




















































































































































































































































































































































































































































































































































































































CPRM CPRM
8.2

CPRM CPRM
8.2.1



CPRM CPRM
8.2.2





CPRM CPRM
8.2.3



CPRM CPRM
8.2.4







CPRM CPRM
8.3















CPRM CPRM
8.4






























































































































































	TESE MARIA GLÍCIA
	CAPA
	ABSTRACT
	SUMÁRIO
	CHAPTER 1 INTRODUCTION
	1.1 STATEMENT OF THE PROBLEM
	1.2 AIMS OF THE THESIS
	1.3 METHODS OF RESEARCH
	1.3.1 Fieldwork Programme
	1.3.2 Laboratory Work

	1.4 STRUCTURE OF THE THESIS

	CHAPTER 2 REGIONAL GEOLOGICAL AND GEOTECTONIC SETTING OF THE BORBOREMA PROVINCE
	2.1 INTRODUCTION
	2.2 RGIONAL GEOLOGY OF THE BORBOREMA PROVINCE
	2.2.1 Structural Framework
	2.2.2 Tectonism and the Age of the Deformation Events
	2.2.3 Deformation and Metamorphism
	2.2.4 Magmatism

	2.3 PLATE TECTONICS AND THE BORBOREMA PROVINCE

	CHAPTER 3 GEOLOGY AND STRUCTURE OF THE MINERALIZED AREAS
	3.1 INTRODUCTION
	3.2 SAO FRANCISCO MINE
	3.2.1 Introduction
	3.2.2 Geology
	3.2.3 Deformation and Metamorphism
	3.2.4 Shear Zones and the Emplacement of the Gold-Bearing Quartz Veins

	3.3 CACHOEIRA DE MINAS MINE
	3.3.1 Introduction
	3.3.2 Geology
	3.3.3 Deformation and Metamorphism
	3.3.4 Shear Zones and the Emplacement of the Gold-Bearing Quartz Veins

	3.4 ITAPETIM DISTRICT
	3.4.1 Introduction
	3.4.2 Geology
	3.4.3 Deformation and Metamorphism
	3.4.4 Shear Zones and the Emplacement of the Gold-Bearing Quartz Viens

	3.5 GOLD OCCURRENCES HOSTED BY GRANITOIDS
	3.5.1 Introduction
	3.5.2 Santo Aleixo Area
	3.5.3 Igarape Garapa Occurrence
	3.5.4 Canafístula 'Garimpo'
	3.5.5 Cacimba Salgada Occurrente

	3.6 GOLD OCCURRENCE IN THE ARCHAEAN BASEMENT
	3.7 RELATIONSHIPS BETWEEN THE SHEAR ZONES AND VEINING
	3.8 VEIN GROWTH PROCESSES
	3.8.1 Introduction
	3.8.2 Vein Growth in the Borborema Province

	3.9 VEIN DEVELOPMENT RELATED TO FLUID DYNAMICS
	3.10 CONCLUSION

	CHAPTER 4 PETROLOGY, GEOCHEMISTRY AND METAMORPHIC GRADE OF THE HOST ROCKS
	4.1 INTRODUCTION
	4.2 METHODS OF STUDY
	4.3 GRANITOID ROCKS
	4.3.1 Introduction
	4.3.2 Mineralogical Composition
	4.3.3 Mineral Assemblage and Texture
	4.3.4 Chemical Composition
	4.3.5 Geochemistry
	4.3.6 Petrogenesis and Geotectonic Setting
	4.3.7 Isotopic and Rare-Earth Element Constraints
	4.3.8 Discussion

	4.4 SUPRACRUSTAL ROCKS
	4.4.1 Introduction
	4.4.2 Petrography
	4.4.3 Geochemistry
	4.4.4 Geotectonic Setting
	4.4.5 Discussion

	4.5 METAMORPHIC GRADE OF THE HOST ROCKS
	4.5.1 Introduction
	4.5.2 Metamorphic Facies
	4.5.3 Discussion

	4.6 CONCLUSIONS

	CHAPTER 5 MINERALIZATION AND WALLROCK ALTERATION
	5.1 INTRODUCTION
	5.2 METHODS OF STUDY
	5.3 ORE-MINERALS
	5.3.1 Mineral Assemblages
	5.32 Microstructure of Pyrite and Marcasite
	5.3.3 Mineralization Evolution

	5.4 GEOTHERMOMETRY
	5.4.1 Introduction
	5.4.2 Evidence from the Ore-Minerals

	5.5 GANGUE MINERAL ASSEMBLAGES
	5.5 WALLROCK ALTERATION
	5.5.1 Introduction
	5.5.2 Wallrock Alteration in the Granitoids
	5.5.3 Wallrock Alteration in the Supracrustal Rocks
	5.5.4 Relationships Between Wallrock Alteration, Deformation and Gold Mineralization

	5.6 CONCLUSIONS

	CHAPTER 6 LEAD ISOTOPE STUDIES
	6.1 INTRODUCTION
	6.2 PRINCIPLES
	6.3 METHODS OF STUDY
	6.3.1 Sampling
	6.3.2 Analytical Procedure and Error

	6.4 DISCUSSION OF LEAD ISOTOPE DATA
	6.4.1 Lead Isotopic Characteristics of the Host Lithologies
	6.4.2 Lead Isotopiec Characteristics of the Mineralization

	6.5 ECONOMIC IMPLICATIONS
	6.6 CONCLUSIONS

	CHAPTER 7 HYDROTHERMAL FLUIDS
	7.1 INTRODUCTION
	7.2 FLUID INCLUSION STUDY
	7.2.1 Introduction
	7.2.2 Method of Study
	7.2.3 Fluid Inclusions Types and Mode of Occurrence
	7.2.4 Microthermometric Results
	7.2.5 Bulk Composition of the Fluid Inclusions
	7.2.6 Fluid Inclusion Pressure and Temperature
	7.2.7 Discussion of the Fluid Inclusions Data

	7.3 STABLE ISOTOPES
	7.3.1 Introduction
	7.3.2 Methody of study
	7.3.3 Discussion of the 13 C Analyses of Fluid Inclusions
	7.34 Discussion of 18 O Isotope Results in Quartz
	7.3.5 Discussion of 18 O Values of Water

	7.4 CONCLUSIONS

	CHAPTER 8 A MODEL FOR GOLD MINERALIZATION IN BORBOREMA PROVINCE
	8.1 GEOLOGICAL SETTING AND EVOLUTION OF THE AREA
	8.1.1 The Extensional Regime: Rifting (Archaean-Early Proterozoic)
	8.1.2 Convergent Plates: The Subduction Stage (Middle Proterozoic)
	8.1.3 Convergent Plate: The Continent-Continent Collision Stage (Late Proterozoic)

	8.2 A MODEL FOR GOLD MINERALIZATION
	8.2.1 Source of the Gold
	8.2.2 Hydrothermal Fluids
	8.2.3 Gold Transport and Deposition
	8.2.4 The Model for Gold Mineralization

	8.3 COMPARISONS WORLD-WIDE
	8.4 EXPLORATION SIGNIFICANCE

	REFERENCES
	Appendix A1.1
	Appendix A4.1
	Appendix A4.1b
	Appendix A4.1a
	Appendix A4.2
	Appendix A4.3
	Appendix A4.4
	Appendix A4.5
	Appendix A4.6
	Appendix A4.7
	Appendix A4.8
	Appendix A4.9
	Appendix A4.10
	Appendix A4.11
	Appendix A4.12
	Appendix A4.13
	Appendix A5.1
	Appendix A5.2
	Appendix A5.3
	Appendix A5.4
	Appendix A5.5
	Appendix A5.6
	Appendix A5.7
	Appendix A5.8
	Appendix A6.1
	Appendix A7.1
	Appendix A7.2a,b,c
	Appendix A7.3
	Appendix A7.4
	Appendix A7.5
	Appendix A7.6
	Appendix A7.7
	Appendix A7.8
	Appendix A7.9
	Appendix A7.10
	Appendix A7.11
	Appendix A7.12-13
	Appendix A7.14
	Appendix A7.15
	Appendix A7.16
	Appendix A7.17
	Appendix A7.18




