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RAMAN CHARACTERIZATION OF FLUID INCLUSIONS FROM THE JATOBÁ 

AND FURNAS IOCG DEPOSITS, CARAJÁS MINERAL PROVINCE, BRAZIL 
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This study presents the first Raman spectroscopy data from fluid inclusions associated with late 

hydrothermal alteration-mineralization in the Jatobá and Furnas IOCG deposits of the Carajás 

Mineral Province. The Jatobá deposit is located in the Southern Copper Belt and is hosted by 

amygdaloidal basalts and minor rhyodacite and diabase of the Neoarchean Itacaiúnas Supergroup. 

The Furnas deposit follows a 9-km WNW-ESE trend along the Northern Copper Belt. It is hosted by 

the Furnas Granite and the Itacaiúnas Supergroup rocks composed of andalusite-muscovite-biotite 

at the footwall and amphibole-garnet-biotite at the hanging wall. The deposits exhibit contrasting 

hydrothermal alteration and ore styles, although extensive magnetite-amphibole-apatite alteration 

zones envelop the main mineralization in both deposits. The Jatobá and Furnas deposits also share 

a late chlorite alteration. At Jatobá, the early nickel-rich mineralization coeval to magnetite-

amphibole-apatite was followed by chalcopyrite-quartz veins cross cutting chlorite alteration zones. 

Furnas displays copper-gold mineralization represented by chalcopyrite in replacement fronts within 

magnetite-amphibole-rich rocks and bornite in late quartz-albite veins and stockworks. Fluid 

inclusions from late quartz veins were characterized using optical petrography and confocal micro-

Raman spectroscopy. At Jatobá, chalcopyrite-quartz veins contain aqueous triphasic (Shalite-Laq-V) 

(Type 2A) and  multiphasic (Solids-Laq-V) (Type 2B) inclusions with 5–40% solids, while quartz-biotite 

veins host aqueous biphasic (Laq-V) (Type 1) inclusions (5–10% vapor) alongside Type 2A and 2B. 

Furnas shows Type 1, 2A, 2B and aquo-carbonic inclusions (20–40% vapor) (Type 3A), plus 

inclusions resembling Type 2 but with 5–10% solids (Type 3B). Raman spectroscopy identified 

calcite (ν₁ - 1088 cm⁻¹; ν₄ - 713 cm⁻¹ and lattice modes = 154 cm⁻¹ and 282 cm⁻¹), ilmenite (νTi-O 

(A₉) - 640-730 cm⁻¹), and α-quartz (465 cm⁻¹  - symmetric Si-O stretching; 206 cm⁻¹ - Si-O-Si 

bending, and 128 cm⁻¹ - lattice mode), as solid phases in Type 2 multiphase inclusions from Jatobá. 

These preliminary results demonstrate the complexity of fluids during late hydrothermal activity, with 

the presence of possible accidentally trapped minerals that suggest the possibility of Si-Fe-Ti-

bearing carbonic fluids in the late evolution of the Jatobá deposit, and carbonic-bearing brines 

associated with the evolution of the Furnas deposit. These results provide new insights into metal 

remobilization processes in the Carajás Province. 
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