
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Mineral Resources. 
 

2.2 Informal description 
 
Definition: 
Mineral resources including metal ores, industrial minerals, etc., where relevant including depth/height 
information on the extent of the resource. [Directive 2007/2/EC] 
 
Description: 
From the definition, we detail each word.  
 
Mineral resource means a naturally occurring concentration/accumulation of organic or inorganic 
material of intrinsic economic interest in or on the Earth's crust such as energy fuels, metal ores, 
industrial minerals and construction minerals, but excluding water, in such form and quality that there 
are reasonable prospects for eventual economic extraction 
 
Mineral raw material (not in the definition) is a natural inorganic or organic substance, such as 
metallic ores, industrial minerals, construction materials or energy fuels, but excluding water.  
 
Metal ores the usage favors the wording ”Metallic ores” instead of "Metal ores". 
 
Ore (sensu lato): Any naturally occurring (raw) material from which a mineral or aggregate can be 
extracted at a profit. 
 
Although more than 4,400 mineral species are known, only about 100 are considered ore minerals. 
The term 'ore' originally applied only to metallic minerals but now includes such non-metallic 
substances as sulphur, calcium fluoride (fluorite), and barium sulfate (barite). Ore is always mixed with 
unwanted rocks and minerals, known collectively as gangue. The ore and the gangue are mined 
together and then separated. The desired element (often a metal which is usually contained in 
chemical combination with some other element in addition to various impurities) is then extracted from 
the ore. It may be still further refined (purified) or alloyed with other metals. 
 
 
A Metal (metallic) ore is thus a type of rock (mineral raw material) from which metal can be extracted 
at a profit.  
 
Metals may be present in ores in the native form (such as native copper), or as noble metals (not 
usually forming compounds, such as gold), but more commonly they occur combined as oxides, 
sulphides, sulphates, silicates, etc. Actually, the generic wording 'metals' covers 'true' metals (see 
Periodic Table of Elements) but also includes semi-metallic substances or metalloids such as ‘As’ and 
‘Ge’ which are often intimately associated with metals. 
 
Industrial minerals and rocks are minerals which are neither metallic nor used as fuels, but which are 
mined and processed for their economic use. A broader definition describes an industrial mineral as 
any rock, mineral, or naturally occurring substance of economic value, exclusive of metallic ores and 
mineral fuels, and gemstones. In essence, they are the raw materials used in many industrial, 
agricultural and construction products. However, for convenience, gemstones are frequently grouped 
together with industrial minerals under one umbrella. 
 
Depth/height information: This information, if provided alone, is of limited interest. It should be linked 
with information related to the type and the morphology of the deposit (e.g., vein, massive deposit, 



layer, etc.) and its geometry, in particular the dip. The depth/height of the deposit, combined with 
information related to the morphology and the geometry, will contribute to define the operating method 
(e.g., open pit vs. underground mining) and notably the thickness of overburden to remove in case of 
open pit mining. 
 

2.2.1 The main spatial object / data types of Mineral Resources data specification 
 
The main spatial object / data types are Mineral Occurrence, the Commodity, the Mine and the 
Exploration activity, and the Mining activity.  

 
The MineralResources data model: 
 
The Mining Feature class represents a conceptual feature that exists coherently in the world and 
corresponds with a "Mine" or a "Mining Activity", locatable and identifiable features in time and/or 
space. The Mining Feature Occurrence is an occurrence of a Mining Feature, it carries some 
properties and the geometry and/or location. 

• A Mine is an excavation for the extraction of mineral deposits. ‘True’ mines are underground 
workings and open-pit workings (also called open-sky mines) generally for the extraction of 
metallic commodities. The Mine spatial object type also includes open workings generally for 
the extraction of industrial minerals, commonly referred to as quarries. 

• The Mining Activity, related to a Mine, describes the process of extracting metallic or non-
metallic mineral deposits from the Earth.  

 
The Earth Resource identifies the kinds of observable or inferred phenomena required to classify 
economic and sub-economic earth resources: 

• The Mineral Occurrence could be a prospect, an occurrence, a mineral deposit, an ore 
deposit, etc. (but not a lode, a field, a district, or a province).  

• The Commodity describes the material of economic interest in the Earth Resource. 

• The Ore Measure is an estimated or calculated amount of ore and grade that exist within an 
Earth Resource, in terms of its resource, reserve and endowment. 

• The Mineral Deposit Model describes the essential attributes of a class of mineral deposits 
used to classify the Earth Resource. 

• An Earth Resource has an associated Exploration Activity to describe the process leading to 
the discovery and assessment of the resource. 

 
The MineralResources data model uses classes from the INSPIRE Geology Data Model: an Earth 
Resource is a Geologic Feature, which has a geometry (a MappedFeature) and an age 
(GeologicEvent). 
 
Exploration history is needed for quantitative assessment of possibly existing, yet undiscovered 
mineral resources of an area (e.g. USGS predictivity approach). Such information can also help to 
evaluate the potential of an occurrence (e.g. sampling survey; drilling survey).  
  
The notion of metallogenic district is particularly useful and is present in several databases. It allows a 
deposit to be placed in a more general frame and to tackle the concept of mining potential at a 
regional scale. In the MineralResources model this can be described using the MineralOccurrence 
type property. 
 
 
 
Mineral resource anomalies  
Anomalies are defined in the D2.3 Document D2.3 Definition of Annex Themes and Scope: 
 

“Anomalies: locations where background concentrations of potentially valuable elements in 
soils, stream sediments or rocks onshore or offshore exceed the normal background values 
expected given the local geological context. Such maps are widely used in mineral 
exploration. Attributes are location, chemical elements, nature of the sampled element (s), 
analytical value(s)” 

 



Anomalies are not only of geochemical nature, but can also be geophysical. An anomaly has no 
intrinsic value until it has been properly characterized through (i) a detailed geological survey, (ii) a 
more detailed geophysical/geochemical survey ("tactical" grids with a smaller cell size for 
measurement/sampling) and (iii) if the interest is confirmed, a reconnaissance drilling survey. 
 
A majority of anomalies never open onto the discovery of a deposit, being often related to lithological 
heterogeneities in the crust. In some cases, they may indicate that a mineralizing process started but 
rapidly aborted, leading to no mineral concentration. On the other hand, many deposits are not (or 
never) marked by geophysical/geochemical anomalies for several reasons: depth, overburden screen, 
lack of contrast between the host rock and the ore body, etc.. 
 
Even if geochemical/geophysical surveys are useful for "predictivity" mapping, most of the time, only 
large-scale surveys published by public bodies are available. Their interest is generally very limited. 
Detailed surveys made by private companies are rarely accessible because of their strategic 
importance. 
 
All these reasons together do not invite to include "Anomalies" in the scope of Mineral Resources. An 
"Anomaly" database would be a huge collection of objects for which nobody would have a clear idea of 
the meaning. Most of the Geological Surveys do not maintain such a database. 
 

Definition: 
Mineral resources including metal ores, industrial minerals, etc., where relevant including depth/height 
information on the extent of the resource. [Directive 2007/2/EC] 
 
Description: 
The Mineral resources data theme refers to the description of natural concentrations of very diverse 
mineral resources of potential or proven economic interest. The important attributes such as the 
nature, genesis, location, extent, mining and distribution of resources reflect the two main identified 
categories of potential use. These are: 
• Management of resources and their exploitation and exploration activities: provision of 
information on inventoried mineral resources as well as on the quantitative assessment of 
undiscovered mineral resources and the modelling of mineral deposits. 
• Environmental impact assessments: mapping and measuring environmental geological 
parameters for assessing geological material to be used for construction and rehabilitation at the mine 
site. 
 
The Mineral resources data model is organised around two major categories of information: 
description and location of mines and mining activities; the description and location of “earth 
resources” including their classification, estimates of amount, as well as a description of the main 
market commodities. The energy resources such as coal, oil and gas are excluded in this theme, as 
they are found in theme "energy resources". 
 

Entry in the INSPIRE registry: http://inspire.ec.europa.eu/theme/mr/ 



 

2.3 Normative References 
 
[Directive 2007/2/EC] Directive 2007/2/EC of the European Parliament and of the Council of 14 March 

2007 establishing an Infrastructure for Spatial Information in the European 
Community (INSPIRE) 

 
[ISO 19107]  EN ISO 19107:2005, Geographic Information – Spatial Schema 
 
[ISO 19108]  EN ISO 19108:2005, Geographic Information – Temporal Schema 
 
[ISO 19108-c] ISO 19108:2002/Cor 1:2006, Geographic Information – Temporal Schema, Technical 

Corrigendum 1 
 
[ISO 19111] EN ISO 19111:2007 Geographic information - Spatial referencing by coordinates (ISO 

19111:2007) 
 
[ISO 19113] EN ISO 19113:2005, Geographic Information – Quality principles 
 
[ISO 19115] EN ISO 19115:2005, Geographic information – Metadata (ISO 19115:2003) 
  
[ISO 19118] EN ISO 19118:2006, Geographic information – Encoding (ISO 19118:2005) 
  
[ISO 19123] EN ISO 19123:2007, Geographic Information – Schema for coverage geometry and 

functions 
 
[ISO 19125-1] EN ISO 19125-1:2004, Geographic Information – Simple feature access – Part 1: 

Common architecture 
 
[ISO 19135] EN ISO 19135:2007 Geographic information – Procedures for item registration (ISO 

19135:2005) 
  
[ISO 19138] ISO/TS 19138:2006, Geographic Information – Data quality measures 
 
[ISO 19139] ISO/TS 19139:2007, Geographic information – Metadata – XML schema 

implementation 
 
[ISO 19157] ISO/DIS 19157, Geographic information – Data quality 
 
[OGC 06-103r4] Implementation Specification for Geographic Information - Simple feature access – 

Part 1: Common Architecture v1.2.1 
 
 NOTE This is an updated version of "EN ISO 19125-1:2004, Geographic 

information – Simple feature access – Part 1: Common architecture". 
 
[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the 

European Parliament and of the Council as regards metadata 
 
[Regulation 976/2009/EC] Commission Regulation (EC) No 976/2009 of 19 October 2009 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards the Network Services 

 
[Regulation 1089/2010/EC]  Commission Regulation (EU) No 1089/2010 of 23 November 2010 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards interoperability of spatial data sets and services 

 



 

Raw Materials Initiative:[Communication 2008/699/EC] The raw materials initiative — Meeting our 
critical needs for growth and jobs in Europe {SEC(2008) 2741}. Communication COM(2008) 699 

Mining Waste Directive: [Regulation 2006/21/EC] DIRECTIVE 2006/21/EC OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL of 15 March 2006 on the management of waste from 
extractive industries and amending Directive 2004/35/EC 

Web sites describing the two data models standards used to provide the INSPIRE data model for 
Mineral Resources: 

• EarthResourceML: www.earthresourceml.org 

• GeoSciML: www.geosciml.org 

2.4 Terms and definitions 
 
General terms and definitions helpful for understanding the INSPIRE data specification documents are 
defined in the INSPIRE Glossary

13
. 

 
Specifically, for the theme Mineral Resources, the following terms are defined:  
 
(1)  Commodity 

A material of economic interest in an earth resource. 

(2) Mine 

An excavation for the extraction of mineral deposits, including underground workings and open-pit 
workings (also called open-sky mines) for the extraction of metallic commodities, as well as open 
workings for the extraction of industrial minerals, (which are commonly referred to as quarries). 

(3)  Mining activity 

The process of extracting metallic or non-metallic mineral deposits from the Earth. 

 
 
 

2.5 Symbols and abbreviations 
 
 

AMD Acid Mine Drainage 

ARD Acid Rock Drainage  

ATS Abstract Test Suite  

BMD Basic Mine Drainage 

CCGC Australian Chief Government Geologists Committee  

CGI Commission for Geoscience Information (IUGS Commission) 

CRIRSCO Committee for Mineral Reserves International Reporting Standards 

EC European Commission 

EEA European Environmental Agency  

ERML EarthResource Markup Language  

ETRS89 European Terrestrial Reference System 1989  
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 The INSPIRE Glossary is available from http://inspire-
registry.jrc.ec.europa.eu/registers/GLOSSARY 



ETRS89-LAEA Lambert Azimuthal Equal Area  

EVRS European Vertical Reference System 

GCC Ground Calcium Carbonate  

GCM General Conceptual Model  

GeoSciML GeoScience Markup Language  

GML Geography Markup Language  

IR Implementing Rule 

ISDSS Interoperability of Spatial Data Sets and Services  

ISO International Organization for Standardization 

ITRS International Terrestrial Reference System  

IUGS International Union of Geological Sciences 

LAT Lowest Astronomical Tide  

LMO Legally Mandated Organisation  

MR Mineral Resources  

NMD Neutral Mine Drainage 

PERC Pan European Reserves and Resources Reporting Committee 

PGE Platinum group elements  

RAW RUN-OF-MINE 

SDIC Spatial Data Interest Community  

SEDEX Sedimentary Exhalative  Deposits 

TG Technical Guidance  

UML Unified Modeling Language 

UTC Coordinated Universal Time 

VMS Volcanogenic Massive Sulphides 

XML EXtensible Markup Language  



 

2.6 How the Technical Guidelines map to the Implementing Rules 
 
The schematic diagram in Figure 1 gives an overview of the relationships between the INSPIRE legal 
acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidelines. The 
INSPIRE Directive and Implementing Rules include legally binding requirements that describe, usually 
on an abstract level, what Member States must implement. 
 
In contrast, the Technical Guidelines define how Member States might implement the requirements 
included in the INSPIRE Implementing Rules. As such, they may include non-binding technical 
requirements that must be satisfied if a Member State data provider chooses to conform to the 
Technical Guidelines. Implementing these Technical Guidelines will maximise the interoperability of 
INSPIRE spatial data sets. 
 

 

Figure 1 - Relationship between INSPIRE Implementing Rules and Technical Guidelines  

2.6.1 Requirements 
 
The purpose of these Technical Guidelines (Data specifications on Mineral Resources) is to provide 
practical guidance for implementation that is guided by, and satisfies, the (legally binding) 
requirements included for the spatial data theme Mineral Resources in the Regulation (Implementing 
Rules) on interoperability of spatial data sets and services. These requirements are highlighted in this 
document as follows: 
 

IR Requirement 
Article / Annex / Section no. 

Title / Heading 
 
This style is used for requirements contained in the Implementing Rules on interoperability of spatial 
data sets and services (Commission Regulation (EU) No 1089/2010). 

 



For each of these IR requirements, these Technical Guidelines contain additional explanations and 
examples.  
 
NOTE The Abstract Test Suite (ATS) in Annex A contains conformance tests that directly check 
conformance with these IR requirements. 
 
Furthermore, these Technical Guidelines may propose a specific technical implementation for 
satisfying an IR requirement. In such cases, these Technical Guidelines may contain additional 
technical requirements that need to be met in order to be conformant with the corresponding IR 
requirement when using this proposed implementation. These technical requirements are highlighted 
as follows:     
 

TG Requirement X This style is used for requirements for a specific technical solution proposed in 
these Technical Guidelines for an IR requirement. 

 
NOTE 1 Conformance of a data set with the TG requirement(s) included in the ATS implies 
conformance with the corresponding IR requirement(s). 
 
NOTE 2 In addition to the requirements included in the Implementing Rules on interoperability of 
spatial data sets and services, the INSPIRE Directive includes further legally binding obligations that 
put additional requirements on data providers. For example, Art. 10(2) requires that Member States 
shall, where appropriate, decide by mutual consent on the depiction and position of geographical 
features whose location spans the frontier between two or more Member States. General guidance for 
how to meet these obligations is provided in the INSPIRE framework documents.   

2.6.2 Recommendations 
 
In addition to IR and TG requirements, these Technical Guidelines may also include a number of 
recommendations for facilitating implementation or for further and coherent development of an 
interoperable infrastructure.  
 

Recommendation X Recommendations are shown using this style. 

 
NOTE The implementation of recommendations is not mandatory. Compliance with these Technical 
Guidelines or the legal obligation does not depend on the fulfilment of the recommendations. 

2.6.3 Conformance 
 
Annex A includes the abstract test suite for checking conformance with the requirements included in 
these Technical Guidelines and the corresponding parts of the Implementing Rules (Commission 
Regulation (EU) No 1089/2010). 
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