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Preface

Geochemistry is a branch of geological sciences that deals with chemistry rocks and 
minerals in various igneous, metamorphic and sedimentary processes, from high to 
low temperatures and in various environments.

Geochemistry is also an important background for a detailed description of rocks’ 
origin and evolution. Geochemistry is also significant for other geological sciences, 
especially for dating various rock formations, geological processes and exploration 
of various mineral deposits.

Geochemistry includes thirteen chapters that discuss the chemical composition of 
various rock complexes, their structural evolution, the methodology of specific 
geochemical methods (isotopic geology) and use of geochemical methods for the 
exploration of mineral deposits, structural geology, stratigraphy and lithology.

Chapter 1, “Geochemistry of Granitic Rocks of the Moldanubian Batholith (Central 
European Variscides),” by Miloš René focuses on detailed geochemistry of four 
magmatic suites evolved in one of the largest plutonic complexes within the 
European Variscan Belt.

Chapter 2, “An Overview on the Classification and Tectonic Setting of Neoproterozoic 
Granites of the Nubian Shield, Eastern Desert, Egypt,” by Gaafar A. El Bahariya 
presents a comprehensive description of granitoid rocks exposed in the Eastern desert 
of Egypt and their geotectonic classification.

Chapter 3, “Microstructure Features in Paleo and Neoproterozoic Granitic Rocks, 
Southeastern Region of Brazil,” by Leonardo Gonɕalves and Christiane Castro 
Gonɕalves provides a mineralogical and microstructural description of granitic 
rocks exposed in the south-eastern region of Brazil, including detailed information 
on the geochemical evolution of feldspars during magmatic differentiation and 
high-temperature deformation.

Chapter 4, “Deformation Features and Structures in Some Igneous and Metamorphic 
Rocks: A Case Study of Central African Fold Belt in Cameroon,” by Benjamin Ntieche, 
Wokwenmendam Nguet, Zakari Nchouwet, Mahomed Azis Mounjouohou and 
Daouha Mfepat, is a detailed tectonic study of selected magmatic and metamorphic 
complexes in Central Africa.

Chapter 5, “The Importance of Mechanical Transport, Rock Texture, and Mineral 
Chemistry in Chemical Weathering of Granites: The Melechov Massif, Czech 
Republic,” by Václav Procházka, Miroslav Žáček, Petr Sulovský, Tomáš Vaculovič, 
Lenka Rukavičková and Dobroslav Matějka describes the geochemical evolution 
of selected granitic rocks from the northern part of the Moldanubian batholith, 
Central European Variscan Belt, during their chemical weathering. The study also 
partly focuses on the fractionation of the rare-earth elements in these granites.
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Chapter 7

Geochemistry of Radioactive
Isotopes
Salih Muhammad Awadh

Abstract

The chapter targeted the geochemistry of radioactive isotopes dealing with
multidisciplinary topics and focusing on geochronology and tracer studies. The
most common subjects are presented to include the basic principles of radioactive
isotopes. The radioactive decay, the parent nuclide, the SI unit of radioactive decay
as well as the historical discovery of radioactivity, the neutrons and protons in
atomic nuclei, alpha and beta particles, gamma rays, electromagnetic radiation,
decay and mode of decay, chain of decay, decay rates, decay timing, principle of
dating, radiometric dating, isotope systems, the Rb/Sr System, the U, Th, Pb
System, the age of the earth, Sm-Nd dating, K-Ar dating,14Carbon dating, the
geochron, all those were included overall.

Keywords: geochemistry, isotopes, radioactive isotope, parent nuclide, dating

1. Introduction

The process in which an unstable atomic nucleus loses energy by emitting radia-
tion in the form of particles or electromagnetic waves known as radioactive decay
that causes the energy loss from the parent nuclide converting it to daughter nuclide
[1]. This chapter has been authorized based mainly on published reference focusing
on some basic properties and principles of radiation and how to use this phenomenon
for the estimation the absolute geological age depending on the isotope half-life and
provides brief summary of only a very few examples of dating applications. Geo-
chronology and tracer studies are two principle applications of geochemistry of
radiogenic isotope. Geochronology goes to estimate the absolute time based on the
radioactive rate decay from the beginning of decay to its daughter by knowing how
much nuclides have decayed. Tracer application relies on the variation in ratio of the
radiogenic daughter isotope to other isotopes of the element. The purpose of
authoring this chapter is to help those who are interested in this field and to provide
what is useful and brief in a simplified way away from the complexity.

2. Radioactive decay and natural radioactive isotopes

The radioactive decay (a phenomenon of natural and artificial) means loss of
energy that results in an atom named the parent nuclide converting it to an atom of
a different type, called the daughter nuclide. The14C is a parent, emits radiation and
transforms to a 14N representing a daughter [2]. Accordingly, it is easy to
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Chapter 8

Exploration for Fe-Mn Oxides
Using Geochemical Signatures in
Soil: A Case Study of Part of
Northwestern Nigeria
Olufemi Sijuade Bamigboye

Abstract

Part of northwestern Nigeria was investigated with the aim of delineating
concealed mineralization using geochemical signatures in soils. To achieve this, 30
selected soil samples were analysed geochemically. The result of the elemental
analysis was subjected to Principal Component Analysis (PCA) and isograde plot-
ting, while selected elements were correlated. From the geochemical result, most of
the analysed elements have anomalous value in the southern part of the area, while
the least values are in the southwestern. From the PCA analysis, six factor groups
were distinct. The factor groups were interpreted geochemical to fingerprint min-
eralization in the area. The result of correlation analysis shows that Fe is negatively
correlated with most of the correlated elements. The study concluded that the
central part of the study area is mineralized with both manganite and goethite. In
addition, manganese mineralization is indicated by elemental association: Zn+As+
Be+Bi+Co+Nb+Ni+CsP+Al+Ca+Cd+Li+K, while iron mineralization is indicated
with Zr+Th+Pd+Mo+V+Sn+Cr+Ce+InSc+P+Pb association.

Keywords: manganite, goethite, Kaoje, exploration geochemistry, soil survey

1. Introduction

Traditional exploration geochemistry usually employs earth materials such as
rock, stream sediment and soil to detect unusual concentration of elements that
may serve as pathfinder for concealed ore body [1–3]. The distribution of path-
finder elements in these media especially stream sediment and soil is governed by
weathering and hydromorphic conditions of the area under investigation in addi-
tion to the mobility of such elements. Despite their dispersion, trace and rare earth
elements still retain their bedrock characteristics. These elements are adsorbed unto
surfaces of weathered products and possess the ability to remain on the surfaces of
these weathered particles for long periods unless they are mobilized by decomposi-
tion processes such as redox conditions [4]. Bowen [5] believes that the residence
time of these elements in temperate soils is not the same. For example, the residence
time of Pb is between 740 and 5900 years, Zn has a residence time of 70–510 years,
13–1100 years is the residence time for Cd, and 310–1500 years is the residence time
for Cu, while the residence time in tropical soils is 40 years due to the shorter rate of
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