
 

FACULTY OF ENGINEERING 

DEPARTMENT OF MINING ENGINEERING 

FINAL YEAR PROJECT REPORT 

PREDICTION OF POTENTIAL GOLD LOCATION USING MACHINE 

LEARNING TECHNIQUES 

CASE STUDY: BUSIA DISTRICT 

By 

AINEMBABAZI TRUST RACHEAL 

REGISTRATION NO: BU/UG/2019/0087 

Contact: +256785102730 

Email: ainetrustracheal4@gmail.com 

A final year project report submitted to the Department of Mining  Engineering as a partial 

fulfillment of the requirements for the award of a Bachelor of Science degree in Mining 

Engineering. 

SEPTEMBER 2023 

 

 

mailto:ainetrustracheal4@gmail.com


i 

 

ABSTRACT 

This study explores the use of machine learning techniques in mineral exploration, specifically in 

predicting potential locations of gold mineralization in Busia District, Uganda. The study uses 

geological data, including lithology, geophysical data, geochemical data as well and geographical 

data to develop and test a predictive model. The results show that the developed model can 

accurately predict areas with potential gold mineralization, with an accuracy of 87.5%. The 

study's significance lies in its potential to reduce the time and cost of identifying new gold 

mineralized areas, contributing to sustainable consumption and production patterns, and 

promoting sustained, inclusive, and sustainable economic growth. The study recommends 

validating the accuracy of predictive models, exploring the use of non-geological data sources, 

monitoring and mitigating the environmental impacts of gold mining, and sharing the findings of 

this study with relevant stakeholders.  
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CHAPTER ONE  

1.1 Introduction    

The discovery of gold deposits in Busia district has been of great interest to both local and 

international investors. However, the search for gold deposits is an expensive and time-

consuming task that requires extensive exploration since most outcropping deposits have been 

discovered. Therefore, this research aimed to predict potential locations of gold in Busia district 

using machine learning techniques. By leveraging historical geological data and satellite 

imagery, a predictive model was developed to identify areas with the highest likelihood of 

containing gold deposits. The outcome of this research can provide valuable insights to investors 

and mining companies, enabling them to make informed decisions on where to invest their 

resources. 

1.2 Background 

Globally, the search for gold has been an important part of human history for thousands of 

years(Macdonald, 2007). The discovery of gold has fueled exploration, settlement, and economic 

growth throughout the world(Macdonald, 2007). However, finding new gold deposits is 

becoming increasingly difficult since there are limited outcrops for ease of discovery and 

exploitation(Yousefi & Nykänen, 2017) .Gold exploration has a long and rich history dating back 

to ancient times when gold was first discovered and used for decorative and ceremonial 

purposes. Egyptian artisans were known to use gold lavishly in decorating tombs and temples 

over 5,000 years ago (Harold Kirkemo, William L. Newman, 2023). Today, gold exploration 

remains a significant part of human civilization as gold continues to be a highly valued 

commodity. However, exploration success has decreased in recent decades, leading to an 80% 

fall in gold production since the 1970s, and a major decrease in revenue and employment in the 

industry (Brown & Vearncombe, 2014). Gold mineralization can be found in a variety of 

geological settings, from oceanic arcs to orogenic belts and back-arc basins (Torvela et al., 

2022). Over the years, there have been numerous advances in mineral exploration technology, 

from theoretical advances in economic geology to breakthroughs in the methods or technologies 

for discovering and defining ore deposits (Okada, 2021). 
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