalnmbe- 
51rt1c~oiltfcr. 

Fa:-se ~771 segr1idtr 11111~1 de.wl*içticj da e1wlupï1~ ft177erozoica de .~lngoltr, seg11i77tlo os pri77ripios de Tu;ye,zorr (1966) 
p~w11r1177110 erttf~~td~trr. fotlos 0s proctwos f~wfecf~it7icox ~11~ ali ocor7*eram, 7~s tlife7~e71fes esftigios de ew111pïo de 11mu 
plafafw7r7tr : fvt177si@, esfabiliz11p e wuf 7uapïo, se77do tlutla thfase e.spciul uo nmbierlfe pofecfthico de implantcqiio 
dns 7whtrs nlctrlirrus f> dos y~(111 1 fos irzf7wsir~os. 

Teiairi iriciinos for77cw77t~o iiiria lisfcr completa de fwlns 11s dt~frïirii77ci~~iif~s gec~cr’c~77ol~i~~icri,~, mi <-17ig01a, coin iiidicnçiio 
du sii(1 vi~iyfvri P p7*ir7ïipis rvilores irsc.dos ms cfilcr1lo.s. 

&AJIh H3.VTOFI~ei:r ~‘3tSoTbI - ~pefiCTaBWl%, B IIepBbIfi pa3, TPKToHLIYe(?KHii OYepK AHrOJIId. 
Eln-rrepBI,rx, gamrcfi 0rrpe~emHIre Ii Xapa~TeprïcTIma rnaBrmx reoTemoHsIYecmIx egmnn 3~oSi 
CTJ’“H” : ;IHrOJIbClW~ J.LWIT, BO3paCTOhl B 2000 ~JIJIIIOH~~B meT mu 6cmee ; 3aupoBcKaH Ayra, 
17aR-aQ,~~lIHaHct~or0 Bo3pacTa ; nroc.ahfenoBa gyra, BoapacT IwTopoii ewe He 6bm TOYHO onpegeJreH, 
Ho C)TH~CIITCFI K IIepIIo~y iutmny ocawjqemrehl C%@i I’l’yIIIIbI 3anaAHOrO KOHPO H LqëJIOYHbIM6I 
rrHTpy31wrbr~r ~~mrf:)ii AH rCmbI ; rpa6ea ICaccaH re, TpHaCO-IOpCKOrO BospacTa. n 19pc.T KyaH3a, 
a TaIïWe Typa HfOHrO, BepOFITHO I0pcKOr0 BO3ptaTa. 

BO-BTO])bIX, KpaTIW OIIIICbIB3.eTC.fI O(IHOBHOfi KOblIIJIeKC ~HI’OJIhI, ITi)H YkM BLIAeJIHIOTCE 
B3SHeiiIUHe ~dWTh1 TeC)X~~OH(.)JI~~TIIYC?CHIC)rC) IlOE’Fi~Ka. 

rr(.)h.a3aHC) YTO 3JIeRIeHThT cakzoro qeBIrer0 Bo3pacTa RCTpe9aH)Tc.R B npc~~o.lI~eHIm Kaaaticmro 
LI~IITCI. HR H1rn-sanafie { OKOJIO ?c)OO RIIIJIJTIlOHC~B JIeT). 

CKbc:yrrc~eme Bmpoca c4IcTeïvfbI KIr6apac R AHro.rre IT~IIB~AIIT K B~IBO~Y, YTO HamieHoBaHne 
3TO 3 ~3HHCIRI CJIyYae HeBer’H”. TMi KaIC OIIpe~eJIHeMbIfi IIM O~NW?HIIYeW& IIOFIC He IIpOXO@ïT 
‘II?I’“3 II3yYeHHyK) OikIaCTb ; BeI)Hee yIIOT~W6JIFlTb TepNIIH - hIeTahIO~Vj.MYeCWIe oepm cesepo- 
BC)(‘TC)YHOfi ,~H,O,~bI. 

~OIIyCGaeTl’FI, YTC) KI)yIIHbIii ra56I)C)-3Hay,To3IïTOBhI~ H’OMIIJTeIïC (~~l.llMIle baSiC COrIlpleX), Ha 
H>T’e OT -~HrOJIbI, ~~6p”“C’RaJIWI BCVTeAC,TBHe C~TOJlKHOBeH~IR IWlHT RO BpeiWI Cpep;Ht?rO ~OKeMfipHfI. 

Golf. O.R.S.T.@.itl., s&. GCol., vol. IS, 72” ll.2, 1977: l-i-SC 16 



GEOTECTONIC OUTLINE OF 4NGOLh 

HannIsne MHOr0¶HG~eHHbIx IIapMMIeJIbHbIx A&H, C. HaIIpaBneHHeM c 6o" - 3, BO3paCTOiM OIi'OaO 
1900 M~I., fIBmeTcH nocJre~cTBIieï+I peaKTr3Baqm 3GypHeaHcIcofi mIaT@oparbr. 

CyqeCTByeT OpOreHIiseCrc~IiinOcrc, BO3paCTOM B 1500-1700 ~~.~.,~pII6~113~ITe~bHO IIapaZneJIbHbIii 
6epery H 11poxo~m~I2I sepes ropop;a Ma.naHre, Hosa &ïc6oa, fkmsa ~O~TCI II Ca aa BaHfieIïpa ; 
B Heaf Ha6mo~aeTca MHOxeCTBO RAep 6onee ApeBHLIX IIOPOA. 

3Ta ITo,noca ImTepnpeT~IpyeTca KaE npoay~~ TepMOMarlll[aTHYeCKor(~ RB~~HwI,H~T~~O~ aBTop, 
B IIpe,qbIgy~eii pa6oTe, IIpe&rro?ImJI Ha3BaTb fiBJIeHmeM HaMn6 (1675~1~7~~ MAI.). fi~Opo~?i OporeHa- 
seCK&ïii IIORC IIOFIBJTfleTWI Ha SalIaxe OT IIepBOI?O. rpaHIïTb1, B LUI~pOKOfiI CMMCJIe CJIOBâ, I'Hei'iCbI II 
MeTace!QIMeHTbI IIMeIOT 06FSIHO B03paCTbI IIopHnKa 1300 hkI. Ha Janap;e OT 3TOrO BTOpOrO IIOIICa 
110B11~1mro~ry c.yrqecTByeT erqe ~pyro&, rge Ha6mo~aIoTCR B03pacTbI nopfIwa %O=tlOO M..TI. 
B03h10~~H0, wo 3Hecb rrporï3omr1o *I3oTomvIemoe o>fo~o~eH~ïe rrpe~bI~ynier0 rmfrca II~I KaIcoe 
~m6ygb IïHoe Tepn1IrsecKoe HB31eHIIe mrpo~soii aïwmmry~bI. 

BO Bceii ~TOZI G~B~IEYIIH~CTII naH-a@pmaHckm8 oporeHe3 xapawrepsï3yeTcs IIo~BJIeHsIeiv 
HOBbIX oporemï9ecmx IIORCOB : aa&Iapa, 3anannbrii HTonro II ManoM6e-MaKoHAo. 

CJrenyeT OImCaHIIe ~aHepo3o~~cKoro pa3BI~ITrIfI AHromI, Ha OCHOBe ITIJHH~IIIIOB Tytiesosa 
(1966), 06be~IrHfIIoIIvIx Bce reoTewroHmecmie HB.JIeHHR KOTOpbIe II]'o~I3c~Imn B Te¶eHne pa3JIwIHbIX 
3TaIIOB paJB&ITWI IIJIaT#OpMbI : nepexon, cTa6mIsIsa~m 51 peaKTIIBaIvI~. 3gecb OCo6eH~o nogp06HO 
I~syYaIOTcH reOTeKTOHHYeCRIIC! 06CTORTe~bC.TBa pa3MeweHIWI II.$JIOYHMX IIOpO~ II ZIHTpyBHBHbIx 
rpaHZïTOB. B KOHqe CTaTbII IIPMBO@ITCFI TIOJIHbIiir CIILICOIE OIIpe~e.JI~IO~IIx I'eOXpOHO~OrWIeCK~IX 
AaHHbIX AJIfI AHromI, C CoOTBeTCTByIOIJQ1ï!l\3H C2IpaBKaMm. 

INTRODUCTION. 

Due t.0 advances in geoloiical c.oncepts, a comp1et.e 
knowledge of the regional tectonics is necessary to 
comprehend the evolut.ion of a given region. 

A large number of data from, both fleld and 
lahorat.ory are necessary to construct, a tectonic 
map. The flrst. group is fundamentally a knowledge 
of the st,rat,igraphic, location and preferred directions 
of the various unils of the basement complex. The 
second group cari be divided into t.wo, 1. a complete 
pet,rography of the units, and 2. their geochronology. 

Half of the territory of Angola is net, yet mapped 
geologically. There is a lack of tectoniç information 
on the basernent complex, and geochronological data 
are scarce and unsystematically collected, SO that 
their interpretation 10 difficult. The purpose of this 
paper is to integrat,e the currently available inform- 
ation from a11 sources (including those outside 
Angola) in order to prepare an interpretation of the 
geological history of Angola. 

There are ahout. 400 geochronologic.al dates from 
Angola, two t.hirds of which are from the Sout,h- 
West quadrant of the country. There are few 
previous att.empt,s (less t,han t,wo dozen publications) 
t.o corre1at.e regional geochronological data with 
geotectonic data. Of these, onlg MENDES (1968), 
MENDES and VIALETTE (1972) and TORQIIATO (1974) 
t,ry to interpret t.he evolut,ion of the entire Angolan 
t.erritory. Ethers either describe purely local features 
with few observations, or, as in the case of CARVALHO 
(1969 and 1972) attempt t.ointerpret major regions, by 
collecting and int.egrat,in g data published by others. 

Cah. O.R.S.T.O.fiI., SC. G&l., rd. I,Y, n<’ 112, 1.977: 15-51 

A Summary of the available analyt.ic.al tindings 
is @en in appendices 1, 2. and 3. In the attached 
diagram we tried 1.o present a11 known ages, as well 
as t.he met,hods of analysis and the material utilized. 

CHARACTERIZATION OF THE PRINCIPAL (:EOTECTONIC: 
IINITS OF THE BASEAIENT COMPLEX. 

General. 

Sinc.e this is the first. t.irue that a Tect,onic Outline 
of Angola has been present.ed and because some of 
the geotectonic elementti presented here bave been 
defined only in a publication of limited circulation 
(TORQUATO, 197-i), w-e shall try t-o pive a complete 
picture of t.he pmblem. 

In order to elaboratc the Tectunic Chrtline of 
Angola we bave followed the mociel~ suggested hy 
ALMEIDA (1966, 1969 and 1971 j for t,he preparation 
of the Tec.tonic hlap of Hrezil sincr these are. suitable 
for this purpose, takin- into account. the geogra- 
phical situation of Angola in the rnaps of continental 
reconstruction. 

There is not. doubt, t-bat errors and omissions 
will be found in ihis Trctonic CJutline, however, it 
is always necessary t.0 liavfh a first approximation 
which cari then be improvetl hy fuhure invest.igations. 

The 1imit.s of the various geot.ec.tonic. provinces 
were determined mainly hy coordinating the geo- 
chronologic.al data with the Geolo~ical Outline of 
Angola by MOUTA (195.l) on t.he scale of 1/2 000 000 
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wit.h geolo~iïal sherts of t-lx I-Jigh Zambezi and 
Western Congo C;roup renions on the scale of 
1/25(~ 0(1(1 and using also the work of TORQUATO 

(1971-) an<:1 Tcuyuatc~ and ot.hers (in preparation) 
respertivrlg for t.lie désert regions of Mo~~Inedes nntl 

East of S;i tla Bandeira. The loçalization of alkaline 
ro(*ks was takerr Eronl LAPIDO-LOUREIRCI (1907 antl 
1973). \Yc haut: lparned tllat, a nrw Geologiral Map 
of Xrr)i.ola will be puhlished shortly on the scale of 
l/l OUi) l:~OO. Wh~n this heromes a reality, a new 
a p p r-0 si I r i a tic) n of thic ~ec%onic oul.line sari hr 
a t-t-rnlJJt-rd. 

The ttlrm ‘,\ngolan Shield is user1 to denote a 
part of t.lif~ C;OI~~ Crat.on, whic.h is an integral part 
of thr present :lfrican Plat-form. It, is a larxe ant.eclise, 
practically withcsut sedimentary çover,‘ loc.ated in 
Angola betwcrn thr meridian 180 East. and the 
Al-lantic Ocfhan ond the parallal 100 South and t.he 
fnmt ier with Soutb-M’est Africa. 

‘Its cgr is drhatahle and probahly is very cornplex, 
since thr values range from about XKI millions 
111)wi~rd fo more than 2. WO million years; lrowever, 
we ran affirtn that, the Anpolan Shield was ~OI~S~- 
lidat,ed start,ing frrjni a paraplat.fnrrn of t.he Eburnean 
sgt:, and bus suf’frred rluring the Pre-c.ambrian 
t-aricius orohenict cvents t,h;rt, gave it. certain Chi4I%c- 

1-crist ila frat ;Ires as m:e shall s& later on. In tiesi~n- 
ating t lrrse. the cuncepts of HUANG (1%4) were 
u~d ; he classitiotl platforms as ort.ho and paraplat- 
forms, iic~curtirrg t.o tbe t.ype c?f sedimentaf ion, 
folding aric-1 riiugmai.isIn. 

In thr N1V rrgion of ,\ngola, limitrd on the East. 
by t he fold belt. of the West Congo Croup, there 
is an arclied arra whose asis is situated offshorr 
in t.he ht.lantic Ocean, with approsimat,e orient.at.iorl 
of IN 25” W. This arch, in t.lie initial stage of rec‘ons- 
truction brtween South AAmerica and Afrira, could 

1~ iriterpreted as a n mreat antrclise whose tlanka 
wc:~i~ltl I:le rfqrf+vrlg the coastal region of Angola, 
hert: drfined as thr Zaire Arch, and the braz&n 
région between fille outcrops of Macaubas Formation 
md t.he sea. 

1t.s age cannot be tletmrnined exactly because of 
the lack of radiomet& cht ing covering the region. 

HUwrvrr, Saking a.- a basis t,he determinat.ions of 
C.ZHEN et tri. ( 1%3)-for the Boma mignatites-antl 
hXLH.\L f)f (11. ( lYïl)-for t.1~ Noqui alkaline grenite- 

an11 because of t.lir fac+. that the erosion surface cut.s 
indistinc~tlythr reju\-enized gnaissic./migmatiticregion 
as ~11 as the metasediments of t.he Wcst, Congo 

C+roup, as will be discussed Iater on, we cari only 
affirni that. 1 he arching occurrerl iifter Mie end of 
Pan-African events in t,he region (&Ci h1.Y.j and 
hefore the sediment.at,ion of Lower Lut,oe (rarhoni- 
ferous). 

If we look at, a geological InalJ of Angola, it is 
evident, that, thr Kalahari and 1Vest. Congo Croup 
sediments are eroded acc*ording t.o a curved shape 
of cent.er situated ~JetwPeIl Lucira snd the Cape of 
Hanta Maria. 

This arch bas net. st.ayed on the same place 
throughout t.he c-ourse of geological time. approxim- 
ately 130 millions years ago (a period which is 
supposed to bave been of maximum phanerozoic 
magmatic açtivit.y in Angola) the location of this 
arch was somewhat, different; it start.ed a litt.le 
northwartl frurn t-he c.it,y of iMo<Amedes and i ts 
direction was that of t.he Lucapn Graben embodying 
the principal alkaline points. This phenomenon of 
migration of st.riicat.ure 1ieiqht.s is yuite common in 
other parts of Tulle word, not,ably in Brazil, for 
exenlplp, t he Pont.3 Grossa Arch wliere t,lie variations 

are much more widely knowri hin those of the 
Mo&nedrs Arch. 

Its age cannot. ht! ac.curat.rly determined. Judging 
from t.he Keological field data, we cari only say t.hat 
it. is posterior to the West. Congo C+roup and anterior 
to t.he intrusion of alkaline ro&s which are situated 
in it.s mediaIl region and which are considered i;o 
bave resulted from the crus&1 inst.ahi1it.y caused by 
this arch. If wr consider the geochronological dates 
existing in t.he region between Mo&nedes and 
Bengueln showing us that the region lias heen rold 
after the Namib event’ (lG7StlW M.Y.) and the 
spatial disposition of the West, Congo and Damara 
he1t.q we sec that the arc11 is in effecf, much more 
anterior (Precambrian agej, hecause the curvature 
of the line joining t.he t,wo above mentioned bel& 
indicates t.he esistence of a positive crustal region 
prior t.n t,he sedimerlt,:rtion. The age is t.he post.- 
Congo Group, nowadays magnificently exposed, 
being probably the result of the phenomena of f;he 
reactivation of t.lie pla t,form. 

Cassangf~ Graben (grchn de Cassarzge). 

Although with this same designation, but with 
a somewhat. different. t,ectonir significance, Cassange 
Craben has been well known al&ady during many 
years. 

This graben cut,s t,he African platform with the 
general tlireçtion N 28 W; in Angola it has a 1engt.h 
of approximately 800 kilomet,ers (c.ont.inues to Zaire) 
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and its width, inferred through the diahasic align- 
ments and alknline rocks, is of 230 kilometers. 

As we shall sec later, its age cannot. he easily 
determined according to l,he proposed scheme. 
However, it; is possible to say that the process was 
complex and that probably it lasted during a great 
period of time. 

Cutting the West Congo C;roup in the E-W direc- 
t.ion involving the cities of Salazar and Malange, 
there is a raised block constituted fundamentally 
by charnockit,es and granulites. This belt is probably 
c.onnec.ted with t,he c1larnockit.e Iiasai Complex, 
passing through the Cuango region wliere geo- 
chronological datings are carried out wit,h t,he aim 
t.o determine the r&ks that occur there (DELHAL 

and others, 1976). 
Ohserving the st.ruct.ural mnp of lbe Cuanza 

Basin to the West, it. is easy to verify that. the 
existing transcurrent. faults, which originat.ed the 
formation of t,he Cuanza Horst, continue through 
the mesocenozoic sediment,s, going clisappearing in the 
middle of the continental platform. These faults 
represent probably the result. of the reac.tivation 
processes of the Angolan Shield. 

The age of the elevation in the block of the 
Cuanza horst cari be deduced by observing the 
geologic.al map. Thus, in our opinion its age is the 
post-West Congo Group, taking into account the 
fact thal. the Base Complex outcrops cutting Lhose 
rocks and previous to the deposition of t,he firsi 
sediments of tbe Cuanza Basin. The existence of the 
greatest angolan sedimentary basin exactly in front 
of the Cuanza horst suggest.s that its formation is 
due fundament.ally to the ac.cumulation of materials 
eroded from the raised block and transported to 
the sea hy the drainage existing at t.hat. time. 

c011g0 A7Th (Alwl do Co71go). 

This arch affec.ts Angola exclusively in its 
Northwestern part, in the regions of Santo Antonio 
do Zaire and Cabinda. 1t.s orientation is N 75 E 
and it seems to be t-he reault of mesozoic reactivation 
of the Congo craton. 1t.s probable age is post Zaire 
arch and precedes lhe deposition of t.he Basins of 
Cabinda and Sant,o Antonio do Zaire. 

TECTONI~ E+OLIJTION C)F ANGOLA. 

Baseme77t complez. 

The angolan part of the Congo çraton, in spite 
of heing stable from the end of the Pan-African 
Cycle, passed during the Precambrian through 
various stages of cratonization which impressed on 
it pec.uliar charac.l.eristics and which, in a certain 
way, more or less evident, remained dist.inguished 

either in t.he form of wrll dated folding Mts, or in 
the form of isot.opic* rrjuvrnation of age common 
tn various points of thr gloha. 

Ry the observation of t.he availahle geochro- 
nologicel data, many uf whirh already published, 
others in the phase of puhlic’at.ion, we cari verify 
t.hot, the angolan region which was t.he first area of 
cratonization, was thaf connected with and int,egrat- 
4 in the Kasai Sllield through its continuation t.0 
the \I’est to the Dondo region, (passing through 
Salazar, Malange and Cuango). This shieldin Angola 
is less evident. btlcause alrrmt a11 t-lie region is 
oovered by Phanerozoic sedirnents. Meanwhile, 
by t-he ohservat-ion of the valeys of the rivers 
Luemhe, Cassai, Chiumbr, Luachimo, Chicapa, 
Lovua and Luxico ( REAL, 19%9), it. is inferred that, 
t,he thickness of scdimerrts is really small and that, 
the region between Henrique cle Carvalho and 
Portugalia çan he inclutlrtl in the Kasai shield. The 
oldest ages encounteret-1 in this region are of 2898 
and 2915 million years (data extracted from 
l?. MENIJES, IYcicI, rec.alculated to Rn = 0,705 and 
presented by TORQTJAYW, 197-l), bot11 thruugh 
Hb/Sr datings, the first. OIM in a biot.ite and the 
eeco~~d one in a feldspar. In t.he same region there 
are other deterrninations in the order of 2500 million 
years. In t.he geological mal) of Angola (sheets nos 69 
and 87) thrse roks furni the Basement Complex 
which is prohably the gneiss rorrelation of Hi@ 
Luani and of the yehhro-noritic and charnockitic 
Kasai Comples (DELII~L and FIEREMANS, 1964 and 
DELHAL and LEDENT, 1971). Over these rocks are 
bedded t.he Met.amorphi<: series of Northeast of 
Angola and possibly they rfspresent the corres- 
pondent of the ï%bay:l Cornplex in Kasai. This 
niet~aniorphic COIIlplf‘X is irnproperly called 
o Iiibaras System » hy geologists of t.he Diamond 
Conipany of Angola who st,ill use the terniinology 
introduced in Lunda 1:)~ ANDKADE (1945) who 
inc.luded Angola in a atrat-igraphic. di\%ion adopted 
by ROBERT (1931 ) for t.he Iiibaras Mount,ains in 
Central Katanga. In this region t.he esistence of the 
belt rocks nowadays known as Kibaras-Burundian- 
l(ara-we-ankoli;ln rorxks is c.onsidered impossible 
due to the radiometric a-e.- of t.his belt and of the 
Dibaya Complex rocks and due to the fact. that, the 
ahove rnentioned belt. dot’s net pass through Lunda. 
Meanwhile the IiihRrax-Burundian-I(aragwe-Xnko- 
lian rocks give maximunl ages in the order of 
14.10 million years, the DiLaya CcJnlpkx is much 
older and its age cari reach 2700 million years. 

Xfter the crat.onizat.ion of the Lunda region and 
of t.he Salazar/Cuango belt, in t.he Lower Precambrian, 
a great part of Angc7la corttiniu4 its evolution during 
the Middle and Upper Precambrien. On t.he South, 
approximately 2.2(30 million years ago (SILVA and 
others, 1973 and AM,~RAL RIICI TOKQUATO, 1971) the 
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great pal:)bro-AIlorthc:,sitic complax of t lie 8out.h of 
Angola ( Kunene basic c.oniplex) was emplaccd with 
ite gentxsis still poorly detined. Howez-er, in accord- 
mce with thr field da’t.a anci ar.cording t,o t.he prespnt, 
idcas of the Plate Tectonics (TORQUATO and others, 
in prcparat.icon) it rnay be interpreted as a result 
of a11 ocean b»t.t.om ‘in collision with the S:i da 
Bandeira repion. 

In elrect., thr prrsrnce of an orogenic belt of about- 
2CtO0 rtiillion yeers (Quipungo Relt.) wit.11 rough 
orientation NE-SW, bordering part of the North- 
western compltx and the presenc.e of a great. number 
of acid intrusions and estrusions (porpliyries) aligned 
along this belt, suggest. the presenca of a sul:)tluction 
zone: 

111 the cemer and in t.he North lhe various 
e~~.~rnearl scdimr~nts were granitized and thc region 
was crat~onized. Smnll nuclei of phyllites, green 
schist s and cluart.zites wit.h general orientation N 450 
t.0 GWiY, remained and may net bave heen exposrtl 
1.o the posterior civents or t.hey may bave resisted 
without, increasing the degree of rnetamorphism. 
However, thr rocks rnay appear rejurenized isotopi- 
cally, as it, is t.hr case of thc rocks encountered in 
t.hr Eapinheira and Muende River Region, whitrh 
HIY, undoubtodly, of superior age in comparison 
with thr Namib evrnt (1675tlOO KY.), but. it.s 
radiomet-rie stutly revealed ages in t,lir order of 
121.10 million years (TOHQUATO, 1974). 

Thr numerous basic dikes wit.h orientation N 60” W’, 
presrnt in t ht> Southern region of the sheet 395 and 
in the Nort.h of the sheet. 417. are somewhat younger 
(19cIO U.Y. 1. Thrse dikes probably are the result. of 
ac.t-ivation of t-IIe Eburnean Plat.i’orm. 

Locat..ed in the belt sub-parallel to the toast, 
covered on the East. by t.he Iialahari sands. with 
approximate direction of SW-NE passing t.hrough 
the cities of Malange, Nova Lisboa, Silva Porto and 
Sa da Randrira, tht’rc occur jointly, with older 
nuclri, numerous ages (Rb/Sr) of t.he order of 
lhO(t-1700 million years, obtained especially in 
biotites and t-otal rocks. This fect. is int,erpreted as 
a result. of a therrnc,-mafirnat,ic event. for which, in 
a previous publication (T~R~~I~AT~, I974), we suggest- 
rd thc name of Namih Event. 

X second belt. parallel to Namib and of smaller 
dimension, occurs or1 its Western side. Thcre, thr 
ages in t,lie order of 1.-300 million years are comnion, 
atfectinq granites and gneisses, as well as the 
mt:t;rseclirneIlt.s (isoc.hrone Rb/Sr). During this geo- 
logical period. which was referred in t,he abovr 
mentioned public.at.ion as Muende Event,, but which 
could probably be correlated with Kiborian Event 
( CAHEN f? nl. l9G7-1971.)) an emplacement; of granites 
occurs in various regions (sl1eet.s 338, 395, 399 and 
probahly othrr ones still undated). We cari also finrl 
therr, in large regions of south M’est Angola between 

Nova Lisboa and Foz do Crmene, isot~opic rejuvena- 
t.ion produced by cryptomorphic phenomena. It. is 
possible that ~111 the High Zambeze parallel to Ihe 
Pan-African brlt. there is a small area affectrd by 
this event., due to t~he fact. t.hat t-hr Kibarian- 
Burundian belt enters t-liat region. 

.hother zone fJf Ligfs htW%n !%&1(3(~ IIdliOn 

years, presentinp soruewhat. more dubious definition, 
seems t.n occur & the \V-estern side of Muende belt,. 
It. beginx in the rrgion of tlie Clrnene River, near 
Iona, anil because of the lack of ~eochronologiral 
data it rannot. l.~t~ tiefined on the B&guela latit,ude. 
These ages may correspond either to t,he isotopic 
rejuvenation caused by the vicinity of t-he Pan- 
Xfrican bclt,, or by it,self it. may represent: some 
other thermal rvtnt.. 

Over t.his group of rocks, already associat,ed wit.h 
the ort.hoplat.fonr~ and usually called t,he Congo 
Craton. there were deposited t.he Pan-African 
sediments of t.hr fold belts of Damara, West Congo 
and Malombe-hiacondo. Besides these, it. is possible 
to encounter the Aiments wit,li t-liis age either in 
the Cassange Basin or in the Lunda region which 
proves ihat t-lie seas of t-lie Upper Precambrian 
covcred a great. part. of tlie North of Angola. The 
s-ergenc.r directions of the 3 fold belts point, t,on ards 
the interior of .L\ngola, clearly defining the Western 
nnd Eastern lirnits of the Congo craton whi& 
served as a foreland to t.his orogenic cycle. 

Tt. is possible that thr Leba limest.ones, which 
apparently (but. fillSely) overlie concorclant.ly tbe 
Chela quartzitcs, may be also of Pan-African age. 
Confirmat,ion of this fact. would make inerit.able the 
extension of the Upper Precambrian seas in direction 
t.o the South. Evidences do net. appear in t.he 
c.ent,ral region of Angola 011ly hecuuse of the great 
erosion caused by the Mo~amedes archment.. 

Before finishing these short. reference concerning 
the Base Complrs of ~~ngola, we must. point! out. a 
some~vhat. strange fart: a- little bit. t.o the North of 
the city of Sa da Bandeira t.ectonic clirect,ions assume 
almost. a right. angle and thr absence nf orientation 
in t-lie granit.ic rocks of t he region makes the problem 
even more difficult.. It. probably coultl be explained 
by t.he presencr in that local of the limite between 
the Quipungo orogenic belt- (directions NE-SW) and 
its foreland. 

Sfnge of fmiwif icm. 
hc.cording to ‘I’rru~;zol- [ 19M) the process through 

which a certain region in tectonic development 
passes frorri tht: geosynclinal stage to the stage of 
orthoplatform, is long and is characterized by 
various int.ermediate stages. The first. one begins 
af’rer the teeto-genetic phenomena where terminated 
and accompanies t.he beginning of t.he orogenesis 
and ifs respective molesses. 
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In Angola this stage started with the deposition 
of t,lle sediment.s superlyirig the «Schiste-gréseuse Q 
series of the West Congo Group, which represent,s 
the Superior Terrigenoui Sequenc.e according to the 
concep& of BELC)LJSSOV (1965) geosynclinal evolution 
or t,he AUROIN (1965) Flysch Phase. These molassic 
sediment.s are well represent,ed in Angola in the 
Pungo-Andongo region, making way for a great 
conglomerate existing there. As far as we know, in 
Angola these rocks are t.he only ones that, may be 
considered as real molasses. 

In the sheet. 399 (Cahama) allialine granites of 
red colour occur and by the Rb/Sr dating met.hod 
t.hey gave the age of 317&12 million years. By its 
posiGon in relation to the Pan-Afric.an bel@ t.he 
Cahama granit.e should he c.onsidered as anorogenic., 
probably rcpresent.ing a t.ransition period. 

More soutllward, near the City of Mo#nedes, 
there are volcanic. rocks classified as trachyandesites. 
They overlie the precambrian regional granites and 
are covered by a t,hick sequence of conglomerat,e of 
Ante-Xptian age. The radiometric anal+ using 
total rock gave the value of 105 million years, 
which is absolutely incompatible wit.1~ the field data, 
and could be due to possible escape of radiogenic 
argon. In analogy with other similar roc.ks and hy 
its strat.igraphic: position, it. is possible that, these 
rocks are an evidence of a transition stage. 

Stage of sfnbilizntion. 
In Lhe second stage of evolution there is already 

a pIat,form where t,he subsidence phenomena begin 
together with the appearance of two great sinec.lises 
separat.ed one from anoi.her by t.he Moc;ârnedes Arch. 
Their ages may be attributed to the Permo- 
Carboniferous since on its base the most anc.ient 
sediments, associated with basins, are those of 
Karroo, although, at.least. in the Congo sineclise, under 
t.he Karrocr dep«siés, t.here are sediment,s of the West 
Congo C+roup. However, these are continenlal 
sedimrnts of 0 schiste-gréseuse ». series. 

On the IYorl.h, t.here is the Congo sinec.lise with 
the tillitic sediment.s of t.he Lut,oe series (Karroo) 
bedded direc.t.ly eit.her over the Prec,ambrian Base- 
ment. Complex or over the top sediments of the West. 
Congo C;roup. On t.he Sout,h, the Kalahari sineclise 
appears complet.ely filled in by Kalahari sediments, 
however, it, is probable that the Icarroo rocks may 
appear in the sub-surface given t.he fact. ihat relat,iv- 
ely near in the Sout.hwest. Afric.a tbere are common 
outcrops of Lhis age. 

The Mo$medes archment,, besides having served 
as an element, of separat.ion between tbe two structur- 
al elements abore mentioned, it probably functioned, 
as it does today, as a divider of wat,ers along t.he 
angolan ixrritory. Thus, it, may be admitt.ed that 
i;he roc.ks of t.he -Ingolan Iiarroo System and those 

of the Sout,hwest hfrica had an independent. 
geologicul evolution, in apite of being deposited 
during t,he sanie t.ime int.erl-a1 under similar environ- 
mentSa conditions and w-il,11 a common source of 
material (Moç.aniedrs Xrch). 

Until today it. bas ne\‘er bcen found out through 
t he lat,eral passage the real connect.ion between t.he 
Karroo sedinients. whirh outctrop occur in the 
Cassnnje Basin md in the Lunda region. Due to 
their geographical prosin1it.y they were always 
considered as having been rlrposit.ed there t.hrough 
the same process and insidr t.he same basin. However, 
specially referring t.o the C:assanje St>ries it, is possible 
t.hat fact is net, truc on the totality of a11 t,he 
sediments, if t.he followin:p farts must lx t.aken int,o 
account : 
(1) The faultings t bat. caused t.he appearanc.e of t.he 
Cassanje paleograben bave superior age t.han those 
that. gave «rigin to the graben nowadays situat,ed 
in its central region. 
(2) The thickness of the Cassanje series in the Basin 
with the same narne, is rnuch greater t,han t,hat in 
the Lunda region. 
(3) The lack of a perfectt, correlat.ion hetween t.he 
sediments of t.he two regions. 
(4) The absence of thr remnants of Karroo sediments 
in the Malange plateau, escept in fhe indirated 
regions. 

Inside of this scheme and based on these premises, 
we suggest. that. the evolutinn of that region Will 
be considered in the followin~ way: 
(1) Beginning of the depoeit.ion of the Karroo 
sedin1ent.s in t,he Congo Sineclise. 
(3j After the deposition of the Karroo inferior 
sediments (I,ut,oe series) t,he faulting of the Basement- 
Comples happened and also t.hc formation of 
Cassanje palfWpï~Lt?~l. 
(3) Progressive subsirlence of t,he Cassanje paleo- 
graben, resulting in a t.hickpninp of sediments, 
however, with e&ironment.al c.ondit.ions similar t,o 
those of Lunda. 
(4) End of the cleposit.ion of the Karroo sediments 
and the react,ivat.ion (-li the paleograben with new 
faults in the central region of the Cassanje Basin, 
causinp the dPpression which is visible even Loday. 

From their concise observa Lions on t-lie Angolan 
Karroo, Rocha C;\~~~~>(~~ and OLIVEIRA (1972) carne 
to the conclusion Ilrat, the fundamental direction of 
drainage would be roughly from West to East, and 
C~JIlc~Uded that the source of sediments, in a 
c.«ntinental reconstruction, would be a massif 
situated in the re+ori bet.we~~n t.lif: t.wo (3ontinents. 
This fact correlat,ed by t.hr presence of the Zaire 
Xrrh, is strengthening thc hypofhesis that the Congo 



Previously WY reached the conclusion that- i hr 
rvolution oi tbe Congo em:1 Kalahari sineclises hed 
owurrrtl indeprndently. \Vith the int.roduction of 
t-he Zaire Arch wr ~rrify thaf. the geological history 
of Congo sineclise must. be interpreted exclusively 
l~‘j chat is oocurrin,q t.here, and net- as it. 1lilS been 
clone in the rnaj&ity of cases, looking for its 
connrcl..iona with thr sedirnentary ren1nant.s of the 
Iiarron :ige sc*atteret:l rither in .4frica or in t.hr 
Saut h Xmrrica. 

The Zaire Arch. the Congo Xrrh and the Cuanza 
horst, are st-ructural units which wera evolved 
during the st.abilizat.ion phase of t.hP platform. The 
arches were formed ai the beginning, conditioning t-lte 
sedirnentation of the liarroo prrrrlo-carhorliferol.ls 
tlrposit.s, the Cuanzn hurst. aerved as a source of 
t lie niatt~rials that. tillrcl t.he top of the Cassanje pale- 
ograhen, whicli apI~aret:l in ihe rraciivation st.age. 

Tt. is a provrn fact. that plat.forms after roinplet-ely 
c*onsolitl;rted cari enter a period of reaït.ivalion 
wtiic*h will impress on thetn peculiar charac+.eristics 
antl i ntluen~r the interna1 arrangement. causing a 
~mp1et.r structural reorganization. expressed by 
reactivafion of antique iiaultings and archments, 
mountaina in hloc*k, intensive volcanic act.ivity. 
formation of t~ct.onic basins, emplacement of 
granitir plutonisin ClIld cratonic alkalinr and ;Ils0 
irnport.ant ItiinrralizatioIlc. The ncticit,y is always 
disprrsrtl throughout. t lie wkole plathrrri, withou 1 
aelective relationships to t-lie regions of 1he old 
gPosync%lines. 

T;]e anpolan part. of t-he G:~ngo maton hegan its 
prowss of reactivat-ion in the Triassic through basic 
antl ult.r:rhasi~* volranism. In the regions of Novo 
Herlondu and Foz do Cunene therr are dat.ed 
c:liabaGc dikes hrlonging rPspcït.ively t.o the Trias-Sir’ 
arid the ILower Jurassic. 

Cont.rary to wliat. occurred in Hrazil where tdie 
iict.ivat.ed areas w-ere usually thosr that, consolidated 
laut. (.~IxEI~~.A, 1969). in ~bgo~a if seerns therr is 

no correlation behwen the various phenomena 
attrihuted t.0 this si.age of reactivation and the 
regions forrned or affected 1.)~ Pan-African cycle. 

In ~~iigola there arr’ x-arious asprcts associat.ecl 
with the reactiyation, suc11 as the hasic and alkaline 
rnapniatism, the tectonic hasins, ihe granit.e of 
Morro Yermelho I Keti Hill) end the rlevatim of l.he 
entirti toast a1 rrgion witli thr consequen t format.ion 
of abundant. ~oIlglomer;ites. 

The basic rnagmatisrn is esten(drd throughout. t.hr 
whole rpg:ion occ*upied hy Angola, wit.h majoi 
ac:ti\it y occ*~ir.r.ing in t lie rfqG0ns of No\-c-1 Ketlondo, 
hfOl+ld~S, Fox do Chnerw. Alto Zarnbezi anc-1 

Lunda. Mies and swarms of basic dikes in other 
regions »cc.ur, mai nly in the Tchivira-Ronga region, 
but. t,he lack of radiomrtric dat.a and the presence 
in Angola of tasic ruagmatisni wit.11 various ages, 
does not perrnil us t-o define t.hern as helonging to 
lhe reactivat.ion st.age hefnre rollecting more data. 

The alkalinr nqxlatism in Angola has been 
already t.he slihject of sorne publicat.ions, some 
dealini wit,li lnc;il ïlraracterist,icls, studying a 
determined coniples, others dnaling with more 
general c,harac,teriat,icls. trying t.0 ccme1at.e them to 
t-he scale of the country. 

Sinre 1938, when Sou~.\ MACHA~)~ present.ed in 
Angola for the tirat. time t-lie hypnthesis of a unique 
alignement of the carhonat.ite rocks, mentioned by 
L.IPI»~-~~~~~REIR~.) (1967), HODRIGUES (1970) and 
again L..~PID(?-L(~IIKEIRO (1973), the ideas ccmcern- 
ing alignrrients viiried and. ranging frorn the initial 
unique alignment suggested by SoÏSzA MAcHADO, t,o 
sel-eral ones with almost. perpendicular directions 
rnentionetl by Hnnmnms. Finally LAPIDO-LOUREIRO 

rnentioned a belt. of parallel alignments. According 
it will he shown. our opinion is c,onsidera hly 
different . 

As the ot.her public~ations 11ave already been t.he 
abject. of analysis Ly ot.her authors, we refer here 
exclusil-ely to t-lie Iwo laMer ones. 

The conclusions adopt.r:d by KODRIGUES (1970) 
concerning tSlie inclusion in Angola of alignment3 of 
allialine rocks with t.he generil direction NW-SE, 
are net consideretl valid hy us, because the t.ec.tonic 
condit-ions, in whic*h they were emplaced, were net 
talien int(o account. lLat.er we shall try to define 
Lhese environments and shall try t.o show that. there 
is no reascjn for the new alignment suggested. 

The genrsis of the carhonatites, fundamentally 
associat,ed with t.hfb syst.ern of (( rift.s o suggested by 
LAI~I~~-L~,I~IREIR~, (l!CV3). rqually in our opinion 
does not seern valid, because of lack of evidence 
for « rifts » we do net ikf?Wpt.. as such, a region where 
they preSUrXlb~y occur. Rut t.he expIanation given 
hy the same aut.hor for thr: Virulundo carbonatite 
G plu- o is in absolute accortlance with our ideas and 
as t.he aut.lior aKirnis, t.he efforts of prospection along 
the preat C%ela warpinB should be intensified. 

The author thinks t.hat for the est.ahlishment 
either of fundament a1 directions of genesis, it is 
necessary to study the lectonic. environment~ of suc11 
intrusions. The rc-mrlusions of F. F, M. de A%LRIEIDA 
(1971 (a)] cwncitrninp idenlical intlusions in Brazil, 
are certainly valid for t-lie angolan regicm. 

In first. analysis, it. is possible to c.lassify the 
allialine rocks of ~~ngola in four groups of rorks, 
wit.h well definec-1 caharacteristics. 

(1) During the Triasaic and t.he .Jurassic the 
Moyaruedes Arclunent. ws al’fected 1-y a notable 
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ele\-alion as verified Gy Oie lack of çoastal sediments 
in its termina.1 region. This caused the crust.al 
instabi1it.y which is evidenced by the intrusions of 
numerous alkaline st.ruct,ures, mainly syenitic, car- 
bonatittic and kimberlit.ic, in the southwestern 
quadrant of Angola. On t,his point we agree with 
Lapido-Loureiro that there is no alignment but a 
belt., however we do net see the necessity of looking 
for aligning t.hese alkaline points in the manner 
clone by the author, as its distribution is net attribut- 
ed to a system of parallel fault.s, but, to a line of 
structural weakness. 

(2) The numerous Lunda kimberlitic. int,rusions 
are intimately relat,ed with the reactivation along 
the line indicat.ed in 1, as well as to the lowering of 
the graben in t.he import,ant. crustal region (Luc.apa 
Grahen). 

(3) The alkaline intrusions as many as 12, and 
which are situatetl along t.he toast of Angola, cari 
be correlated with t.he processes of cont.inent,al drift, 
since t.hese intrusions are found in regions of ancient 
(( rifts 0 and in regions of crust,al inst,abilit,y. 

In view of the opposite t,ectonic conditions 
present,ed by structures situated in the Moçdmedes 
Archment (compression) and along the c.oast 
(expansion) we do net. accept the alignments by 
KODRI~;UES (197oj. Although it is generally known 
t.hat. the directions, indicated by him, are common 
in Africa, we t.hink that. at. least in the above 
mentioned cases t,hey cannot be defined by a simple 
presence of the alkaline rocks apparently aligned 
only according t.o the map sc,ale. 

(4) The st,ruct,ures of Cuit,o and Calucinga probably 
are related t.o the mesozoic reactivation suffered by 
the Cassanje graben. This is clearly shown by the 
aligned series of sharp int.rusions of basic. ~O&S. 

Bec.ause of t.he 1ac.k of geological data, we could 
net. giye our opinion concerning the Kimberlitic 
Center of Ganengo. 

We do net. bave as yet sufncient. data to çharacter- 
ize geocl~ronologically the various alkaline intrusions. 
MENDES (1968) c,it.es that. a biot.ite estracted from 
a syenit,e of the Tchivira massif, gave the age of 
11218 NY. This same age recalculat,ed with 
R, = 0,705 increased to 126A M.Y. In the region 
of Morro Vermelho (Red Hill) more alkaline rocks 
were dated (TORQUATO, 1974). Their ages fell in 
two groups with 12.2+7 M.Y. and 177a7 M.Y. 

Various data concerning angolan alkaline rocks 
are being carried nut and it. seems, at. Ieast mean- 

w-hile, t,hat the agr of 130 million years is common. 
The t,ect.onic basin in A4ngnla are distribut ed in 

great, majority alun g t.htx roastal line, overlying the 
crystalline basement with estrnsive faultinp. With 
different genesis (elr\-ation c.lf the region nurt.hward 
from the Cunene Hivrr), at the t.rrrninal part. of the 
river t.here is a hasin tilled in bp the Cunene Forma- 
tion (TOFIQUATO. 197-1-j. 

The alkaline cratonir granite of the Morro Vermelho 
(154 M.Y.) (T~I~QUAT~ and AI.LSOPP, 1973) is 
an evidence of thr rractivatinn t>o which the plat.- 
form was suhject)efl. 

The elevntion of t.hr whole coast.al belt, of Angola 
is ecpially c.losely correlat.ed with the rract,ivat,ion. 
The proc.ess should havr2 becin considerably similar 
to what happened in Rrazil and qave the origin to 
the Serra do Mar (Sea Mountainsj. In Angola there 
bave not been disc*overed as get, t.he lines of fault 
that. caused the elevat-ion of the interna1 regions, but 
we do not doubt that. it will be necessary to revise 
and bring up t.o date the proposed mechanisms of 
the successive cont.irient a1 flesures wit.h faultings on 
the Eastern side. 

We have neither evideme of great foldings 
sub-parallel to the c.oastal line whic.h are expressed 
by flexures, nor t,he lIrese t. c*onr:ept.s of SL4L and 
SIMX admit, between thpm the physical separation 
wit.h possible regions of Iowering. 

In nur opinion, the depressions of monoclinal type 
bave net, occurred ; on t.he contrary, during t&e 
react,ivation stage of t.he platforrn, t.he whole coast.al 
region of Angola was, and still is undergoing a 
continuous epirogenrtic process. 

As a part. of re:rttt.ivation we should alto quote the 
erct,ensive conglomeratrs sit uat.ed along t.he base of 
t.he coastal sedimentary hasins and t.he fluvial 
deposits present, in t.he repion of Uuend~ River 
near f,he Cunene rtrcjut.h (described by TOR-UATO, 
1974). 

During the &ensive period of t.ectonic inactivity 
that. characterized the Tertiary Era, sediments 
typical of the ort hopla t.form (Kalahari system) were 
developped and even today they caver the whole 
Eastern half of Angc?la. 

The author wislws to thenli thr C:ent.rr of C:~~ochronological 
Krsearch of the GcosriPrrcr Institutc of t.hr Ilnivwsity of Sào 
Paulo and its Di7ecttrr. Prof. th. L~MBERTO CORDANI for the 
facilities on the ltibomtory ami for thc discussions concwning 
thr achievfti rcsults. 
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APPENDIX 1 

ANALWICAL DATA FOR W,'Sr FROM ANGOLA 

(1) * (2) 

T2 
T3 
Tb 
T%A 
T8 
TlO 

'A"11 
1'12 

Tl3 

T21 

T22 
T23 
T5 

T16 
T17 
'P19 
TZU 

1o.5o4 
10.504 

10.504 

23.103 

23.109 
23.109 
K.G.G.2884~ 

R.G.ti.LJd‘lU 

II.C.G.lO6Lb 

12/HC/72/397 

SPR-301 G77/338 
$PH-302 G7X/33U 

SFR-3UU ti70/338 

SPR-29% G38,'317 

SPR-299 G391317 
SPH-340 C75/3ld 

SPR-665 G64/333 

SPR-303 G91/297 
SPK-312 ü19/337 
SI>R-313 GjU317 
SPR-314 G42,'317 
SPR-315 G50/318 

SFRr365 GB1,'3217 

SPR-3ti6 Gd3,'337 
SPR-367 G33,'29d 
SPR-379 G89/297 
SPR-330 G9o,'297 

SP&316 G51/338 

SPR-3d3 G52/33R 

SPR-378 G57/338 

SPR-381 tiGl/313 
SPR-302 G62/337 

:+PR-30b 439/75 
SPR-309 439/95 
SPR-JlD 4lti,'273 

- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

'1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

(3) (4) (5) 

UO56.3' 11°43..2' Granodiorit 
6O50.3' 11°46.J3 Granite 
6O54.5' llO49.7' Granite 
6O54.5' llO49.7' Granite 
6%?.5 llO52.7' Granite 
b058' ll"53' Granite 
tiO57.9' llO53.5' Granite 
UO57.8 11054' Granite 
6O57.1' llO54.3' Granite 
lP49.5' llO5G.4' Granite 
UO53.7' llO57.û Grnnite 
6'54.2' 11°53.3' Granite 
UO56.3 llO46.7' Granite 
UO56.3' 11'46.7' Granite 
ci056.3< ll"46.7' Granite 
6*56.3' 11°40.7' Granite 
bO56.3 llO46.7' Granite 
oOn ' 13033' tirmite 
6% ' 13033' Granite 
GQOO ' 13033' Granite 
G"U5' 13O30 Granite 
6%' 13O3u Gronitc 
0°05' 13"30' Granite 
5O55' 1P38' Granite 

5"5jr 110511' Grmitc 

5053' 13007' Quartzite 
Peqnatite 

6Oll' 13O‘!9' Granite 
Granite 

4043.d' 14?8' Granite 

;(::y :;Zff;i'jy;t; 

Un23.3' 14"b' Granite 
14%l.5< 14043' Tonùlite 
14'45.2' 14O52.2' Porphjjry 
13O43.3 14O22' Granite 
14036' 14°13.2' Granite 
14017' 1402.6' Granite 
14O15.2' 14'13.3' Granite 
4O3.4' 14O42' Granite 
4O37' 14"3.5' PCXphyry 
4O37.5' 14OO4' I'orphyry 
3034.7' 14O3G .3' Rhyodacite 
3O47' 14O12.3' Rhyodacite 

3°44.7' 14'15.3' Rbyodacite 
4033' 14O57.7' Gneiss 
4036.5' 14O57.7' Gneiss 
4'33.6' 14O54.4' Gneiss 
4O26.b' 14°43.2' Gneiss 

(6) 

T.R.** 
T.R. 
T.R. 
T.R. 
T.R. 
T.R 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 

T.R. 
olùspar 
Lotite 

T.R. 

uldspar 
cgerinc 
uscovite 

uscovite 
uscovite 

T.R. 
TiR. 

T.R. 
T.R. 
T.R. 

".R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 

T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

** T.R. means total rock 

184.44 

115.63 

326.54 

294.84 

266.75 

308.73 

259.25 

295.02 

473.87 

180.20 

239.11 

252.72 

279.61 

206.77 

261.76 

263.71 

279.19 
276.3 

388.3 

614 
475.0 

ti22.u 

21.6% 

749 

743 

510 

171.7 

2uo.o 

258.0 
197.7 
136.0 
1OG.O 
129.0 
137.0 
273.0 

218.2 

51.1 
149.3 
206.6 

84.0 

147.0 

129.2 

123.6 

193.7 

GG.0 

101.9 
117.4 

39.5c 
78.22 

163 

226 

167 

(9) (10) 

328.29 

1010.06 
49.53 

30.78 

03.94 

50.10 

66.84 

102.16 

50.71 

107.20 

61.77 

54.u5 

67.04 

39.37 
52.27 

07.90 

30.47 

15.6 
10.1 
13.7 

5.34 

2.59 

4.30 

7.7 

0.7235 1.623 
0.7075 0.331 
0.R595 19.029 
0.9259 20.736 
0.7791 3.666 
0.8598 17.305 
0.311s 11.203 
0.7705 3.352 
il.8Od‘l 22.333 
0.7476 4.361 
0.7979 11.134 
0.3167 13.363 
0.7373 12.051 
0.7249 6.643 
0.7407 14.470 
0.7255 3.663 
0.7631 26.473 
1.2337 54.13 
1.7548 22.4 
2.9140 03.3 
3.4215 25.0 
7.684 443 
1.3733 13.92 

7.7 

20.5 

12G.2 1).7396 3.933 
24.4 1.2324 30.345 
23.4 1.2324 31.916 

.149.5 0.7992 3.323 

17.2 1.2604 22.333 
11.2 1.5033 27.396 

253.7 0.7424 1.472 
159.4 0.735 3.42 

12.0 2.363 65.355 
lU8.2 0.3247 3.755 
335.5 0.7205 6.527 
4us.o 0.7360 1.063 
212.4 0.7926 2.316 
595.0 0.7164 0.400 
303.0 u.7451 1.404 
153.3 0.7791 2.440 
362.4 0.7403 O.Y37 

170.3 0.3129 3.292 
456.0 0.7227 0.419 
334 0.7309 0.763 
138.9 0.7323 2.447 
443.0 0.7132 0.283 
315.0 0.7254 0.469 
257 o.719 1.84 
115 0.7u5 5.72 
110 o.724 4.40 

1 l 

! i 

1 

i 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
1 
1 

1: 

l2 

1: 
2 

[ 

/ 
-L 

(11) 

644 

536 
550 
530 
607 
65G 
565 
560 
539 
551 
547 
163 
163 
151 
133 
153 
473 
473 
446 
451 
445 
453 
433 + 10 

435 + 10 

635 5 35 
190 
446 + 141 
262 + 44 
220 2 32 
654 + 62 
631 + 52 
954 5 51 
703 f 117 
565 + 61 
134 _t 66 
134 + 99 
972 + 363 
355 2 153 
033 + 31 
340 2 433 
916 2 132 
035 2 107 
339 2 199 

190 c 79 
465 + 406 
9G9 f 179 
115 + 117 
127 f 545 
906 + 246 
417 2 31 
673 + 34 
251 + 40 

- 

t 

1 

i 

- 
Il2 
- 

cil 
a) 
dl 
ai 
a) 
FI) 

=) 
=) 
a) 
a) 
a) 
4) 
a) 
‘3) 
=) 
=) 
a) 
h) 
b) 
b) 
b) 
b) 
b) 
Cl 

Cl 

C) 
dl 
=) 
f) 
f) 
fl 
f) 
fl 
f) 
f) 
f) 
f) 
fl 
f) 
f) 
f) 
f) 
f) 
f) 

f) 

f) 
Ï) 
Ï) 
Ï) 
fl 

4) 
41 
4) 

- 

- 
) 

i 

(13) (14) 

B.P.I. 

i 

0.7039 
B.P.I. 0.7089 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7089 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7039 
B.P.I. 0.7033 
B.P.I. 0.7034 
B.P.I. 0.7034 
B.P.I. 0.7034 
B.P.I. 0.7034 
R.P.I. 0.7034 
C.B.G. 0.7107 
C.B.G. 0.9107 
C.B.G. a.9107 
C.B.G. 1.2364 
C.B.G. 1.2864 
C.B.G. 1.2864 
S.G.G.N. 

S.G.G.N. 

S.G.G.N 
B.P.I. 
C.P.Geo 0.705 
C.P.Gm 0.705 
C.P.Geo 0.705 
C.P.Geo 0,705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 

C.P.Geo 0.705 
C.P.Geo 0.705 
C.P.Geo 0.705 

* See the leqend for the siqnificance of the colms 

(continue) 
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(Continuation1 

SPR-328 416/271 
SPR-329 416,'274 
SPR-330 417/30 
SPR-331 439/77 
SPR-332 439/82 
SPR-333 439/86 
SPR-359 439/76 
SPR-360 417/46 
SPR-361 417/45 
SPR-362 417/44 
SPR-363 439/88 
SPR-364 417/43 
SPR-397 417/27 
SPR-398 416/272 
SPR-402 416/276 
SPR-411 417/28 
SPR-413 417/150 
SPR-415 439/74 
SPR-416 439/84 
SPR-446 395/G9 
SPR-447 395/GlO 
SPR-448 395/GlOA 
SPR-449 399/G12 
SPR-450 395/G12A 
SPR-451 395/G12B 
SPR-452 395/G12C 
SPR-453 395/G12LI 
SPR-454 395/G6 
SPR-455 395/G6A 
SPR-456 395/G9A 

SPR-457 395/GYB 

SPR-458 395/G9C 

SPR-459 395/G13A 
SPR-460 395/G13B 
SPR-461 395/G13C 
SPR-478 440/49 
SPR-480 439/89 
SPR-481 439/98 
SPR-494 395/G13 
SPR-495 395/G6B 
SPR-496 395/G13D 
SPR-497 395/G7 
SPR-498 395/G7A 
SPR-499 395/G7B 
SPR-518 417/164 
SPR-520 440/70 

SPR-522 440/79 

SPR-568 417/149 

SPR-652 416/264 
SPR-653 416/268 

WR-654 416/269 

SPR-657 439/85 

i 

(3) (4) (51 

16O33.5' 12O8.7' Gneiss 
16'47.5' llO59.3' Granulite 
16049' llO59.3' Granulite 
16O33.5' 12°13.S' Gneiss 
1707.5' llO46.7' Granite 
17O6.3' llO46.3' Granodioritt 
17O12.5' llO52.2' Granite 
17015' 11°47' Gneiss 
1fi"57.5' 12O24.5' Granite 
16O57.5' 12O24.4' Granite 
16O58' 12O24.4' Granite 
17O12.5' llO52.2' Granite 
16058' 12O24.4' Granite 
16O33.5' 12O8.7' Gneiss 
16O48.5' 11°59' Granulite 
lU"52' 11°59.1' Granulite 
16O33.5' 12O8.7' Gneiss 
16'53.5' 12O27.7' Rhyolite 
17O15.5' llO47.5' Granite 
17013' llO52.2' Gneiss 
lGO22' 12O12' GIEiSS 

16O24.3' 12O10.3' Gneiss 
16O24.3' 12O10.3' Gneiss 
16°10' 12O25.2' Granite 
x010‘ 12O25.2' Granite 
16OlO' 12O25.2' Granite 
xo10* 12O25.2' Granite 
1Golfl' 12O25.2' Granite 
lGO27.2' 12°17.5' Grùnite 
16O27.2' 12'17.5' Granite 
16O21.7' 12O12' Gneiss 
1G021.7' 12O12' Gneiss 
lU"21.7' 12O12' Gl-dSS 
lU"14.5' 12O25.5' Granite 
16O14.5' 12O25.5' Granite 
16O14.5' 12O25.5' Granite 
17OO.2' 12O2S.7' Granophyre 
17O12.5' llO52.2' Granite 
17O10.3' llO52.5' Granite 
16'14.5' 12'25.5' Granite 
lGO27.2' 12O17.5' Granite 
16'14.5' 12O25.5' Granite 

16O26.9' 12O17.2' Granodioritt 
16O26.9' 12O17.2' Granodiorite 
16O26.9' 12O17.2' Granodiorite 
L6O57.7' 12O27.2' Granite 
1701' 12O26.3' Granophyre 

1 

(6) 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 

T.R. - 

(7) 

122 
154 
21n 
128 
104 
162 
185 
If>6 
148 
158 
153 
182 
161 
172 
154 
193 

142 

196 

43 

77 
239 
117 

92 
203 
195 
213 
214 
189 
144 
145 
212 
243 
243 
112 
125 
118 
204 
128 
301 

34 
141 

80 
78 
a3 
62 

223 
216 
305 
226 

31 
2 

41 
13 

1 

L 

(8) 

153 
158 

98 
212 
187 
17fi 
185 
340 
133 
113 
111 
137 
132 

51 
56 
54 
41 
56 

240 
280 
262 
259 
333 
293 
332 
286 
319 
327 
543 
562 
2uu 
258 
258 
507 
473 
448 

89 
66 
a5 

559 
531 
554 
678 
650 

LOOO 
19 

90 

41 

33 
261 
420 
202 
304 

- 

t 

(31 

0.790 

0.739 
0.764 
0.747 
0.735 
0.744 
0.743 
0.716 
0.775 
O.An 
0.787 
0.751 
0.784 
0.929 
0.772 
0.794 
0.964 
0.890 
0.721 
0.72fi 
0.769 
0.723 
0.717 
0.743 
0.743 
0.754 
0.745 
0.743 
0.720 
0.723 
0.770 
0.773 
0.769 
0;7L8 
0.720 
0.721: 
0.844 
0.766 
0.795 
0.715 
0.722 
0.714 
0.712 
0.714 
0.707 
1.100 
0.834 
1.089 
O.R68 
0.71G 
0.703 
0.718 
0.713 

- 
10) 
- 

2.33 
2.83 
6.24 
1.75 
1.61 
2.67 
2.90 
1.41 
3.24 
4.09 
4.18 
3.86 
3.56 
9.98 
8.01 
0.4 
0.3 
0.3 
0.59 
0.80 
2.66 
1.31 
0.68 
1.97 

1.71 

2.17 

1.95 

l.UD 

0.77 

0.75 
2.32 
2.74 
2.74 
0.64 
0.77 
0.76 
6.72 
5.65 

.0.3 
0.44 
0.77 
0.42 
0.33 
0.37 
0.18 
4.6 
7.03 
2.6 
0.1 
0.34 
0.02 
0.59 
0.12 
- 

I 

- 
(continue) 

(111 

2367+134 

751+119 
613' 33 

14R42 91 
1143+107 

9082 60 

810+ 67 
3fi9+190 

1393+ 61 
16112 52 
1277' 43 

750+ 53 
1442+ 58 
1490+ 39 

537+ 27 
553+ 19 

1674+ 40 
11872 29 
1467+1132 
1478+4na 
1550- 74 

7Kl_e300 
8571239 

1192% 76 
13822156 
14312 32 
1294$ 80 
1395i 32 
1037'203 
13522213 
1797t 72 
15072 67 
1504t 61 
1034’229 

1049'191 
1026+199 
13612 35 

696i 42 
5802 21 

1023'428 
1244+211 

9372335 
7065443 

1059~408 
460+1109 
767i 18 

1205y 34 
11362 25 

539' 19 
1524t494 

11292276 
262021462 

41 
F 

.P.Gec 
q) C.P.Geo 

q) C.P.Gec 
q) ,C.P.Gec 

gl C.P.Gea 

g) C.P.Gec 
q) C.P.Gec 
q) C.P.Gec 
ql C.P.Gec 

g) C.P.Gec 

ql C.P.Gec 

3) C.P.Gec 

q) C.P.Gec 

g) C.P.Gec 
q) C.P.Gec 
g) C.P.Gec 
q) C.P.Gec 
q) C.P;ez!éc 
q) k.P.Ge< 

g) C.P.Gec 

g) C.P.Gec 

q) C.P.Gec 

ql f. P.Geo 

q) IC.P.Geo 
q) C.P.Geo 
q) C.P.Geo 

q) C.P.Geo 
g) C.P.Geo 
g) C.P.Geo 
q) C.P.Geo 
q) C.P.Geo 
g) C.P.Geo - 

(14) 

, 

l 

, 
, 
I 
, 
, 

I , 
, 

, , 
, ( 

I 
I ( 
f 
1 / 
, 
, 
, 
, 
8 
, 
, 
, 
, 
> 
, 
1 
, 
) 
, 
a 
, 
> 
> 
, 
> 
, 
> 
> 
> 
> 
> 

( 
c 
( 
( 
( 
( 
( 
( 
( 
( 

1.708 
1.708 
1.708 
1.708 
3.708 
3.708 
3.708 
1.708 
3.708 
3.708 
3.708 
0.708 
3.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
0.708 
1.708 
1.708 
1.708 
1.708 
1.708 
1.708 
1.708 
1.708 
1.708 
1.708 



APPENDIX 1 
(Continuation) 

P’ (2) (3) 

SPR-G61 417/68 x034.3 

SPR-662 417/69 16034.3’ 

SPR-663 417/70 16O35.3’ 

SPR-GG4 417/71 lGO35.3’ 

SPR-666 395/81 1609.5’ 

SPR-667 395/82 lGO9.2’ 

SPR-668 395/83 lP3.9 

WR-G69 395/84 1G03.6’ 

SFR-G71 417/52 16034.8 

SPR-672 417/166 lGO34.7’ 

WR-673 417/167 16034.8 

SPR-674 417/163 16O35’ 

SPR-675 417/172 16O43 ’ 

WR-676 417/173 16034.3’ 

SPR-677 417/174 1G032.5’ 

SPR-678 417/175 16O31.8’ 

SPR-679 417/176 16033.5’ 

SPR-399 399/Q2683 1G”0.5’ 

SPR-400 399/Q15115 1G014' 
SPR-401 399/(215G3 1G014' 
SPR-307 399/QaE3 16?!5' 
SPR-327 399/Q8E4 1G025' 
SPR-344 399/QaE5 10°25' 
SPR-797 CHISSOE 13051' 
SPR-798 CHISSOE-1 13O51’ 

SPR-799 CHISSOE-2 13O51' 
SPR-800 CHISSOE-3 13O51' 
SPR-801 CHISSOE:I 13'51' 
SPR-802 CHISSOC-5 13O51' 
SPR-804 CHIRIVA- 13°5D' 
SPR-805 CHIRIVA- 13O5o' 
SPR-806 CHIRIVA- 13O50' 
SPR-807 CHIRIVA- 13050’ 

SPR-808 CHIRIVA- 13O50' 
SPR-822 FIMA 13054’ 

SPR-803 CHICUCUTE 13O54’ 

SPR-821 LINO 14000' 
SPR-820 ~~lOINM0 13O54 ’ 

(4) (5) 

12O21.7' Diorite 
12O21.7' Diorite 
12O20.9' Granite 
12%?0.9' Granite 
12O24.8' Granite 
12O24.7' Granite 
12O25.9' Granite 
12O25.7' Granite 
12?8.2' Schist 
12O5.9' Granulite 
12O6.1' Granulite 
12O6' Crùnulite 
12O26.3' Shale 
12O28.5' Shale 
12°28.5* Shale 
12O25.3’ Shale 
12O28.3' Shale 
14007' Porphyry 
14% Granite 
14% Granite 
14OO7’ Granite 
14OO7' Granite 
14007 ’ Granite 
15O45' Granite 
15O45' Schist 
15O45' Schist 
15O45' Schist 
15O45' Schist 
15O45' Schist 
1S041' Schist 
15O41' Schist 
15041' Schist 
15O41' Schist 
1S041' Schist 
15036 Granite 
15O34' Granite 
15037' Granite 
15O43' Granite 3 

(6) 

T.R. 
T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 

T.R. 

T.R. 
T.R. 

T.R. 

T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T. R. 

T.R. 
T.R. 
T.R. 
T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 

T.R. 
T.R. 
T-R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

T.R. 

The Figures colms means: 
1 - Laborotory number 
2 - Sample nunber 
3 - Latitude 
4 - Longitude 
5 - Rock Type 
6 - Materiùl used in analyse 
7 - Total Rubidium in p.p.m. 
8 - Total iitrontium in p.p.m. 
9 - Ratio a7Sr/a"Sr 

10 - Ratio a7Rb/a6Sr 
11 - Conventional age 
12 - References 
13 - Laborùtory 
14 - Initial ratio used in the calculation 

(7) 

53 

54 

140 

159 

192 

200 

188 

196 

162 

142 

167 

140 

196 

104 

153 

9a 

77 

563.0 

327.0 

222.0 

124.7 

104.0 

106.0 

152.9 

242.2 

228.5 

203.0 

256.4 

192.7 
166.9 
165.1 

190.3 

194.4 

164.8 

125.3 

149.2 
125.0 
676.0 

f 

l 

I 

- 

(8) 

457 

545 

257 

229 

327 

300 

307 

28G 

93 

164 

302 

173 

74 

113 

165 

231 

301 

10.15 

5.79 

3.90 

191.9 

222.1 

224.5 

152.7 

214.5 

243.3 

87.2 

155.4 

127.1 

120.a 

92.9 

56.4 

56.3 

173.0 

292.9 

328.6 

350.9 

10.4 - 

(9) 

0.714 

0.712 

0.744 

0.749 

0.741 

0.746 

0.743 

0.745 

0.7SZ 

0.757 

0.74G 

l.OR3 

O.S64 

fl.761 

0.755 

0.743 

0.734 

3.707 

2.501 

1.717 

0.747 

cl.737 

0.737 

0.7805 

0.8128 

II.8013 

0.9288 

0.8649 

0;8532 

0.8419 
0.8748 
1.0037 
1.0161 

0.8064 

0.7425 

0.7433 

0.7371 

4.0843 

I 

(10) (11) 

=t- 
:::z fR:6;5:: 

:.;; 1:;;;; ;; 

1.71 12842 83 
1.94 13022 89 
1.78 1313'372 
1.99 1253i 55 

5.08 9765 56 

2.52 1300+ 75 

1. on 15952130 

2.43 9753’246; 

7.83 13395 44 

2.60 1325’362 

2.70 1170+ 74 

1.23 18822237 

0.75 23335244 

160.6 1294+258 
163.5 743'149 

164.8 417+ 12 
l.8Sl 14951 a7 

1.355 1588+184 

1.367 1563_c133 

2.92 17361 76 

3.30 20862418 

2.74 22272 99 

6.88 2129+ 58 

4.R5 2140+ 51 

4.45 21552 64 

4.05 21792 63 

5.23 2111k 58 

10.05 19GOi 43 
10.30 1993' 49 

2.78 23165130 

1.24 20231123 

1.32 194G+1'4 
1.03 20772142 

141.79 16022 84 

g’ C.P.Geo 

g) C.P.Geo 

g) C.P.Geo 

q) C.P.Geo 
g) C.P.Geo 

g) C.P.Geo 
q) C.P.Geo 
g) C.P.Geo 
q) C.P.Geo 
q) C.?.Geo 
g) C.P.Geo 
g) C.P.Geo 
q) C.P.Geo 

q) C.P.GmJ 

g) C.P.Geo 
gl C.P.Geo 

q) C.P.Geo 
h) C.P.Geo 
h) C.P.Geo 

h) C.P.Geo 
11) C.P.Geo 
h) C.P.Geo 
h) C.P.Geo 

i) C.P.Geo i) C.P.Geo 

i) G.P.Geo i) C.P.Geo 

(14) 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.708 

0.703 

0.700 

0.708 

0.708 

0.705 

0.705 

0.705 

0.705 

0.705 

0.705 

c.7os 

0.710 

0.710 

0.710 

0.710 

0.710 

0.710 

0.710 

0.710 

0.710 

0.710 

0.705 

0.705 

0.705 

0.705 

ReSerencas: 
a) TORQUATO,J.R., ALLSOPP, H.L. (1973) 
h) DCLIIAI.,J.;LEDEIlT,D.; PASTEELS,P., vSNxR,J.(1971) 
c) CA,IEII,L.; "ELIIAL,J.;LEDENT,D., REIPIBARC,M.(1963) 
d) SI,,PSOII,R.S.~~.,OTTO,J.B.T. (1960) 
c) UNPUBLISHED 
f) TORWJAT0,J.R.; SILVA,A.S.F.;CORDANI,U.C.,XA~fAS~IITA, 

X. (in nrcparation) 
q) TORQUATD (1974) 
1~) TORQUATO,J.R., SALGI1EIiW.M.A.A. (in prcss) 
i) rDRQ~lATO,J.R., OLIVEIlj9,J.T.(in urcparation) 

LABORATORY: 
B.F.I. - Bernard Pricc Inatitute - Johannesburg 
C.B.G. - Centre uclge de Géochronologic - Brusseles 
s.G.G.k Service de Géoloqie et de Geochimie Nucléaires 

BrUSSeles. 
C.P.Geo- Centra de Pesquisùs Geocronolôqicas - Sao Paulo- 

Brasil. 



GEOTECTONIC OUTLINE OF ANGOLA 

APPENDIX 2 

ANALYTICAL DATA FOR K/Ar FROM ANGOLA, 

(111 

SPX-1568 
SPK-1569 
SPK-1571 
SPK-1691 
SIX-1692 
SPX-1694 
SPK-1695 
SPK-1696 
SPK-1699 
SPK-1702 
SPK-1754 
SPK-1755 
SPK-1756 
SPK-1758 
SPK-1759 
SPK-1765 
ZPK-1766 
SPK-1775 
SPK-1777 
SPK-1776 
SPK-1779 
SPK-1780 
SPK-1731 
SPIi-1782 
SP::-2049 
SPK-2065 
SPK-2076 
SPK-2083 
SPK-2442 
SPK-2515 
SPK-2518 
SPX-2519 
SPK-2521 
5PK-2524 
SPK-2525 
SPK-2526 
SPK-2527 
SPK-2528 
SPK-2529 
SPK-2531 
SPK-2532 
SPK-2534 
SPK-2535 
SPK-2537 
SPK-2538 
SPK-2539 
SPK-2541 
SPK-2543 
SPK-2546 
SPK-2548 
SPK-2553 
SPK-2554 
SPK-2563 

(2) 

572-66-LL 
145-67-~~ 
G55-67-FG 
Ql-67-MP 
17l3-67-MP 
Gl-HC-377 
12G5-67-FI 
G5rIIS-207 
10-IIC-376 
841-G7-FG 
563-67-FG 
147-67-Ill' 
731-G7-FG 
731B-67-F{ 
G6-MS-207 
649-FG-68 
G8-MS-207 
60-IlP-64 
583-G7-FG 
679-FG-67 
143-67-ElP 
662-FG-68 
33-HC-376 
180-IIC-37' 
Lwç-l-245( 
DJ-1-3427 
PUÇ-2-2571 
RT-ANGOLA 
IlOÇALli?DES 
G-33/317 
G-54/317 
G-12/317 
G- 6/318 
G-24/317 
G-36/317 
G-40/317 
G-58/338 
G-59/318 
G-3 /337 
G-4 /337 
G-17/317 
G-29/317 
G-23/317 
G-5/318 
G-16/317 
G-2 /337 
G-18/317 
G-11/317 
G-27/317 
G-55/317 
G-28/317 
G-60/337 
G-l /318 

(3) 

llO14.6 
11020' 
11050.5 
11°22' 
11'28.5 
15O43.5 
11o451 
llO43.9 
15O5G.9 
11039.2 
11°49' 
llO25.4 
11039.2 
llO38.4 
11'44.8 
11054' 
llO43.4 
14'30.2 
llO47.4' 
ll"46.11 
llO21.6 
11054.7 
i5O55.3 
15O30.1' 

9O37.2' 
9O10.4 
9037.2 

14O1.9' 
15ol.a' 
1407' 
14O4' 
14018.7' 
14O4' 
1403' 
14O27' 
14'23.5' 
14'42.2' 
14O29.8' 
1‘1°49.3' 
14'52.4' 
14O12.7' 
14O12.4' 
14O4.5' 
14O5.6' 
14O11.8' 
14031' 
14O13.7' 
14O20.2' 
14OO.5' 
14O7.1' 
14O7.1' 
14O42.2' 
1407% 

t 

(4) 

13O58' 
14O3.4' 
13O54.7' 
14O13.2' 
14O6.1' 
13O36.8' 
13O58.3' 
14O27.5' 
13029' 
13049.7' 
13O56.6' 
1404' 
13O48.5' 
13049.3' 
14O28.7' 
14045.9' 
14'28' 
14O7' 
13053.51 
13°513.8' 
14O2.7' 
14049.3' 
13O27.2' 
13'32.2' 
13014.5 
13033.n 
13014.5' 
12'27' 
12Oll.l' 
14Ol' 
14'14.8' 
14O2.4' 
14O32.3' 
1404' 
14'6.5' 
14O1.8* 
14049' 
14030.5' 
14014.1' 
14°19.4< 
14O8.7' 
14O4' 
14O4.5' 
14039.4' 
14O9.6' 
14O5.2' 
14°10.3' 
14O2.1' 
14Ol' 
1401.1' 
14O2.5' 
14O18.2' 
14OS7.9' 

(5) 

Basait 
Basait 

Amphibolite 
Gneiss 
Basait 

Granite 
Iaasalt 

Dolerite 
Norite 
Basùlt 
IQsalt 

Dolerite 
Syenite 

Basait 
Syenite 
Dolcrite 

Tinguaite 
Dolerite 
Dolnrite 

Amphiholite 
Dolerite 
Dolerite 

Granodiorite 
Porphyry 

Bùsalt 
nasalt 
nasalt 
Ixlea1t 

Sandstone 
BZZ.?Il+Z 

Dolcrite 
ilorite 

nn1erite 
Dolerite 
Dolerite 

Horblendite 
Gabbro 
Gabbro 

Anorthosite 
Anorthosite 

Dolorite 
Phonolite 

norite 
Dolorite % 
Dolorite. 
Dolorite 
Dolorite 
Phonolite 

lasalt 
Pegmatite 
Pegmatite 
Peqnatite 
Dolorite 

(GI 

T.R. ** 

T.R. 
mphibole 

Biotite 
T.R. 

Feldspar 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
P.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
P.R. 
T.R. 

T.R. 
T.R. 
T.R. 

Glauconite 
T.R. 
T.R. 
T.R. 
T.R. 

Plaqioclase 
T.R. 

Horblende 
Plaqioclase 
Plaqioclase 
Plagioclase 
Plagioclase 

T.R. 

T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 
T.R. 

Plagioclase 
Muscovite 
FddSpr 

Feldspar 
T.R. 

(7) 

0.9640 5.105 
1.2520 6.42G 
0.7850 18.62 
5.6970 131.5 
0.9762 6.842 
9.7260 194.0 
1.4133 13.29 
0.9640 105.1 
0.6630 25.43 
0.7426 2.540 
1.4027 7.446 
1.2023 6,983 
1.4124 5.032 
0.8242 3.560 
3.5350 99.71 
Cl.6300 105.5 
3.8182 1 . 4 3 4 
0.3670 44.76 
0.5031 z.717 
0.3130 40.63. 
0.7100 4.280 
0.4n40 5q.x1 
3.7100 147. 4 
?.l354Il 166.9 
1.9477 11.44 
z.<Sano 11.33 
0.8253 4.864 
1.5762 -1.788 

6.5765 13.29 
1.1830 3n..l3n 
O.GGO5 4?.020 
0.9140 31.070 
II.9390 5.104 
0.1609 10.440 
0.4485 64.132 
0.4570 47.730 
0.2155 40.660 

0.17SS 264.5 
0.1275 19.93 
0.1215 19.520 
0.6895 50.370 
4.1200 13.800 
0.7900 24.410 
0.3215 24.010 
0.0920 5.027 
n.3000 27.760 
0.6037 59.3.80 
3.x110 13.450 
0.341 1.550 
8.A70 998.600 
0.750 41.500 
9.041 309.500 
0.557 24.840 

(9) (10) 1111 

59.6 128 + 13 a) 
45.9 124 2 10 a) 
30.1 517 i 34 b) 

1.37 505 + 27 b) 
41.8 lfi8 2 13 a) 

1.63 444 2 30 b) 
34.5 222 k 16 .a) 

1.62 1689 5 67 jc) 
11.0 777 i 41 :b) 
51.0 84 + 8 a) 
69.7 128 + Il a) 

46.2 140 1 8 a) 
33.7 87'6 a) 

7R.l 105 + 10 a) 
3.93 601 2 26 b) 

3.55 2209 1 6E cl 
57.4 72 + 7 a) 

R.30 1818 z on C) 

57.0 l3n + 7 9) 
RIT.0 1876 + 246 c) 
44.7 145 + c> a) 

4.1S 2054 -+ 23 cl 
3.2') 800 $ 13 b) 
3.62 lOZ5243 b) 

51.0 142 t 12 a) 
5'1.9 16 i R cl) 
70.2 143 + 15 a) 
72.3 75 2 7 a) 
41.7 ir) + 2 d) 

Ci.75 678 k 27 E) 
8.64 1157 1 26 el 

6.14 704 + 17 e) 
65.8 132 -+ 13 ~1 
36.1 1175 2 Ol e) 

7.67 2000 2 250 e) 
7.77 1643 + 40 e) 

12.6 1964 2 61 e) 

5.65 5718 + jl. e) 
9.24 2102 k 51 es 
8.36 2157 i 43 e) 
2.76 1281 + 22 el 

21.7 82k3 e) 
16.4 644 + 27 E) 
13.6 1309 + 09 el 
61.9 1031 + 65 el 
34.1 1514 + 36 e) 
44.9 1600 + 160 e) 
74.0 87 + 11 e) 
80.5 111 + 11 e) 

6.71 1753 k 42 e) 
42.6 1n43 2 57 e) 

9,73 708, + 11 e) 

34.4 880 + 340 e) 

-* Sec the legend for the 
** 

T.R. means total rock 
significance of the columns 

fcontinue) 



, 2 f I 13) 

----+-- 
G-b,'317 l.l%7.9 
G-GO,‘3,7 1‘1°?2.2' 
G-G7'3l.7 14"37.R' 
41G/17 lG'55.2' 
?BO;'L 17O2.7' 
440:29 17o3.u* 
4‘1ll.,31 li"2.6' 

440/10 lPO.5' 
43Y/lo 17olO.11' 
439,'96 17"lO.O 
440129 17°8.G' 
417:1; lG"44.3 
417:3‘l IG049.G' 
416/?GG lG"45.5' 
4 16 1; a 1c.oj4.n 
417/11 16038.3' 
4161264 lGo41.R 
41i>/l54 x*56.5 
41ti,'lü9 lho54.0' 
417/11 lG"41.8' 
417.1115 16°.1fl' 
417/23 lC45.3' 
417/133 lG"32.4' 
417/134 lG"32.9 
4 17/152 16038 
417/35 X036.9' 
417/lOL lCF48.7' 
4 3 1/') 7 17011.7' 
439/9¶ 1707.7' 
41li,'70 X055.0' 
41G/lij9 lGO54.0' 
4 1 G ,‘ 1 R 4 lC5G.O 
‘11l;/219 lGo55.0' 
JlG/.!G lG%.O' 
.A!,: 'y7 lC"54.5' 
‘llti/GZ 16054.5' 
1116 j> ll1o55.0 
.117‘?2 1Gn4G.7‘ 
;,r,-: 17"i.?' 
i<i;,i;u l&.l.i ' 
375,'kJl$?. lG"L4.5' 
417,107 lG"4R 
395/Gl.lU lGo24.5' 
.116,'15ti 18056.5 
44U,'72 1701.7' 
4lCi,'C,‘î 16054.7' 
JlG/2ti4 lGo49.5' 
395/Gll-A 1fio14.5 
417/102 16048.8 
395/i;11 16O14.5' 
Q17158 lGU43.7' 
417illG 16O46.4' 
417/130 lOo43.4' 

, 

l‘l"G.5' 

14°18.2' 
14°21.3' 
1104a.5 
12olG.3' 
12O22.3' 
llol'J.<?< 
L2o16.6' 
llO54.2' 
llO54.2' 
12O22.3' 
120F.6' 
12OlG.3' 
llO59.2' 
11o'IR.O' 
12'1.6' 
11056.3' 
11048.0' 
11o4q.o 
12o1.6' 
12O26.7' 
12o7.7' 
12'26.8' 
12O27' 
12O29.7' 
12"15.6' 
12O26.5' 
11053.5' 
11o53.v 
11047.0' 
11043.0' 
11047.5' 
11048.7' 
ll"4R.O 
1104G.fl' 
11o47.01 
11047.5' 
1??.5' 
l~c'26 7' c . 
12o27.3 
12O27.3' 
12o20.7' 
12O27.3' 
11047.0' 
12O20.7' 
11°48.0' 
llO59.5 
12O25.7' 
12026.5' 
12O25.7' 
12O25.6' 
12'26.3' 
12°28.9' 

APPEWDIX 2 

(Continuation) 

(5) 

Gahl>ro 

Peqnùtite 

Peqnatitc 

li'ehrlite 
Anphibolite 

Hornblendn Schist 
Amphibolite 

Amphibolite 
fllivine Riotite Dolerite 
Olivine Riotite Dolerite 

Ilornblendc Schist 
Amphibolite 
Amphibolitc 

Pyroxone Granulite 
Lusitanitr 
Bpidotite 

iotite flypersthenc Granulite 
Boatonite 

Ilela - Ilonzonitr 
Cpidote 

Cpi - Doleritr 
Le"CO - Gabbro 
fiornblondite 

Heta - Bùsite 
Meta - Basite 
Ileta - Hornblendite 

Olivina Dolerite 
Biotite Dolerite 
Trachybasalt 

Pyroxene Biotite 
Mela - l.lonzonite 

llinettc 
f!incttc 

niot itc ?.arl7rop!l:frn 
Leuco - Monzogabbro 
Hornfels Metabasalt 
Hornblende Biotlte 

SkùlXl 
iw~~hibolit~? 
Dolcrite 
Irulorit* 

Epi - Doleritc 
Dolcrite 

Leuco - Diabase Pnrphyrj 
Amphiùolite 
Ileta - Lotitc 

iotite Hypersthena Granulitc 

Epi - Dolerite 
Olivine Dolerite 
Epi - Dolerite 
olivine Dolerite 
Olivine Doleritc 
Olivine Dolerite 

-r 
T.R. 0.178 

Pcldsr>ar 9.041 
'ILlsCOVite 9.173 

T.R. 0.204 
flornhlende 0.374 
'Iuscovite O.057 
Ilornblende "-464 

Hornblcnde 0.126 
Biotite 7.120 

laqioclase 0.114 
Ilornblende ".196 
tiornblcnde 0.336 
Hornblcnde 0.086 
flornblende Q.222 

Diotito 7.122 

laqioclase 0.050 
T.R. 0.509 
T.R. 5.351 

I3iotite 6.348 
Cpidote 0.762 

T.R. 0.281 

T.R. 1.308 

T.R. 0.211 

flornblendo 1.545 
laqioclase 0.482 

T.R. 0.09‘1 

laqioclase 0.199 
T.R. 1.094 
T.P. '2.131 

Riotite. 6.9Gl 
Ilornblende 1.3O3 

Riotite 7.220 
niotitc 1.105 

Biotitc r,.53n 
niotite a.700 

T.R. 2.301 
T.R. 2.836 
T.P. 0.125 

fiorlll>londe o.1oa 
T.R. 1.129 
T.R. 0.096 
T.R. 0.721 
T.R. 0.116 
T.R. 5.950 

laqioclase 0.115 
T.R. 0,510 

T.R. 0.705 
llornhlende 0.4Bq 

T.R. 0.378 
Hornblende 0.654 

T.R. 0.192 
T.R. 0.232 
T.R. 0.219 

(Continue) 

(a) (91 

7.171 63.6 
309.600 18.5 
125.00 31.9 

0.030 87.1 
1.761 19.5 
0.160 92.4 
0.124 Y.7 
n.flfi1 33.3 

14.390 5.0 
0.272 54.1 
0.55G 35.0 
1.097 16.6 
1.204 12.0 
0.594 41.2 
3.580 34.n 

0.425 50.1 

2.780 G.4 
3.951 9.0 
3.446 4R.0 
1.919 15.0 
8.299 2.6 
0.511 42.0 
3.2;s 4.4 
6.335 07.0 
0.981 17.0 
7.015 7.8 

1oa.5 1.0 
R.060 12.n 

1.177 47.2 

3.179 84.6 
0.615 40.2 
3.857 22.6 
3.726 25.5 
2.354 BO.1 
2.823 83.8 
0.629 75.7 
1.30: 77.0 
2.25C 7‘1.1 
0.759 14-7 

13.53 9c6 
1.255 8.0 

18.57 0.9 
3.37c 8.6 
1.721 7.8 
0.31E 62.5 
0.33: 46.3 
1.51i 57.8 
4.604 10.1 

81.17 1.2 
6.13( 6.0 

23.47 3.5 
15.77 3.5 
13.94 1.6 

(10) 

811 k 26 
708 2 14 

1826 + 61 
37 + 10 

Y18 $ 47 
598 + 278 
596 + 28 

740 i 71 
449 2 14 
524 + 71 
604 5 30 
605 2 19 

1984 + 50 
575 + 37 
122 2 7 

1423 + 69 
LO31 + 30 
177 + 7 
128 k 15 
545 + 20 

3008 + 52 
96 + 15 

2nsn + 40 
822 i 87 
452 + 16 

1519 + 66 
3122 t 195 
925 c 22 
134 2 8 

111 + 16 
115 + 7 
126 + 10 
127 $ 5 
1n4 2 22 

80 2 20 
65 + 6 

112 2 11 
1234 + 127 
1250 + 92 
1790 * 31 
1904 + 79 
2806 2 88 
2985 + 156 

71 + 5 
1362 2 10E 

186 2 20 
475 + 29 

1534 2 a7 
6391 i 53 
1528 2 57 
5376 + 53 
4;54 + 90 
4239 i 43 

- 
(11) 

‘2) 
e) 
e) 
f) 
f) 
fl 
f) 

fl 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
i) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 

- 
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GEOTECTONIC OUTLINE CIF ANGDLA 

APPRNDIX 2 
(continuation) 

(1) (2) (3 u 

I 
I 

SPK-2772 395GB 
SPK-2774 440-77 
SPK-2778 440-77 
SPK-2871 417-171 
SPK-2872 417-172 
SPK-2874 417-13 
SPK-2875 417-9 
SPti-2878 417-170 
SPK-2879 417-168 
sPK-2aao 417-168 
SPK-2883 440- 19 
SPK-2893 439-106 
WI:-2a95 439-76 
SPK-2897 417-156 
SPK-2898 417-25 

PK-2902 41-l-99 
SPK-2904 417-152 
SPK-2885 Lazulite 

1G020.4' 
1703' 
1703' 
LG047.2' 
lGO42.9 
LGO37.3' 
lGO55.5' 
lGO30.2' 
lGO34.8 
L6°34.8' 
17O2.7' 
17°10.a~ 
17O12.4' 
lGO51.9' 
16053.0 
LGO47.2' 
lGO38.1' 
12O50' 

SPK-2959 F.V.Arriaja 
SYK-2923 F.443 
SPK-297G 

l F 

4040' 
7OOG.5' 

T-DC 2022' 

, , 

The figures colunns nean: 

11 Laboratory number 
2) Sample number 
3) Latitude 
4) Longitude 
5) Rock type 
6) Waterial used in analyse 
7) e K 

a) 40Ar Radiogenic x 10mG 
9) % Atmosferic Argon 

10) Age K/Ar 
11) References 

(4) 

,12'17' 
12O25.6' 
12025.6' 
12021' 
12O26.7' 
1202.2' 
12O11.4' 
12O23.8' 
L2O5.7' 
L2O5.7' 
12O23.2' 
11053.1' 
LlO47.2' 
12O23.6' 
12°18.7' 
12O26.8' 
lP29.U 
14034' 
13OO8' 
13054' 
14043' 

(5) 

Dolerite 
Amphibolite 
Amphibolite 

Gneiss 
Phyllite 

i%gnotite 
taurolite Garnet Gneiss 

Narite 
Acid Granulite 
Acid Granulite 
Granite Gneiss 

uartz Diorite Gneiss 
uartz Diorite Gneiss 

Phyllite 
Quartzite 

Granite GWSiSS 
Wta - Basite 

Pegmntite 
Norite 

Pegmatite 
Dolcrite 

(6) (71 (8) 

T.R. 1.503 1.23; 
Plagioclase 0.313 O.GV( 
Hornblende 0.297 0.94( 

Biotite 7.937 56.81 
Iluscovite 5.081 11.60 
Muscovite 9.009 21.21 

Biotite 6.073 14.96 
T.R. 0.003 3.195 

lluscovite 9.202 19.02 
Biotite 5.371 7.681 
Biotite 7.368 G.76( 
Biotite 7.177 15.77 
Biotite ci.919 13.44 
Biotite 4.332 10.87 

I.luscovite 9.290 14.35 
Biotite 7.424 17.82 

Iluscovite 6.649 15.72 
Huscovite 8.7300 104 

T.R. 0.5613 50.28 
lluscovite 8.6675 662.0 

I'lagioclase 0.2067 32.82 

The constants enployed in calculations ùrf: 
-9 -1 

X Total = 0.530 x 10 yElrs 

x x = 0.585 x 10-10 years-l 

$ Of 40 X in K total = 0.0119 

(9) (10) 

19.9 196 + 8 
55.4 489 + 29 
33.1 GG8 * 33 

6.2 .2V4 + 44 
24.7 500 + 20 
11.6 514 f 14 
14.0 535 +- 26 
76.4 804 i 83 

4.2 459 + 28 
96.0 334 2 206 
27.0 217 + 10 
84.4 488 + 93 
84.0 43s i 77 
25.7 545 + 35 
89.7 352 + 117 
29.7 523 + 22 
87.7 521 +- 143 
63.0 .863 + 140 

5.02 .401 t 39 
1.81 .2G5 + 43 
9.43 1142 + 49 

- 
(11) 

- 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
f) 
fl 
f) 
f) 
f) 
f) 
9) 
h) 
i) 
j) 

- 

References: 

a) TORC’UAT0,J.R. ,AMANLL,G. (1973) 
b) TORQUAT0,J.R.. AMARAL, G. (1974) 
c) AMARAL,G.,TORQUATO,J.R. (1974) 
d) TORQ~ATO,J.R.;RAMALHAL,~l.R.A.,RAEIALHAL, 

F.J.S. (1973) 
.e) S1LVA.A.S.F. da; TORQUATO,J.R.,KAWASHITA, 

x. (1973) 
f) TORQUATO, J.R. (1974) 
g) TORQUAT0,J.R.; ALMEIDA, N.H.I.I., SALGUEIRO, 

M.A.A. (in press) 
h) TORQUATO, J.R. (1974) 
i) TORQUATO, J.R. e PAItiO,C. (in preparationl 
j) TORQUATO, J.R. (unpublished) 
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J. R. TORQUATO 

APPENDIX 3 
Ra/Sr AGES PRBSENTED BY MBHDES (1968) AND RECALCULATED 

WITH R. - 0.705 

(1) l 

750 07O53' 

751 137~22' 
752 07o211 
755 07O21' 
755 07O21' 
756 12O55' 

770 noo8 
771 11020' 

772 1102u 
773 12009 1 
774 11°56' 
775 12020' 
778 10°51' 
779 10054' 
780 10054' 
798 11007' 
799 17OO3' 

800 09O41' 
a02 15OOl' 
803 15OOl' 
no4 12029 1 
830 07O21' 
a31 15007' 

1292 uo11 
1293 14O56' 
1294 14053' 
1295 14O54' 
1401 14O59' 
1403 08°11' 
1404 07'42' 
1405 oa"lb~ 
1406 13031' 
1407 13043' 
1408 13O46' 
1409 11033' 
1410 14O22' 
1411 l‘loob 
1530 13056' 

1532 13O54 
1544 ii0581 
1545 11°55' 
1546 110551 
1547 07040' 
1548 ouo20' 
1550 oa 
1550 08040' 
1551 09=00 1 
1552 09=00' 
1554 10030' 
1555 10030 ' 
1557 oa"20@ 
1558 U7°20' 

(3) (4) (5) (6) (7) (8) (9) 

21°U7' 
21°13' 
21012' 
2OO49' 
20049 ' 
14050' 
lbooo' 
1G020' 
15050' 
lU"45' 
16041' 
1b030' 
14O22' 
14016' 
14Olb' 
23O5al 
12?7' 
14049' 
12O24' 
12026' 
15001' 
21012' 
13OO4' 
15OOO' 
12O2S' 
12O38' 
12O43' 
12O40' 
21"47' 
21039' 
20°44' 
13056' 
13057' 
13041 
15035' 
13049' 
13O18' 
14O19' 
14O21' 
170431 
17040' 
17040' 
17035' 
15O40 
15040' 
15040 
16040' 
18'00' 
22°20' 
22020' 
21020' 
20°3fl' 

Gneiss 
;ranite 
liorite 
;ranite 
;ranite 
:x-mite 
;ranite 
Gneiss 

jranitc 
3ranite 
:ranite 
:ranite 
Gneiss 
GlldSS 

Gneiss 
zranite 
Granite 
Sranite 
ûrani te 
Yranite 
Granite 
Granite 
Granite 
Granite 
Granite 
Granite 

Gneiss 
Granite 

Gneiss 
Gneiss 

Granite 
Granite 
Granite 
Granite 
Granite 
Granite 
Granite 

Biotite 
Biotite 
l3iotite 
Biotite 

?eldspar 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Siotite 

rmotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotite 
Biotits 
Biotitt 
Biotite 

uscovite 
BiotitE 
Siotite 
Biotitr 
Biotitr 
Biotitc 
Biotite 
Biotite 
Biotitc 
Biotitf 
Biotitf 

eldspar 
Biotitt 

eldspar 
laotiti 

'ddSPX 
Biotitl 
Biotitt 

'eldspar 
'eldspar 

Biotitl 
Biotitt 

415.24 
572.562 
614.713 
705.012 

1 .2u.97 3.247 
30.848 6.022 
14.772 6.466 
40.226 a.675 

1 

705.012 20.962 4.991 
757.230 10.98 4.667 
677.884 84.627 4.373 

1149.103 6.486 7.683 
477.492 3'3.704 3.381 
531.030 10.994 3.796 
607.936 34.443 4.098 
459.431 19.842 0.9415 
835.072 24.233 1.776 
408.462 G3.699 1.049 
645.543 43.700 5.405 
573.000 11.762 1.208 
516.184 14.398 3.032 
407.022 22.976 2.622 

549.474 35.558 2.122 
995.802 28.323 4.440 
551.09 23.988 5.726 
417.65 31.994 2.420 
591.0 35.317 2.9255 
606.57 34.223 2.2112 

1960.54 15.536 0.411 
664.31 76.708 2.R94 
414.22 84.811 0.955 
8G0.31 50.95 5.0150 
729.20 29.u99 5.742 
314.67 15.396 2.672 
542.82 30.494 3.090 
469.35 44.958 2.851 
477.47 51.604 2.887 

1135.87 16.474 7.379 
794.98 21.429 5.812 

225.07 15G.71 1.404 
298.46 92.811 1.415 

499.84 32.778 0.2356 
774.7G 26.122 3.6531 

529.29 31.896 3.4492 

! 

473.73 ?.5121 4.7108 

605.05 51.532 5.0373 

372.70 19.217: 
692.58 46.6216 

2.8769 
5.7959 

339.81 
601.82 

311.079( 
23,614: 

2.0556 
5 5216 

1.978 
3.172 
8.607 
3.501 
3.775 
3.071 
8.210 
1.265 

1 
1.656 
1.06' 
2.082 
1.217 
1. 
0.882 
2.1Jo 
1.873 
3.417 
2.019 
1.356 
2.605 
3.892 
1.542 
1.628 
1.413 
2.685 
1.109 
0.828 
2.019 
3.143 
2.842 
1.85Li 
1.399 
1.313 
B.94i) 
4.486 
0.804 
0.869 
0.785 
2.361 
1.942 
0.7608 
.0.695 
0.093t 
1.811 
0.739; 
2.498 
2.151 
0.801: 
0.812; 
1.456 
3.807 

(10) (11) (12) 

9.65 1852 + 62 la99 1 57 
66.3 2479 + 22 2435 5 75 

gg 2479 t 40 2431 5 74 
64.2 2297 + 70 2898 k a7 

1.88 2446 2497 + 75 
- lb7k F 40 lGB2 i 51 
p& 1463 f 30 14G5 k 44 
24.3 1531 i 36 1550 + 47 

? 1586 +- 31 3 
37.8 1670 * 70 1691 2 51 

z 1694 + 34 1696 c 51 
57.6 1599 + 25 1607 + 46 
h9.9 490 2 8 437 t 15 

107 509 2 S8 512 + 15 - 
22.4 513 + s9 534 2 lb 
$8.4 1869 + 40 1930 k 60 

0 503 * 26 506 + 15 
- 1398 + 73 1399 + 42 

G8.8 1281 + 57 1237 + 39 
47.2 920 + 24 930 + 2S 

120 1062 5 24 lOG6 + 32 
95.2 2441 + 123 2497 f 75 
39.9 1371 2 88 1412 + 42 
51.5 1178 + 44 1208 2 36 
rr3.5 871 i 24 893 + 27 

777 lU23 i 53 1041 + 31 
c 1040 2 b2 1074 t 32 
13,9 551 2 30 595 2 18 
cJ3.8 1605 2 42 1640 t 49 
86-O la72 + 130 1902 _- + 57 
69.9 2010 + 20 2050 + 62 
55.9 1153 + 22 1305 i 42 
31.5 

Ly fia i fl 

1481 + 44 

1478 1570 2 2 44 47 
144 1734 t 8 17G.5 53 - + 

4.09 l4a3 5 20 lb20 + 49 - 
3.22 1525 + 116* 

43.4 113 + 8 126 - + 4 
97.4 1134 + 164 1147 + 34 
52.6 1557 t 49 1532 t 48 

1.068G 2032 2213 + 66 
279 2361 % 73 2392 t 72 - 

73.941 1867* 
36.8 1964 2 135 2016 + 61 

O-6124 4168* 
u 1830 + 159 18G7 i 56 
47.9 1901 % 224 2024 + 61 

3.399 1793 1912 2 57 

* Sec theleyend for the siynificance,of the CO~U~~S 

(Continue) 



APPRNDIX 3 
(Continuation) 

Il) * (2) (3) 14) (5) 

1558 07'20' 20'30' Peldspar 
1559 1oo;o' 22OOO' Feldspar 
1560 08O40' 20°40' Feldspar 
1561 0aoo5 20°15' Feldspar 
1562 09@40< 21°40' Biotite 
1562 09O40' 21°40' Feldspar 
1563 no20 23OOO' Biotite 
1564 OE"50' 21°no' Uiotite 
1565 10°20' 22@20' Feldspar 
1787 15O33‘ 13O26' Biotite 
1788 15O44.5' 13O10.5' Feldspar 
1789 15O31.7' 13O25.6' Biotite 
1789 15O31.7' 13O25.6' Feldspar 
1790 15O34.6' 13O26.2' iuscovite 
1790 15O34.6' 13O26.2' Feldspar 
1791 15O33.0' 13:?5.2' Biotite 
1792 15O32.0' 13017.5' Biotite 
1792 15O32.0' 13O17.5' Felùspar 

1793 15°39.71 13O22.0' Biotite 
1793 15O39.71 13O22.0' Peldspar 
1794 15O43.2' 13O10.5' Biotite 
1795 15O49.5' 13OO4.5' Biotite 
1795 15O49.5' 13OO4.5' Feldspùr 
1796 15O49.5' 13004.5' UiStite 
1796 15O49.5' 13OO4.5' Iuscovite 
1797 15O45.2' 13029.0' Biotite 
1797 kï"45.2' 13°29.0' Feldspar 
1798 15O47.3' 13O13.6' Biotite 
1799 x039.3 13OO4.0' Biotite 
1799 15O39.3' 13OO4.0' iuscovite 
1799 15O39.3' 13OO4.0' Feldspar 
1826 O0°15.8 2OO44.2' Feldspar 
1826 08°15.8' 20'44.2' T.R. 
1827 16O32.2' 13O17.31 T.R. 
1923 12O30' 14000' Biotite 
lY23 1Z030' 14OOO' T.R. 

2150 12O23' 13O45' Biotite 
2150 12O23' 13045' luscovite 
2150 1Z023' 13O45' T.R. 

2151 12O25' 14O30' Biotite 
2151 12O25' 14O30' T.R. 
2152 14O30' 14005' Biotite 
2152 14O30' 14Oo5 T.R. 

2153 13OOO' 14O25' Biotite 
2153 13OOO' 14O25' T.R. 

2154 12O50' 13O25' Biotite 
2154 12'50' 13O25' T.R. 
2155 14OlO' 14OO5' Biotite 
2155 14OlO' 14OO5' T.R. 

(6) 

255.40 47.663C 1.7993 

630.84 13.379: 4.6398 
564.16 16.065: 4.2056 

314.68 24.747 2.2152 

382.46 16.175 2.6650 

250.660 13.524 1.4653 
226.433 11.932 2.3333 

272.18 7.866 2.2769 
162.532 12.876 1.6682 
467.52 5.144 2.6051 

322.213 17.816 17.816 
576.55 34.216 3.0524 

681.20 20.4774 2.5409 

527.81 49.9458 5.0638 
302.13 41.8062 0.6476 

518.07 36.6732 4.2279 

737.10 29.9033 5.0495 

624.93 31.6892 3.7836 

514.77 

576.44 

15.0784 

22.4991 

0.98GO 

4.0596 

(7) (8) (9) 

0.7252 
0.7370 
0.7602 
0.7378 

1.110 
0.8631 
6.095 
4.308 
0.8219 
1.1062 
0.7020 
3.5265 
0.7785 
6.9845 
1.1223 
4.0931 
1.709 

0.7627 
2.713 
0.7555 
1.944 
3.177 
0.7241 
4.844 
2.222 
1.118 
0.9565 

? 
1.705 
1.096 
0.7390 
0.7305 
0.7385 
0.7176 
2.149 

0.7327 
1.856 
0.872 
0.7383 

2.034 
0.8043 
2.773 
0.7419 
2.089 
0.7272 
1.422 
0.7330 
2.945 
0.7393 

(10) 

1.6232 

0.7493 

1.8339 
0.7493 

15.7 
4.3062 

qJ 
L34 - 

3.8839 
135.369 

4.62 
00.672 

3.3156 
148.694 
16.54 

L43.922 
39.4 

2.0627 
7Y.96 

1.9352 
5a.7 - 
66.6 - 

0.6031 
- 
41.0 

520 - 
25.1658 

? 
52.3 - 
15.850 

1.1488 
1.25 
1.11 
0.23 

LO7 - 
0.9367 

33.2 
20.7 

1.11 

45.1 
1.24 

83.8 - 
1.73 

63.3 - 
0.76 

LO3 - 
O.DR 

88 3 A 
1.16 

(11) 

579 
2456 
1789 
2222 
1667 k 51: 
2342 
1744 9 12i 
1769 2 14C 
1910 
1728 
1023 
2079 
1348 
1726 
1667 
1554 
1671 
1604 
1653 
1494 
1389 
1575* 
1254 
1509* 
1813* 
1338 
1310* 
42311 
1260 
1648 
1503 

998 
45201 
1610 

890 
1367 
22667 

513 
1583 

1933 
4882? 
1626 
1164 
1441 
1344 

459 
1648 
1671 
1569 

(12) 

841 t 25 
2915 + 87 

2017 2 61 
2915 $ a7 
1729 + 52 

2453 2 74 
1775 2 53 
1800 2 54 
2017 + 61 

1124 + 34 
209.3 k 63 
1492 + 45 
1696 2 51 
1695 + 51 
1583 + 48 
1710 + 51 
1877 + 56 

1687 + 51 
1752 $ 53 
1421 + 43 

2121 + 64 

1349 k 41 

? 
129.0 2 39 
1657 -+ 50 
1984 i 60 
1374 2 $1 
4934 + 148 
3628 + 109 

909 k 27 
1982 2 60 
2318 + 70 

544 2 16 
2011 $ 60 

1975 t 59 

5240 + 157 
165Y + 50 
1436 + 43 
1472 t 44 
1959 + 59 

471 + 14 
2191 + 66 
1704 i: 51 
1982 + 60 

(continue) 
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APPENDTX 3 

(Continuation) 

The columns mean: 

l- SùrAple nunber 
2- Latitude 
3- Longitude 
4- Rock type (Where lin@>ln) 
5- ilaterial used in andySeS 

6- Total rubidiun in ppn 
7- Total strontium in ppm 
8- Radioyenic strontium in ppm l R. = 0.712) 
Y- Ratio S7Sr/'Gsr 

10 - Ratio G7Rb/SGsr 
11 - Originallj> calculated ùges with R. = 0.712 
12 - Ages recalculated using IX0 = 0.705 and including an estinated analytical uncertainty of 3% 

- The numbers in Italie in 9 and 10 are results calculated by us using the analïtical data published 
by Mendes (19681 

- The constants employed in calculations arc: 

87 Rb = 0.2785 x Total Rb 
S7 Sr = 0.0702 x Total ST 

XRb = 1.47 x 10-11 years -1 

- Questions narks indicate insuficient data 

- Asterisks indicate where OUT calculations do not agree with the results reported by Mendes (1968) 
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TECTONIC MAP OF ANGOLA 
Ii LEGEND 

STRUCTURAL EVOLUTION 

BASE COMPLEI( ( Praoombrian) 

El $&!$: - LOWER FRECAMBRtAN 

ANORTHOSlttC-OABBROtC CWPLEX ( SOUTHERN ANODLA) 

LATE PR CAMBRtAN CRATONIC =AS AND WUNDARIEU OF PAN- 
FI- ~f&##$f~D~~AT#=f PROVINCE9 UITH TtlE STRUC- 

tt tt- PAN-AFRICAN OROQENtC BELTU AND/OR OROQENIC BELTU OLD* 
ER BUT REJUVENATED 

- PARWLATAFORMU AND/OR OROQENIG BELTS OF MN*AFRICAN 
AGE. THE ARROW OIVEU THE OEt#RAL DtRECTlON OF VER- 

m- MEiAMDRFOUED 
%N$iiBRIAM UEDIMENTARY COVER SLIOHLTY FOUIE0 AN0 

STAGE CIF TRA~MTION (Conbtian - Ordovician) 

El - AClD VOLCANICS OR PLUTON8 

STAGE OF STABLIZATION (Ordoviclan - lriarrlc) 

rl . - PALEOZOIC UYNECLISE 1 KARROO I I 
SEDIMENTS) 

1 \ ,j : [- CAUUANOE F’ALEOORACIEN 

- MOÇbYEDEti ARCH 

- ÇONOO AN0 ZAIRE ARCHES 

FI- CUANZA HORUT 

STAQE OF RE ACTIVATION ( Ttiarrio - Raornt ) 

- POST-KARRW SEDIMENTARY COVER 

- TECTONIC COASTAL BA$INS 

l--a-l- BAUALTIC VOLCAHISM t TRAP ROCKS OR NECKUI 

I 8 1- ALKALINE MAQMATISM 

- 

iTi- CRATONIC ORANITE 

El a - NORMAL AND/OR TRANUCURRENT FAULTS 

GEOTECTONIC UNITS 

A - ANWLAN UHIELD (3 2000 mey. 1 

B - WEUT CON00 GROUP (500~900 fw) (QRTHOPLATFORMd 

c - LEBA LlMEfltONE (5OO*BOO m.y,) (ORTHOPLATFORM) 

0 - PAN-AFRICAN OROOENtC BELT OF WEST CONQO GROUP 
(me00 ril*y.) 

E - PAN-AFRICAN OROOENIC BELT OF DAMARA OROUP(r500 m+y. ) 

F - Y N-AFRICAN ORCJUENtC BELT OF: MUMSE - MACON00 
S RIES (m600 m,y.I 

G - ZAIRE ARCH (800 III$) 

Ii - MOÇ&MEDES ARCH (PRECAMBRIAN) 

I - LUCAPA URABEN (JURAUUlC 7) 

3 - CASUANOE PALEOORABEN (TRIAU9lC ? JURASSIC? 1 

ZAMBIA 

K - CUANZA HORUT ( JURASUICP 1 

L - CONGO ARCH (JURAUtiIC?I 

Elaboratsd by Joaquim Raul Torquato witn 

the data indicatad in Wtt, 

-l975- 



CARMONA 

0 HENRtgllE LE CARVA 
1720 l 

2465 F 

LEGEND 

DATED MATERIAL 
IIp l 497 

- NO’ A _ Anphibol% 

- Biotile 

E - Aegarine 

F - Feldspat 
G - Glauconlfe 

Il- Hor nblende 

M- Muscovite 

P- Plaqioclose 

f?,T- Tohl rock 
2- ZtrCOfl 

REFERENCES AN0 TYPE Of DATA ml607 I 
SILVA 

IA 
1066 

NOV4&lS I L AmoraI,G et Torquolo,J, R, 1973 K/Ar 
t - Cohen, L. af 01, 1963 Rb/Sr 

‘I”“I 

1472 I 

1 _ glandas, E 1968 Rb/Sr 
- Sllva, ATM sl OI, 

; - POiKGO,C, 
1973 K/Ar 
h prrparotion Rb/Sr 

c - Torqualo,JR., Altsow,M L, 197 3 Rb/SY 
h - TorquatoJR, Amoral, G. 1973 K/4 
1 c torquolo,J,R,, Amurol, G 197 3 K/Ar 

- Torquato,JR.al ai, 
P - 

1973 K/Ar 
hrquat%J,R,~t a1 kr prmratim Rbhr 

L L Torquoto,d,R. at OI. in pros5 Khr 
’ - Torquato,J. R, 1974 K/Ar 
c - TorquolchJ, R,, Paihôo, C, in prrparallon K/Ar 
1 c Torqua!o,J& SO~QWO, MAA in prns Rb/Sr 
ii e Torquolo,J R, unpr#hM K/Ar 
a - torquolo,J, R., Oliveira, J, 1: in preporotion Rb/$y 

- 

,689 -, 
14’6 RT; 

+wel F 

Ut8 îN MILLIOIII YtAn 

I 

1 0 l44l II,Tn 

H W ES- T 

30 10 90 120 IOOKm 

Campiljd by Js R. TOR 
1 

tao 
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