


Geochronological interpretation in areas with complex geological
evolution: The case of Piripá, central -southern Bahia, Brazil.
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Piripá and Tremedal (Bahia) a r e l ocated near t h e n orthern limi t of the so-cal led
Ar a ç u a i f olded belt, o n e o f the ma in units o f the Late Proterozoic Brasiliano
orogenic cycle. Basement rocks occur , a s an extension o f the Archean granite-greenstone
terrain of the Gavião block , covered by l ow to medium grade metasedimentary sequences,
a t t r i b u t e d e i t.he.r -t; o the Brasiliano o r to the Mid-Proterozoic Espinhaço Cycle (1,2 ) .

A migmatiti c gneis s fr om o u t c rop JM-BA-329 (samples A to J), located a few
kilometers n orth o f Piripá , was col lec t e d f or g eoc h rono l ogica l work. The outcrop
e xhibi ts a banded structure , highly d eformed in t i gh t i s ocl inal folds . Several rock
types a r e described ,including amphiboli t es , p lus di fferent gneissic v a r i e t i e s

The amphibol ite s (samples G and J ) are probable metabasi t e s , made up essentially
by h ornblend e a nd plagio cla s e , wi th some quartz . Ep i d o t e evi d e nce s hydrothermal
al t eration .

The gne i s s e s exhibi t a l wa ys p redominant quartz and plagioc lase, plus subordinate
biotite. Musc ovi t e and ep i dote are p resen t in minor amounts , and garnet wa s identified
i n a few samples . Mi c r ocline wa s on e of the main c onstituints on samples B, D, E, F and
I , but was unimportant o r a b s e n t f r om s ample s A, C and H . The main metamorphic
s t ruc t u r e is g iven b y t h e i s ori e n t at i on o f l ens es f ormed b y biotitic aggregates . ln
a ddition , t e x t u r e i s g r a nob las t ic p o lygona l , r e s emblin g r ock types formed in high
g r a de environments, s uch a s leptinites . Howe v er, mineralogy is typical of medi um
grad e r e g i o n a l metamorphi sm, and mic r o s c op i c eviden ces o f r etrogression we r e not
f ou n d . From minera l c omp osit ion a n d band ed s t ructure , a p oss i b l e igneous o r i g i n of
t he protoliths i s favoured , as a volcan ic (o r s ha l low plutonic) pile, formed by
rhyoli tes (or syenogr ani t es) t o daci t es (or t onal i tes) .

The first g eoch ronologica l resu lts obtai ned f o r outcrop 3 2 9 were not d i rectly
i nterpretable. The Rb - Sr whole-rock s amp l e s a nalysed d id n ot align in an isochron
diagram, a nd they o n ly indi cated a very possible ancient o r i g i n a l a g e for the
protolith s. A K-Ar a pparen t a ge o f 600 Ma. for amph ibol i te 32 9J (3 ) demons trated the
i mportance o f metamorphic even t s at hig h temperature (at l eas t 5 0 0 degrees) durin g
t he Brasi liano Cycle . A mi n e r al isochron ob ta i ned for s amp l e 3 29H ( fig .1) confirmed
t he s t r o ng La t e Pr ote r o z oi c events , which redistributed r a d i ogenic Sr among the
mi neraIs o f the analysed s amp l e.

A r eexamina tion o f t h e Rb - Sr wh ole-roc k results (fig . 2 ) l ead to the impression
t hat t he r ock s ystems l ost part o f their Rb during an episode o f chemical redistribution.
Fo r c ompari s on, r e f erenc e l i nes o f 2 000Ma . and 60 0Ma . we re include d in the d iagram .

The Sm-Nd me a s ureme nts on whole-rock samples , b u t a l so t hos e on the separated
mi neraI s of s ample 3 29H, produced a cloud i n an isochron diagram ( fig. 3) , indicating
e i t h e r a v a r iety of sou rce ma t eriaIs, or chemical disturbances during the evolution
o f t h e s ys tems . The protol i ths must b e qui t e o Ld , a nyway, since the T DM model ages
vary be tween 2 .9 and 3 .5 Ga . , and t he referen ce l i n e drawn i n fi g. 3 indicates a n
"a vera g e " a g e of 3 .23 Ga . Fig. 4 i s a Sm-Nd evolution diagram, with a v e ry conventional
and simpli f i ed v iew of the 14 3Nd /1 4 4Nd e v o l u tion in c l osed s y stems , fr om material
sources o f d i ff eren t a g e s, but a Ll, i n t h e range 2 .9 to 3.5 Ga.
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To help unraveling t he complex h i story of outcrop 329 , U- Pb SHRIMP a nalyses on

i s olated zircon grains we r e carried ou t for s amp l e 329E , a gneiss of mon zogranitic
mineralogical c ompositi on . Zircon crysta l s from this sample are usually s hort prismas,
about 100 microns l ong, light colored (y ellow to orange) but with many dark metamictic
portions. Some o f t h em exhibi t magmati c z on ing , and some others show what a p p e a r s to
be an old nucleus. Most of the c rys tals have rounded edges, resembling z ircon from
high grade rocks. El e ven such grain s were analysed at ANU, and their U c ontent
r e sulted very v a r i able, between 350 and 1300 ppm .

The U-Pb resul ts we r e i ncluded in Fig. 5 , a Concordia diagram which suggests that
all points we r e aligned along a discordia c onne c t i n g r oughly 2000 Ma . and 3200 Ma . The
p osi tio n of the points sug g e s t some a dditional l e a d 1055 towards younger ages . Three
o f the analytical poi n t s (2 , 6 and 9 ) We r e almo s t perfectly concordan t to an age of
2008 +-12 Ma ., tha t should b e con s i d e r e d as on e of t he maj o r even t s which affected
s amp l e 329E. Tentativ e l y , we s uggest t h a t t h i s Ea r l y Proterozoic age r epre s ent s the
high grade metamorphic e v ent respon s i b l e for the rounded sha pe o f t he z i rcon crystals ,
and the polygonal tex ture os t he gneiss ic sample s.

ln conclusion, the g e oc hronolog i cal interpr e t a t i on f o r t he basement r ocks of the
Piripá area can be envisaged a s fo l l ows:

1 - About 32 00 Ma . - Fo rma tion of the igneous protoliths , as parts of t he
granite-greenstone t e r r a i n of t he Gavião Blo c k .

2 - About 200 0 Ma. - Hi g h grade me t amorphism , within a n Ea r l y Proterozoic
(Transamazonian) orogenic b e l t. Sh a p i n g of t h e rounded zircon c rys t als.

3 - About 600 Ma . - Medium g r a d e metamo r p h i sm, wi thi n t he La t e Proterozoi c
Araçuai f olded belt. Compl e t e transformat ion of the main mineralogy, wi t h i n amphiboli t e
faci e s metamorphic condi t i ons .

lt is apparent t hat the Mid-Proterozoi c Es p i nha ç o orogeny , a l t h ou gh important to
t he n orth (4) wa s n o t detected in the geochrono l og i c a l pattern of outcrop JM- BA32 9,
pos s i b l y because metamorph i c grade wa s l ow in the pi ripá region . lt is also qui t e
e vident that, if we wan t to establ ish a reason a b l y complete geologic history f.or a
comple x region , several g e o c hron o l ogical methods shall be used , each o n e with its
proper and v e ry speci f i c i n t e rpr e t a tive value, which depends on the relative mobi l i t y
o f t he radioact i ve- rad i oge n i c pair of iso t opes during the e volutionary proces s e s .
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Fig. 5 - SHRIMP U-Pb concordra dlagram for sample JINBA 329E .
Nurnoers re ter ta individual zircon grains (1a uncertainty boxes).
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