
1..

Short Papers - IV SOIl ,h American Symposium on Isotope Geology

SYN-TECTONIC GRANITE EMPLACEMENT IN AN EARLY NEOPROTEROZOIC CR UST
(ESPERAN<;A PLUTON, NE BRAZIL): RESULTS FROM AMS AND ISOTOPIC ~

(U-Pb, Sm-Nd) DATA
;/

Archanjo, c.J.1 and Fetter, A.H.2

I. Univcrsidade de Sao Paulo, IG. archan@usp.br
2. Universidade Estadual Paulista, Rio Claro, IGCE. fettcr @ms.rc.unesp.br

Keywords: Granite, AMS, isotop e geochemistry, shear zones , regional tectoni cs

Anisotrop y of magnetic susceptibility (AMS) and
isotopic data (V-Pb, Sm-Nd) were combined to study the
emplacement and tecton ic se tting of the Esperanca pluton
in the Borb orema Province (NE Brazil) . It is inclu ded in
the high-K metaluminous calc-a lka line plutons
(Guimaraes et al., 1998) that usually occur emplaced near
the major shear zo nes that run cro ss the province . The
Espe ranca plu ton is intru sive into Early Neoproterozoic
rocks of the Alto Pajeii "terrane" that , approaching the
Atlantic coast, occ urs between Paleoproterozo ic gneisses
(Brito Neves et al., 200 I). The lim it of these
chronolog ica lly different rock sequences is marked by
regional-scale lineaments, such as the Patos shear zo ne
that juxtaposes the Alto Pajeii be lt agai nst the Sao Jose de
Campes tre gneisses and migmatites to the north.

The Esp eranca plut on is form ed by shee t-like
granito ids that , along with its host roc ks , dip moderately
(- 40°) to the SE. Th ese tilted sheets allow the intern al
architecture of the pluton to be observed. It consists, from
the top to the bottom , of co arse porphyriti c granite,
leucogranite, equigranular syenogra nite and tonal ite.
Biotit e and hornblend e are the main mafic minerals. T he
AMS was det ermined in 136 sites distributed within the
ce ntra l and western part of the pluton. Sampling was
avo ide d to the northeast due to deep altera tion of the
regional rock s. Th e granitic shee ts normally have
susceptibility lower than 0. 35 x 10.3 SI , indi cating that
Fe-si lica tes co ntro l the AM S. The orientation of the
magnetic fabr ic is very uniform in the upper sheets. In the
coarse porphyritic granite and leucogranite the foliation
dips moderately while the lineation strikes NE-S W
parallel to the plut on elongation. In the lower sheets the
foliation dip s uniformly to the south. Th e lineati on of the
syenogranite and tonal ite forms an anticlockwise
trajectory, rotat ing progressively from SSE to E as it
approaches the dextral Ca mpina Grande shear zo ne. The
fabri c patt ern of the lower sheets is co nsistent with a
tra nstensiona l tectoni c se tting , whic h probably made
roo m for pluto n emplacement.

Wall roc ks beneath the pluton floor near Pocinhos
co nsist of variably migmatized orthog ne isses . T( D~I J

model ages of the gneiss ic paleosornes range between 2. 1
and 2.4 Ga with ENd (t=O) va lues aro und -22 (Tab le I).
Similar isotopic data are found in the Paleoprotcro zoi c
Sao Jose de Cumpestre block situated at north of the
Patos shear zo ne (Dantas ct al., 1998). T he gne isses
above the plut on roof gave U-Pb zirco n ages between925

and 940 Ma (Brito Neves et al., 200 I). T he correspo nding

, T(DM) mod el ages ran ge between 1.4 and 1.8 Ga with ENd
(t=O) values aro und - 16 (Ta ble I). Preliminary V-Pb
zircon data from the syenogranite yie ld a nearly
con cordant age of 585 Ma , attributed to the timing
magmatic crystalli zat ion . In the leuc ogran ite, Gu imaraes
et aI., ( 1998) obta ined an V-Pb zircon age of 581 Ma . The
pluton shows ENd (t=O) val ues normally higher than - 15
and T (DM) model ages in the ran ge of 1.6 and 1.4 Ga for
the tonalit e and syenog ran ite, and of 1.6 up to 1.9 Ga for
the coarse porphyriti c and leucogranite. Similar isotopi c
result s were documented to the so utheast in the Campina
Gr and e pluton (Alme ida et al. , 2002) .

Th ese co mbined res ults indi cate that the regional
struc tures of the eas tern Alto Pajeti belt were form ed in a
tectono-thermal event in the Bra sili ano, around 580 Ma,
and that includes the low angle regional foliations and
folds and the strike-slip shear zo ne system. T he high-K
ca lc-alkalic syn -kinem atic plutons of Es pe ranca and
Ca mpina Grande see m to have emplace d occ upy ing
principall y the co ntact zo ne betwee n the Paleoproterozoic
and Early Neop roter ozoic roc ks. T(DM) model ages and
ENd values ind icat e that these granito ids were
co ntaminated during the ir emplacemen t by partial
melting of the regiona l host rocks. T he enti re rock
sequence form s a stacked sheet pile dipping to the
southeast, with the Alto Pajeu belt sandwiched bet ween
the o lde r Pa leo proterozoic basem ent.
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Table I. Sm -Nd da ta of the Espcrauca pluton and its host rocks I , This work. 2. Brito Neves et al. (200 1).

Rock Sm l47INd l44 Nd wINd144
t Ndl t)1 T()~ I (Ma) ref

Esperanca pluton

tonalite 0. 1187 0.5 12047 - I 1.53 1.595

syenogranite 0.0830 0.51189 1 -14.57 1.344

porphyritic granite 0.1299 0.5 12127 -9.97 1.662 2

Nortthern host rock

bi gneiss 0.0936 0.5 11397 -24.2 1 2.092

augen gneiss 0.1136 0.5 11497 -22.26 2.363

Southern host rock

mus. bi gneiss 0. 1283 0.5 12252 -7.53 1.406 2

augen gneiss 0.1310 0.512079 -2.92 1.774 2
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