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RESUMO

Os distintos corpos metaméficos identificados na area de Agua Azul do Norte, porcio centro-
sul do Dominio Carajas, sdo intrusivos em um conjunto de granitoides TTG e compreendem
duas variedades: (i) actinolita anfibolito, que ocorre como um corpo alongado de orientagédo
N-S e inflexao para NE, com ~17 km de extensdo, constituido essencialmente por plagioclasio
e anfibdlio, com reliquias de cristais de piroxénio e plagioclasio igneos caracterizando textura
blasto-subofitica; e (ii) diopsidio anfibolito, de ocorréncia restrita, que aflora como pequenos
corpos lenticulares, anastomosados e de orientagio NW-SE, que apresenta textura
nematoblastica e porfiroblastica, foliacdo milonitica e pares S-C. As paragéneses minerais
reconhecidas nessa unidade incluem: Plg+Amph+Di+lIm, que representa o pico metamorfico,
e Plg+tAmph+ Ep+Clz+Tit+Ap+Qtz+Ser, relacioanda ao retrometamorfismo. O plagiocléasio
do actinolita anfibolito varia de oligoclasio calcico a labradorita célcica (Anyges), sendo que
as composicGes mais calcicas destes cristais representam herancas igneas. O plagioclasio do
diopsidio anfibolito possui composi¢do quimica mais homogénea e € classificado como
andesina sodica (Ansi-35). O anfibdlio do actinolita anfibolito apresenta-se zonado, com razdo
Mg/Fe mais elevada em relacdo ao anfibolio do diopsidio anfibolito, sendo classificado como
Mg-hornblenda, tschermakita, actinolita e edenita. No diopsidio anfibolito, o anfibdlio
apresenta razdo Mg/Fe levemente menor, além de contetidos de AlY' de ~0,4 e de Fe** entre
0,7 e 0,8, 0 que permite classificd-lo como Mg-hastingsita. Considerando os dados quimicos,
0 protdlito dessas rochas apresenta composi¢cdo compativel com a de basaltos toleiticos,
padrdo multielementar de toleitos continentais (diopsidio anfibolito) e toleitos de baixo K
(actinolita anfibolito), as razbes de elementos incompativeis (HFSE) sugerem fonte derivada
do manto primitivo, com mudancas significativas na composicdo do magma devido a
interacdo com a crosta continental e/ou a litosfera subcontinental. As evidéncias quimico-
mineralGgicas e texturais indicam que o protolito do actinolita anfibolito sofreu deformacéo
em estagio submagmatico e, posteriormente, deformacao no estado sélido em profundidades
rasas. Em contrapartida, o diopsidio anfibolito foi submetido a regime de deformacao ductil
em maior profundidade. A trajetéria metamdrfica do actinolita anfibolito revela
descompressao isotermal (com pico metamoérfico em 2,7 kbar e 430 °C e equilibrio
retrometamorfico a 1,2 kbar e 425 °C), associada a sua exumacao e/ou a colocacdo de corpos
de leucogranito, enquanto o diopsidio anfibolito foi submetido a metamorfismo sob facies
anfibolito em nivel crustal intermediario e ambiente de crosta relativamente fria (5 kbar; 540
°C). Esses dados denunciam a exposicdo de uma crosta arqueana relativamente profunda,

entre 9 e 16 Km, na regifo de Agua Azul do Norte.

Palavras-Chaves: Anfibolitos, Geoquimica, Geotermobarometria, Arqueano, Carajas.
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ABSTRACT

The metamafics bodies identified in the Agua Azul do Norte area, located in the south-central
portion of the Carajas domain, crosscut the TTG basement and include two distinct varieties:
(i) actinolite amphibolite, an extensive elongated body (~17 km long) with N-S orientation
and inflection to NE, composed essentially of plagioclase and amphibole, with relicts of
igneous pyroxene crystals and plagioclase, defining a subophitic texture; and (ii) diopside
amphibolite, with occurrence restricted to the extreme east portion of the area, outcropping as
small lenticular anastomosed bodies of NW-SE orientation. The latter shows nematoblastic
and porphyroblastic textures, mylonitic foliation, and S-C pairs. The mineral paragenesis
recognized in this variety include: Plg+Amph+Di+lIm, which represent the metamorphic
peak, while Plg+Amph+Ep+Clz+Tit+Ap+Qtz+Ser were generated during the retrometa-
morphism. The plagioclase from the actinolite amphibolite has a broad compositional
spectrum, ranging from calcic oligoclase to calcic labradorite (Anag.es) with calcic
compostions representing igneous inheritances. The plagioclase from the diopside
amphibolite has more homogeneous composition and was classified as sodic andesine (Ans;.
35). The amphibole from the actinolite amphibolite shows compositional zoning with Mg/Fe
ratio slightly higher than those of the diopside amphibolite, and can be classified as Mg-
hornblende, tschermakite, actinolite and edenite. In addition, the amphibole of the diopside
amphibolite has AlY' of ~0.4 and Fe** of 0.7 to 0.8 contents, which allows its classification as
Mg-hastingsite. Taking into account the chemical data, these bodies had a protolith with
composition compatible with tholeiitic basalts, multielement standard of continental tholeiites
(diopside amphibolite) and tholeiites low K (actinolite amphibolite), incompatible elements
(HFSE) ratios suggest a source derived from primitive mantle, with significant changes in the
magma composition due to interaction with the continental crust and/or subcontinental
lithosphere. The chemical-mineralogical and textural evidences indicate that the protolith of
actinolite amphibolite underwent deformation in the submagmatic stage and later a
deformation in solid state at shallow depths. In contrast, the diopside amphibolite was
submitted to ductile deformation regime in relatively higher depths. The metamorphic path of
the actinolite amphibolite reveals isothermal decompression (metamorphic peak at 2.7 kbar
and 430 °C; and retrometamorphic equilibrium at 1.2 kbar and 425 °C), associated with its
exhumation and/or emplacement of leucogranite bodies, whereas the diopside amphibolite
indicates amphibolite facies metamorphism in intermediate crustal level conditions (5 kbar;
540°C). These data indicate the exposure of relatively deep crustal levels in Agua Azul do
Norte (9-16 km).

Keywords: Amphibolites, Geochemistry, Thermobarometry, Archean, Carajas.



