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?;;~~~~~~~~UllOO of the Arc~a.~ Fonn tga province (AFP). southern Sao Francisco C~ Evo l ution of the Ar c haean of Ce n t r a I Afr ica
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11),· AfT' Is characterized 171 eed twn to hl~-g~ terranes (rom) mainly IT'I'?tooor­
f -f lO:lI ~ 1 to il1lil l boUte grade , and associated greenstone belts. 1he f orr.e r are rrede
'41 01' orUXlE7le i sses with grancxl1o r1t lc coo-posi tion. granitoids. mignatites and su b­
o rd tnnt e mphlbol1 tea . 1hc greenstone sequences recur as tightly de fo rmed re licts
wUll l n U1e r+rr; sere o f t:t'.em contain glCl.t~l te rich eetesedt rrenta , Str\JCturally ,
u jese relicts ~,;q partially su rJ"'CU'"Xt the "Hi' re serrb l1 ng dc:rria l reatures , In te rp re t ed
a:JffiI.ltlcd~lss1c ocrca , 1hc PIUTht greene t coe I s probably an ex t enst co of the
t ' rov tuce ve s w ards , bcsever- it crops out In an over- th rus ted s t ruc ture within t:he
I,,' lt' Pro t e rozoi c Barbul sedimentary plat form cover ,

Avai l able i so tope data on the I'm and Ptl n h l grcena tcoe e videnced Ola t the
c lu<Jl n l evo lu tion took piece f ran 3 . 2 to 2 .6 c a ago (Rb-Sr end Pb-Pb ...note rock

:~~>:)~r=~I~S~i~~~~.~o~J~'~~~~~~~=~~;;;~ ~lOfva~~
grc ene t coe 5UgSest that cootlnental gfUoofth by dl fferentlatloo of the upper m.'"Ifltl e
occ ur red r ron 3 .2 to 3 .0 Ga. ago . 'l'h1s event was f oll aw.-ed trl rework i ng precesses
at c . 2 .8 -2.6 Ga. ago . as also supported by the Sr end Ph i so t ope ev idences . The
above geochrcoologlcal patte rn of the Irrves t rgated area carbi ned with avai lab le
red tceet r-Ic data ove r the southern Sao Freoc rsc o Craton i s ccoa rs ten t with tj)oe

exretenc e of several age distinct f~nts ...t \i ch su f fe red progressive agg lutl
nat ien during the Lat e Archean . -

Addi tiooally the Af'P exhib1tis a ccmtex thc nna l hi s to ry We t o DfI Early ?rote~

zo i c belt ( 2 . 4-2 . 1 Ga .) which deve loped aloog Its easte rn border. Bio tite md
arphi bo le K-Ar ages reco rd a widespread tha.nnal overpri n t ing episode ever the n·rr
da ted at 2 . 1- 1.9 Ga . and related to the cooling of ~ Tr ansar.azon ico cyc l e . 4(JArl
39Ar . 00 blotHes and <rrphi bo le yie l ded plateau ages in the range 2 .04- 1. 88 and a t
2 . 2 Ga •• re spec tive ly. 1he l a t t e r age rr'aJ est tmate the cooling age o f the aTf.hibo­
li t e prior t o the Trnnzama.zc:n1co cyc le ; the biotite ages the variable Intensity
o f the partial ove rpri n t ing"of thi s Cyc l e ove r the Archean rocks . Finally , geo to gf ­
cal const raints carb ined ....I th the geochronology derroa t r-atc that du ring Lat e
Proterozoic times the southern 500 Franc i sc o c re r co ( inc l ud i ng the Formtga provrnce
ac t ed as a stable foreland for the su r rounding Brasll iano be lts.

Archaean t er r ain s of Ce n t ra l Afr ica a re exposed as se r ies o f b a s e­
ment wi ndo....s throu g h c o ver r o c k s of ages rang i ng f r o m Pr otero zoic t o
Ph anerozoic . They cons ist of the Ta nzania c ra ton , the We s t Nile
g ne is s ic complex , t he granite - g r e e nstone bel t . t he Bornu c ompl e x, the
Nt. c m c o mple x , the Chaillu mass i f a nd the Ka s a i - Ang o1 a c r a t on.

The o lde s t r ocks in t hat r e gio n i nd icate t hat t h e c rust i n the
sou t he r n a nd eas ter n pa r t wa s conti nenta l while the no r t h e r n pa r t wa s
o c e an i c . Th e con t inenta l crust e v o l v e d throu gh complex e v e nts o f
sedime n ta t ion , vo l c ani s m, defo rma t ion and r e gio nal metamor ph ism be fo ­
r e 3.5 GA. The r e lict o f c ont inental nu cle i is repre s ented by t h e
Kap a nga- Sa ndoa c omp lex in t he south of thc r e gion. i n whic h the
ear l ies t r e c o g ni z able t e ctono-meta mo r phic even t has been dated around
). 5 GA.

The b a s e me nt complex of Cent ra l Af r ica forme d from ma ny crus tal
e lements over a s ubs ten tia l per iod o f time of a r o u nd 100 0 Ba b y pro­
ces s es no t y e t ....e l 1 u nd e r s t oo d . In spi te o f l o c a l c omplexi tie s, tw o
ma i n " o eoqcn f c c y c I e s " ....e re r egi s t ere d i n t he who l e r egion s .
They a re sepa ra ted b y a gene r a l f ractur ing pe r iod ( 3 . 2 - 3 . 0 GAl o f
the crust a nd the f o rmat ion of intracraton ic r ifts i n wh ich g reens­
t o ne be l ts e volve d .
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The tectono·thermalcYolution of theArchean Barbenon greenstone belt. South Africa
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Th e Sukumo l and Greenstone Bell i s si t uate d S of La k e Victori a
end forms pa r t of the Tanzan i an Cra t o n . Th e be l t consists o f an
assoc ia tion of Nyanz ian bas a l t s , gab b r os . banded i r o n f o r mati o n s .
f e lsic t u f f s a nd !lows and carbo n -rich s edimen ts . t o ppe d by
Kavirond i an s edimen t s . Nunc r ous g rani t orus i nt r ude the above
s e q u e n c e.

Ca r bo n ri ch ho ri z o n s ( t o t a l organi c carbon 0 . 1 t o 3 .51 ) s how an
extreme spread i n isotopic c ompos ition. A first gro up o f modera t e ly
sheared , par tly silicified . v e r y fine - gra i ned s e d i men t s . ve ry 10l.Il
in metamo rphi c g rade. di sp l a y s 61 ) C. r _ i n the r a ng e o f - 24 t o - 29
. I. . . A s e c o nd group of extreme ly s h e a r e d s ed imen ts of I CNJ meta­
morph ic g rade exh i b it unc omron 6 1 ' c'r _ be twe e n - 3 7 a nd - 5 6 · 1•• .

Th e ext reme ly l OY! 61 'C va lues can o n ly be expla i ned b y fixa t i o n
of l l C-rich carbon from ma t ha ne in t h e sed ime n ts . Me tha n e fi xati on
i s known to o ccu r d ire c t ly v t e mc t hy lo t rophic bac te r ia or
i ndi rec tlY via co. d ue t o t h e ox ida tion o f CH. , by conmon
a u to t r oph s. A n ew mode l is p r o po s e d i n t h o pa pe r .

A r e l a ti v e deple tion i n l' C c a n o ccur. if a cons ide rab le amo u nt
of me tamor p hogen ic me t hane-de r ived I igh t i s o t o p e ca r bo n i s a dded t o
t h e o rga noge n i c c a r bo n i n t he s ed ime n ts v i a a n i n t ers e c ti n g
pot vec t r ve t e c s h e a r z o n e .

Th e o r ig i n a ll \' I ) C enr iche d Cu." deri v e d from sed ime n ts re la ted
t o the a bove mentione d fi r s t g r o u p, u nd e rw ent open s ys tem i s otop i c
f r a c tionati on b y se lec tive r emov a l o C I ' C i n c o r po r a t ed i n COl o r
g r o phi t e d u e t o conti n uo us ly c ho ng i ng 10a cond i ti o ns du r ing
mig r o t ion , l e a d i n g t o a s hi ft in lit ' C f r om or t n t ne r t v heav i e r t han
- 30 · I• • t o f i na l lY li g ht e r t h a n - 60 · / • • .

The Closepet grani te (South India) is generally considered as a t)'pical crustal granite
emplaced at 2.5 1 Ga and derived through parti al me lting of the surro unding
Penins ular gneis ses (3.2 to 2.7 Ga) . In the field the granite appears 3S a composite
body made up of at least 2 groups of intrusions: i) an ea rly Si02+poor g roup
(clinopyroxene and porphyri,ic granites) located in the centra l part of the body. Th ese

grani'es display a narrow range in both 87Sr~6S r (0.7019·0.7030) and ENd (.1.47 to ­
4.73). ii) A later Si0 2-rich group (equigra nular grey and pink granites) localed along
lhe inter face betwee n (he Si02-poor group and the Peninsular gneisse s. Th ey
progressively grade to migmatized Peninsular gneisses. thus indicating their anatectic
d~ri va li on . Their isotopic charac teristics vary in a wide range (87Sr/86Sr from 0,7033

to 0.7106 and ENd from -7.31'0 -8.91).
Field and geochronologica l evidences show that Ihe two groups are broadly

contemporaneous and mechanically mixed. 11lis ohservation supported by the chemical

data that display well defined mixing trends ill bo th EST-EN d and Harker 's diagrams.

This continuous chemical variation of twn l1Ia l~ 1I1 1H ic bodies is interpreted in teml S of
interaction and mixin g of two unrcl:tlcd end·members derived from different so urce
regions (en riched peridoti lic 111 :11 111 <.; v\ Pen insu lar gneisses ). The proposed
petrogenetic model involves the inlrw.;itlJl (I r mantle derived magmatic inputs iOiO mid ­
crustal levels along :t transcufl l.'111 slu'llT101lt~ : Ihey supplied add itional heat and fluid s
that initiated the anatexis of th,' s U l rotJ lI d ill~ crust. During this eve nt , large scale
mixing occurred hclween malltlr. :lIul n usl:11 mells thus generating the composi te
CloSl' l'c l gr,lIIilc,
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Melamorpho geni c. s hear zone r-e La t e d li gh t c a rbon i s oto p e s f r om t h e
ar-che an Suk una land Gr e e n slone Be 1 t , "'W-Ta n z ani a .
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Hb- Sr a nd f. - Ar ge ochronol ogy o f t he Uaua maf ic dyke swarm. north-
eas te r n Sao Franci sc o Craton . and t he i r tec t o n ic s ign i fica n ce .
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The Vaua ma f i c dyke sw a r m ( UDS ) is intruded into polycyclic Archean
t o Lceer- Prote r ozoic gne t s s t c - rat gma t t t e t errane s of med i u m t o hIgh
grade of me tamo r ph i sm . Th e UDS i s s ubd i v i ded Into tw o groups on the
basi s o f fie ld r el a t i on s h i ps. mi ne ra l c ompos it i on and geochemi stry .
Both g rou p s h av e b e e n v a r i a bl e affe c t e d b y me tamo r ph i s m an d s hear ing .

Or i g i n a l r ock s f rom the 1s t g rou p of dyke s sti l l p rese r ve oph itic
t extu res. and a r e ma i n l y comp osed of a ggregate s of scarce t ....Inned p I e
g t c c Lase , t wo pyroxenes . mino r hornb lende and opaques. The metamo r::'
ph osed dy kes a re fo l iated a nd f o l d e d an d are c ompose d o f and e s ine and
hornb l en de a long with mi n o r opaques . apat ite , qu ar t z and scarce spoenc,
S im ilarly as the I s t grou p t h e 2n d one (85" o f t he s tud ied dyk es) in­
c ludes dykes fihc7o.Iing pre s erv e d oph i t i c to s u b- o ph i t ic te xtu res . 1hese ooes
u s ually h ave ho rnb lende bo r der ing p y r o xe n es. a nd i ncipien t pol y go­
ni z a ti on o f t he py roxe ne. 'liith the increase i n metamo rp hic in t e n s ity
t h e i gne ou s textu res are parti all y mod i fied. a n d t he pl a gi oc l a s e and
hornb l e n de-qu artz agg r e ga t es are l a r g e l y r ec rysta l l ized.

!ib -Sr mi nera l i s oc h r on s o n the both g roups of dykes l e s s a f f ected

~~s~i~~~r~~i~ i~~e~~~i~~ r~~~~g~-~: 7~2 ~ ,G:n~ f~~o~~e ~~~g~~U~~nd'l~
with hi gh i n it ial r ati o s ( - 0 . 70 3 - 0 . 70 6) . S r - Nd iso topes evi d e nce that
these yCUlge r dyke s ma y b e de rived f ro m a more en riched. h eteroge n e ou s
man tl e -sou rce ( p l us minor c r usta l con t amination) than t h e older o ne.
Additiona l Y. -Ar on amp tr r bo Le s f ran the rret aoorphosed dyk e s yi e l d e d a g e s
in the r a n ge 2. 14 - 1 .9 t Ga . Th e s e age s a re c on s i stent ....ith the regfocal
ccc t t n g h i s t o r y o f t he T r ansam a zo ni c o c y c le . as s im i l a rl y defi ned
( o r most o f t he b a s e me n t r-o ck s o f t he Cr o ton .

f r om t he above t he - 2 . 5 Ga dykes may b e assoc iated ....ith the Ar ch e a n
- Ea r'I Y Pr-o t e r-o a o I .c tran s i t iona l e v o l u t ion . p rio r to t he deve lopmen t o f
the Lowe r P r ote r o zo ic belts bor- de r-f n g t h e Ar c h e an fra gme n t s of the
Cra ton . Th e ~ 2 . 1 Ga dy k e s are pr 'obab ly assoc i a t e d wi th t h e Lowe r
Proterozo ic I t a buna magmatic are , a n d t he i r emp lacemen t o c curred du r -
ing t he coroected precedi ng distensioo event of the c rust . Ev e n tua l ly these
dykes together ....i th t h e o ldest o nes ....e r e variab le me tamor phosed and
s h e a re d due to s u c h a c o lli s i on al t e c t on i c s .
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tectono-thermal e...olulion of the belt. Rocks in the BGB span I kJcal teclOno-thenna l history of al last 400
Ma.,and have been affected by reg ional thermal pel1urb;slions for over lSOOMa. Early events (3490-34S0
MOl) arc recorded as MOR-like tectono-thermal processes . These arc followed by t.....o arc-trench-like related

~~r~J:rt:l:i~Yw~~n?b~~I)~;::~~~~~~;r!:~:r~~~~:r~~a:;l~~~~ad~r~~~~
re~I;~ g;:~~~~~X~fu::::r~~~f~p~~~i~~~~~ait:a~:~~;:~~~(:bBJBa~~O~~~n
coMtrained in a~e by V-Pb zircons to be betwccn 3450 and 34-40Ma. Effects of OJ deformation are mainly

~~~I~~:inF:~~re:oG~~~ks~~h;a~)~vJefu~~~t~~Oi~c1~tor:C=n~~kb i~~he~~r:: r~~~
sequences and is allribut:::f to car l)' thrusting. Theef fect of OZ·related deforma tion. dominated by varia~

~~~Fr~~i~~a~~:~~:~:s~~at~~'::: ~;7 :Pj:~n~~n2~h~ 3~ft:~~h~~;h~~:~a~ :a~~f~
belt. 0 2 only affects On·..erwacht and Fig Tree Group rocks. Along the easte rn and western edges of the

~~I~·~~·~~I;~:~:~~r~ar~::a=17to~:::: ~&!:r:;~ii~~:a:::h t da~~}~:: ~:~~~t:/ih!:~tr:::~f:~
as a signifICant strike-slip component. In Ihe wC$lern part of the BGB, early OJ deformation ~ >3164 .% 12
Ma while late OJ deformation IS>3084 Ma. All the main stratigraphic Groups of the BGB are affected by
0) deformalion wilh the coarse clastics, quartzitcs and conglo meratcs o f the straligraiticall)' hi~hesl Group,

~~f~=I?I~~ ~~n;it~~Og~ i~~~~~~~r~i~~' J.IP:1~i~~~~~ h: ; :Ss~~7e~g~M~~~r~~~a:ini~~
~~~r~i~~~:F~tf~~~a:~t~:~~~'~n;i~~~ I~ii~.~li~~~IS~ 18 Ma. late, 0 4-relaled deformation

~0lufJ9Ar stud iC5 on mineral separates from b1fanitoid rocks surrounding the BGB. and from mafte­
ultramaftc rocks and sediments from within the bell. have enabled co n..~ l ra ints to be: made on thermal
conditioM pertaining 10 the BarbeTton re~ ion . Amphiboles (with blocki ng temperatures of -650 0c) from
Onverwacht Group , 'o lcanics provide eVidence of seafloo r metasomatism at 3489 :t 68 Ma i.e . soon after
the extrusion of the rocks. Muscovi tes and biotites (with blocking temperatures of -300 0c) from several
granitoids adjacent to the BGB ha,·e J0lufJ9Ar reset agaof - 2600 Ma. Similary. 5Cdiments such as barite

:~~~~~:I~~~~O~~;~k~fa,te::~J~~~~fth2~b:~~~r:~~~:t'~~=a~g~~~rb~:i~M~~ at~
Kaapvaal Craton. Thus, rocks o f the lower (Onverwacht Group) pari of the BGB stratigTaphy have not
hccn exposed to temperatures >650 °C since time of their formation (i.e. 3-490·3 4-40 Ma) but have been
uveTprinlcd hy thermal anomalil..-s >200 °C up 10 2025-2090 Ma ago.
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