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This Standard specifies the scope, definition, classification, category, code, etc. of classification for resources/reserves of
solid fuels and mineral commodities. This Standard is applicable to preparing design, deploying work, calculating
reserves (resources), and formulating report during various phases of solid fuels and mineral resources exploration,
development periods. It is also applicable to assessing, registering, figuring out the solid fuels and mineral
resources/reserves; planning, making plans, making solid fuels and mineral resource polices, preparing specifications,
regulations and guidelines for fuels and minerals resource exploration. It can also serve as basis for evaluating and
calculating the fuels and mineral resources/reserves during the following activities, such as mining rights transferring,
fuels and mineral resources exploring and developing, as well as financing, etc.
Nowadays, with the development in construction of geo-exploratory datasets and data processing techniques, mineral
exploration modeling for recognition of mineralization associated geological features and mapping of mineral potentials
become more dependent on GIS-based analysis and geo-information from multi-source datasets. Geological,
geochemical and geophysical data as three main sources of geo-information in support of mineral exploration have long
been employed in many researches. Spatial distributions of geological bodies or controlling factors associated with
mineralization were frequently interpreted from these datasets. However, former characterizations of the controlling
factors were simply focused on their location information; concerns on spatial variations of their geological signatures and
controlling effects on mineralization were not sufficiently emphasized. Therefore, through a series of newly developed
GIS-based manipulations, current study intends to demonstrate a comprehensive mineral exploration modeling process
for more explicit recognition of controlling factors and their interactions on mineralization and delineation of hydrothermal
mineral potentials in southeastern Yunnan mineral district, China. The hydrothermal mineralization as a nonlinear geoprocess is accompanied with anomalous energy release and material accumulation in a narrow spatial-temporal interval.
Simultaneously, it is a cascade process associated with various geological activities (e.g., magmatism, tectonism, et
cetera). Knowledge of these associated geo-activities is consequently beneficial to the exploration of hydrothermal
mineralization. As the key point of this study, the singularity index mapping method in the context of fractal/multifractal
efficient in separating geo-anomalies from both strong and weak background is applied to characterize variations of
geological signatures of three controlling factors (id est, granitic intrusions, faults and the Gejiu formation). With the
guidance of multidisciplinary approaches, these geo-information derived from multi-source datasets is further integrated
to produce the potential map. In comparison with traditionally used methods, the newly depicted predictor maps enhance
weak geo-anomalies hidden within a strong variance of background. In addition, three geo-information integration
methods including RGB composition, the principal component analysis and the weights of evidence method are
implemented. By the weights of evidence method, the qualitatively and quantitatively interpretable result possessing
advantages of the other two methods, simultaneously, is accepted as the final result of currently proposed mineral
exploration modeling. Summarized experiences through this study will not only support future exploration in the study
area, but also benefit the work in other areas.
Using numerous operational and research-oriented examples, this text seeks to explain how the human eye and brain
can extract and use remotely sensed data in the fields of applied geology and mineral exploration.
Mapping the geology of Northern regions in Canada is an essential step in providing key knowledge for resource
development and economic prosperity of northern communities. However, mapping this large remote region presents a
major challenge both in terms of financial resources and the time required to cover such a large area. With convenient
access to remotely sensed imagery, new automatic and remote approaches are emerging that support the surficial
geological mapping of vast northern regions at scales appropriate for mineral exploration and related land-use
management. An approach using LANDSAT 7 TM imagery, field-based data and a maximum likelihood classification
algorithm is employed to produce remote predictive maps of the surficial materials in the Repulse Bay area, Nunavut
(NTS 46M-SW, 46L-W and S and 46K-SW). Two approaches in the remote predictive mapping (RPM) process are used
to determine the optimal class combination and resultant maps. The first approach employs general and field knowledge
from Quaternary geologists to the map evaluation. This approach allows training areas to be grouped and merged based
on Quaternary geology principles. The second approach uses statistical techniques to produce classified maps based on
training areas along with measures of classification accuracy. These qualitative (geological knowledge-based) and
quantitative (statistical-based) methods are used and compared to determine optimal class combinations. Four
classification maps that offer the highest overall classification accuracies - through analysis of a confusion matrix and
associated variability maps - were produced (two for each approach). Exposed marine sediments, carbonate-rich tills,
organics and boulder terrains are the most accurately (>75%) classified of the surficial materials classes; confusion
occurs between remaining till, sand and gravel, and bedrock units. Variability maps were produced using these optimal
class combinations and corresponding classifications, through which it is found that the geological knowledge-based
approach is more suitable for remotely mapping surficial materials in this study area. A comparison to surficial materials
maps derived from surficial geology maps was conducted with results of classification outputs using the most optimal
class combinations with LANDSAT and SPOT 4/5 imagery. This visual and GIS analysis comparison allowed for
evaluation of the classification products, while an overlay analysis compared a pixel-to-pixel correspondence between the
maps. Although it is found that both imageries are useful for mapping marine and alluvial sediments, it has limitations in
mapping organic materials, till and bedrock. It is apparent that LANDSAT imagery is more appropriate for general
mapping while SPOT is better suited for mapping marine sediments.
From the reviews: "...is a "must" for serious field novices, and for seasoned middle-career and senior practitioners in
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hydrogeology, mainly those people who answer a calling to offer honest and accurate hydrogeological approximations
and findings. Any engineering geologist or groundwater geologist who claims capability as a "Hydrogeologist" should own
this book and submit it to highlighting and page tabbing. Of course, the same goes for those who practice in karst
terranes, as author LaMoreaux is one of the pioneers in this field, worldwide..." (Allen W. Hatheway)
This book provides a wealth of geomathematical case history studies performed by the author during his career at the Ministry of
Natural Resources Canada, Geological Survey of Canada (NRCan-GSC). Several of the techniques newly developed by the
author and colleagues that are described in this book have become widely adopted, not only for further research by
geomathematical colleagues, but by government organizations and industry worldwide. These include Weights-of-Evidence
modelling, mineral resource estimation technology, trend surface analysis, automatic stratigraphic correlation and nonlinear
geochemical exploration methods. The author has developed maximum likelihood methodology and spline-fitting techniques for
the construction of the international numerical geologic timescale. He has introduced the application of new theory of fractals and
multi fractals in the geostatistical evaluation of regional mineral resources and ore reserves and to study the spatial distribution of
metals in rocks. The book also contains sections deemed important by the author but that have not been widely adopted because
they require further research. These include the geometry of preferred orientations of contours and edge effects on maps, time
series analysis of Quaternary retreating ice sheet related sedimentary data, estimation of first and last appearances of fossil taxa
from frequency distributions of their observed first and last occurrences, tectonic reactivation along pre-existing schistosity planes
in fold belts, use of the grouped jackknife method for bias reduction in geometrical extrapolations and new applications of the
theory of permanent, volume-independent frequency distributions.
This special volume offers a snapshot of the latest developments in mineral exploration, in particular, geophysical, geochemical,
and computational methods. It reflects the cutting-edge applications of geophysics and geochemistry, as well as novel
technologies, such as in artificial intelligence and hyperspectral exploration, methods that have profoundly changed how
exploration is conducted. This special volume is a representation of these cutting-edge and pioneering methods to consider and
conduct exploration, and should serve both as a valuable compendium of the most innovative exploration methodologies available
and as a foreshadowing of the form of future exploration. As such, this volume is of significant importance and would be useful to
any exploration geologist and company
This book discusses potential mineral belts in various geotectonic regions around the globe, with a particular focus on concealed
deposits, in order to highlight new areas for geochemical exploration and modelling. In recent years, the application of statistical
methods using qualitative and, wherever possible, quantitative earth science data has become increasingly common for the
evaluation of both offshore and terrestrial mineral resources. The book examines these approaches and provides examples from
India, which are also applicable to deposits around the world, particularly those in South and South East Asia. The main objective
of geochemical exploration and modelling is to present the geometry of the deposit in three dimensions. As such, the book
describes the various conventional and non-conventional techniques of exploration geochemistry, especially in the context of
concealed terrestrial and offshore mineral deposits. It serves as a guide for field geologists, geochemists, students, research
scholars and scientists interested in earth science for the exploration of concealed mineral deposits and evaluation of their
resources.
This comprehensive textbook covers all major topics related to the utilization of mineral resources for human activities. It begins
with general concepts like definitions of mineral resources, mineral resources and humans, recycling mineral resources,
distribution of minerals resources across Earth, and international standards in mining, among others. Then it turns to a
classification of mineral resources, covering the main types from a geological standpoint. The exploration of mineral resources is
also treated, including geophysical methods of exploration, borehole geophysical logging, geochemical methods, drilling methods,
and mineral deposit models in exploration. Further, the book addresses the evaluation of mineral resources, from sampling
techniques to the economic evaluation of mining projects (i.e. types and density of sampling, mean grade definition and
calculation, Sichel’s estimator, evaluation methods – classical and geostatistical, economic evaluation – NPV, IRR, and PP,
estimation of risk, and software for evaluating mineral resources). It subsequently describes key mineral resource exploitation
methods (open pit and underground mining) and the mineral processing required to obtain saleable products (crushing, grinding,
sizing, ore separation, and concentrate dewatering, also with some text devoted to tailings dams). Lastly, the book discusses the
environmental impact of mining, covering all the aspects of this very important topic, from the description of diverse impacts to the
environmental impact assessment (EIA), which is essential in modern mining projects.
Using the concepts and practices of applied geology as its central theme, here is a balanced and comprehensive treatment of the
geological, geochemical, geophysical, and economic elements of exploration and mining. Offers an overview of the methods and
aims in mineral exploration and production and gives coverage of the geologic principles of ore deposits and the geomorphic
environment. Deals with ``hard'' minerals and the nonfluid sources of materials and energy in the continental masses and in ocean
basins. This edition has been expanded to include recent advances in applications of satellite imagery, lithogeochemical surveys,
isotope geochemistry, and other developments in the field. Also covers current uses of computers in mineral exploration programs.
Features case histories, a current references section, and financial data.

Incorporating recent advances made in remote sensing technology, this text draws attention to ways in which remote
sensing may minimize the environmental impact of exploration and improve cost-effectiveness. Topics include image
processing, geographic information systems, current and future sensing
This is the completely revised edition of a book which was published in 1978 and, such was its popularity, was sold out
within two years. It was described as ``An excellent compilation and condensation of a vast field of literature and
experience in economic geology. Clear illustrations, charts and tables punctuate the text material very nicely... Valuable
for all economic geologists and resource developers.'' (Choice). The material is illustrated by 215 text figures and 76
tables, and is presented in two parts. The first part covers the geological background of the genesis of mineral deposits
as a clue to new discoveries, and the methods of geological, geochemical and geophysical prospecting. The second part
concerns sampling, documentation and computation of ore reserves and economic assessment of mineral deposits. This
new edition has been very extensively revised and brought up to date. This holds true particularly for the chapters on
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geochemical and geophysical methods, the use of photo-geology and satellite imagery, oil and gas prospecting,
exploration of underwater minerals, the application of the principles of global tectonics in prospecting for deposits, and
the evaluation of reserves. These new or thoroughly revised chapters comprise almost half of the entire text.
A summary of the results achieved in the geological-structural mapping, by potential fields and airborne gamma
spectrometry data, of the units of igneous and metamorphic rocks in the western regions (Havana-Matanzas), central
(Cienfuegos, Villa Clara-Sancti Spiritus) and central-eastern (Camagüey-Las Tunas-Holguín) of Cuba is presented. In
addition, the structural- tectonic regionalization with hydrocarbon exploration purposes, focusing mapping of possible new
oil-gas targets in the regions of Land Blocks 9, 23 and 17-18 are detailed in this volume. In certain case study locations
(Majaguillar, North Motembo, Guamutas and Maniabón) reconnaissance work by a profile of Redox Complex (complex of
unconventional geophysical-geochemical exploration techniques) was performed with positive results. In an attempt to
contribute to the geological-structural mapping of the metamorphic massif Isla de la Juventud, with emphasis on acid
magmatism, the gravi-magnetometric data is used. According to the results, the presumed post metamorphic granitic
bodies of low density are located, mainly, in the central and southwestern part of the massif. The granitic bodies
apparently were introduced through the system of longitudinal faults (syn metamorphic) and transverse (post
metamorphic) at the end of the process multyfolding and metamorphism of the massif sequences, taking a leading role
the deep longitudinal fracture zones of sublatitudinal direction in the central and southern part of the massif. On the map
of the magnetic field vertical derivative the anomalies, basically, reflected the direction and limits of the folded tectonic
structure, the development area of ?? volcanogenic rocks, the presumed development zones of migmatitic rocks and
tectonised rocks in North and center of the massif, respectively, and the prevailing direction of the main tectonic
dislocations.
The evolution of geological cartography in Cuba in its more than 135 years of history has been possible through the
consultation of numerous archival reports, publications, maps and personal interviews with different authors and
geologists of vast experience. A brief critical analysis is made of the increase in the degree of geological knowledge of
the country since the elaboration of the Geological Sketch of the Cuban Island at a scale of 1: 2 000 000 (Fernández de
Castro, 1883), first of Cuba and of Ibero-America, until the most recent Digital Geological Map of Cuba at scale 1: 100
000 (Pérez Aragón, 2016). Cuba and its surroundings are a geological mosaic in the southeast corner of the North
American plate with rocks from many different origins, from Proterozoic to Quaternary, extended along the southern
border of the plate. From the Eocene, this belt has been dissected by several great faults, related to the development of
some great oceanic depressions (Cayman trough and Yucatan basin). The fossil record of Cuba, which covers
approximately the last 200 million years of life on Earth, is rich in very varied fossils, witnessing a wide diversity of
organisms, both animals and plants, that inhabited the Antillean and Caribbean region; and that constitute the inheritance
of the biological diversity that the current Cuban archipelago exhibits. As a result of the preparation of the Cuban
Metallogenic Map at scale 1: 250 000, forty-one models and eight sub-models of metallic mineral deposits were
identified. These models, of descriptive–genetic type, together with the analysis of their spatial distribution and their
relationship with geology, allowed the identification and mapping of ten mineral systems, linked to the geodynamic
environments present in the Cuban territory. Cuba has large deposits of limestone, loam, dolomite, kaolin, gypsum and
anhydrite, rock salt, marbles, sands and clays of different types, zeolites, peat, therapeutic peloids and many more.
There are manifestations of decorative and precious rocks such as jasper, jadeite, different varieties of quartz and even
xylopals. A compilation of geochemical data of oceanic basalt samples from previous works, together with data of
analyzed samples during this study in order to discuss geochemical criteria based on immobile element (proxies for
fractionation indices, alkalinity, mantle flow and subduction addition), provide a comprehensive ophiolite classification
according to their tectonic setting. This book addresses different facets of the geological knowledge of Cuba: history of its
cartography, marine geology, fossil record, stratigraphy, tectonics, classification of its ophiolites, quaternary deposits,
metallogeny and minerageny.
Remote Sensing and Mineral Exploration contains the proceedings of the international workshop on remote sensing and
mineral exploration, held in Bangalore, India in June 1979. The compendium is comprised of papers presented at the
workshop and reflects the state of remote sensing in the field of geology and exploration for mineral and energy
resources. The two-day conference serves as a platform for geologists and other experts in related fields to share
experiences and research studies on the use of satellites and other remote sensing techniques in geologic mapping and
mineral and energy exploration. Topics presented include, contributions of LANDSAT data to the geological survey of
India; characteristics of the LANDSAT system and data for geologic applications; application of remote sensing
techniques to petroleum exploration; and an automatic method of discriminating rock outcrops using LANDSAT data.
Geologists, petroleum and mineral exploration experts, and researchers will find this book an interesting reading material.
This Third Edition of Elements of Petroleum Geology is completely updated and revised to reflect the vast changes in the
field since publication of the Second Edition. This book is a usefulprimer for geophysicists, geologists, and petroleum
engineers in the oil industry who wish to expand their knowledge beyond their specialized area. It is also an excellent
introductory text for a university course in petroleum geoscience. Elements of Petroleum Geology begins with an account
of the physical and chemical properties of petroleum, reviewing methods of petroleum exploration and production. These
methods include drilling, geophysical exploration techniques, wireline logging, and subsurface geological mapping. After
describing the temperatures and pressures of the subsurface environment and the hydrodynamics of connate fluids,
Selley examines the generation and migration of petroleum, reservoir rocks and trapping mechanisms, and the habit of
petroleum in sedimentary basins. The book contains an account of the composition and formation of tar sands and oil
shales, and concludes with a brief review of prospect risk analysis, reserve estimation, and other economic topics.
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Updates the Second Edition completely Reviews the concepts and methodology of petroleum exploration and production
Written by a preeminent petroleum geologist and sedimentologist with decades of petroleum exploration in remote
corners of the world Contains information pertinent to geophysicists, geologists, and petroleum reservoir engineers
Updated statistics throughout Additional figures to illustrate key points and new developments New information on drilling
activity and production methods including crude oil, directional drilling, thermal techniques, and gas plays Added
coverage of 3D seismic interpretation New section on pressure compartments New section on hydrocarbon adsorption
and absorption in source rocks Coverage of The Orinoco Heavy Oil Belt of Venezuela Updated chapter on
unconventional petroleum
This book is written as a practical field manual to effective. Each geolOgist has to develop his/her be used by geologists
engaged in mineral explo own techniques and will ultimately be judged on ration. It is also hoped that it will serve as a
text results, not the process by which these results and reference for students in Applied Geology were reached. In
mineral exploration, the only courses of universities and colleges. The book 'right' way of doing anything is the way that
aims to outline some of the practical skills that locates ore in the quickest and most cost-effective turn the graduate
geologist into an explo manner. It is preferable, however, for an individ rationist:. It is intended as a practical 'how to' ual
to develop his/her own method of operation book, rather than as a text on geological or ore after having tried, and
become aware of, those deposit theory. procedures which experience has shown to work An explorationist is a
professional who search well and which are generally accepted in indus try as good exploration practice. es for ore
bodies in a scientific and structured way. Although an awkward and artificial term, The chapters of the book
approximately fol this is the only available word to describe the low the steps which a typical exploration pro totality of the
skills which are needed to locate gramme would go through. In Chapter 1, the and define economic mineralization.
Opening Remarks and spectral signatures which are manifested on satellite imagery data. The debut of satellite imaging
systems on board This book aims to fill that gap. It is based on ex Landsat I in 1972 was a technological advance of
perience gained in the past 14 years by me and considerable interest to earth scientists in general other members of the
remote sensing and the and exploration geologists in particular. Two major structural analysis research groups at Exxon
Pro uses were anticipated for the satellite data. First, it duction Research Company. Explorationists from was expected to
replace the traditional aerial pho various Exxon affiliates which have used image tograph that had proven to be useful for
mapping data to support hydrocarbon exploration have also geological structures, whether well exposed at the
contributed. The examples used here, therefore, surface or obscured by thick vegetative and soil co are taken directly
from Exxon's case studies and verage. In addition, it was predicted that the spec training material. The reader must bear
in mind tral information provided by the imaging systems that some of the examples which are illustrated could be used
to directly detect hydrocarbons from here have been modified to some extent for the sake space. of simplicity as well as
for proprietary reasons.
New exploration tools and techniques for a breakthrough paradigm of regional groundwater occurrence Fresh water is
undoubtedly our most precious resource aside from the air we breathe, and the only commodity whose cost has steadily
risen over time. At the same time, our understanding of the origins, pathways, and recharge mechanisms of the earth's
most valuable "economic" mineral-groundwater-remains in the nineteenth century. It is ironic that this scientific
anachronism is contributing to a global shortage of available fresh water supplies while oil, gas, and mineral discoveries
have proliferated, vastly increasing the world's energy, precious metals, and industrial mineral reserves. Modern
Groundwater Exploration details applications and results of proven twenty-first- century technologies and geological
concepts adapted from the oil, gas, and mineral exploration industries for evaluating, developing, and managing
previously undiscovered, massive, sustainable groundwater resources. Unprecedented in both its scope and authority,
this timely book presents: * A new groundwater paradigm, coined Megawatershed, which accurately and
comprehensively describes the earth's natural complex groundwater systems * Innovative exploration, drilling, and
testing technologies that make major new ground-water sources more locatable and cost-effective to produce than ever
before * Actual case studies in which megawatershed methods have identified vast quantities of new water and brought
new hope to previously arid and desperately water-short locales * Chapters by former OECD DAC chairman Alexander
R. Love, geopolitical analyst Dr. Ewan Anderson, and former director of the Trinidad and Tobago Water Resources
Agency Dr. Utam Maharaj on the tremendous global implications of the megawater-shed paradigm. These experts
explore the many beneficial applications of megawater-shed development, from macroeconomics to development of
small island developing state (SIDS), and from critical environmental issues to water conflict resolution and the potential
for a second "green revolution" The world's need for clean, dependable water is more urgent-and addressable-than ever
before. Let Modern Groundwater Exploration introduce you to the authors' revolutionary megawatershed paradigm, along
with the latest concepts and technologies for accessing vast reservoirs of groundwater-still today's safest, cleanest, and
most plentiful water resource.
This practical step-by-step guide describes the key geological field techniques needed by today's exploration geologists
involved in the search for metallic deposits. The techniques described are fundamental to the collection, storage and
presentation of geological data and their use to locate ore. This book explains the various tasks which the exploration
geologist is asked to perform in the sequence in which they might be employed in an actual exploration project. Hints and
tips are give. The steps are illustrated with numerous examples drawn from real projects on which the author has worked.
The book emphasizes traditional skills and shows how they can be combined effectively with modern technological
approaches.
Applied Subsurface Geological Mapping, With Structural Methods, 2nd Edition is the practical, up-to-the-minute guide to
the use of subsurface interpretation, mapping, and structural techniques in the search for oil and gas resources. Two of
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the industry's leading consultants present systematic coverage of the field's key principles and newest advances, offering
guidance that is valuable for both exploration and development activities, as well as for "detailed" projects in maturely
developed areas. Fully updated and expanded, this edition combines extensive information from the published literature
with significant material never before published. The authors introduce superior techniques for every major petroleumrelated tectonic setting in the world. Coverage includes: A systematic, ten-step philosophy for subsurface interpretation
and mapping The latest computer-based contouring concepts and applications Advanced manual and computer-based
log correlation Integration of geophysical data into subsurface interpretations and mapping Cross-section construction:
structural, stratigraphic, and problem-solving Interpretation and generation of valid fault, structure, and isochore maps
New coverage of 3D seismic interpretation, from project setup through documentation Compressional and extensional
structures: balancing and interpretation In-depth new coverage of strike-slip faulting and related structures Growth and
correlation consistency techniques: expansion indices, Multiple Bischke Plot Analysis, vertical separation versus depth,
and more Numerous field examples from around the world Whatever your role in the adventure of finding and developing
oil or gas resources–as a geologist, geophysicist, engineer, technologist, manager or investor–the tools presented in this
book can make you significantly more effective in your daily technical or decision-oriented activities.
The book introduces essential concept of mineral exploration, mine evaluation and resource assessment of the
discovered mineral deposit to students, beginners and professionals. The book is divided into nine chapters which will
help the readers to incorporate the concepts of search for mineral deposits and understand the chances of success. The
book discusses the fundamental details like composition of earth and mineral resources, formation of rock and mineral
deposits, and the attempt to search for ore deposits to advance applications of remote sensing in mineral exploration. It
also covers the details on how to conduct system of survey, evaluation, and how to arrive at a decision to open and
carryout further exploration in the operating mine. The book shall be of great interest to geologists and mining
community.
A summary of recent significant scientific and economic results accompanied by a list of geologic and hydrologic
investigations in progress and a report on the status of topographic mapping.
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