
5 Data content and structure 

5.1 Application schemas – Overview  

5.1.1 Application schemas included in the IRs 
 
 
Articles 3, 4 and 5 of the Implementing Rules lay down the requirements for the content and structure 
of the data sets related to the INSPIRE Annex themes. 
 

IR Requirement 
Article 4 

Types for the Exchange and Classification of Spatial Objects 
 

1. For the exchange and classification of spatial objects from data sets meeting the conditions laid 
down in Article 4 of Directive 2007/2/EC, Member States shall use the spatial object types and 
associated data types, enumerations and code lists that are defined in Annexes II, III and IV for the 
themes the data sets relate to. 
 
2. Spatial object types and data types shall comply with the definitions and constraints and include 
the attributes and association roles set out in the Annexes. 
 
3. The enumerations and code lists used in attributes or association roles of spatial object types or data 
types shall comply with the definitions and include the values set out in Annex II. The enumeration and 
code list values are uniquely identified by language-neutral mnemonic codes for computers. The values 
may also include a language-specific name to be used for human interaction. 
 

 
The types to be used for the exchange and classification of spatial objects from data sets related to 
the spatial data theme Mineral Resources are defined in the following application schemas (see 
section 5.3) ): 
 

−  MineralResources application schema describes the core normative concepts that build up the 
INSPIRE Mineral resources data theme 

 
The application schemas specify requirements on the properties of each spatial object including its 
multiplicity, domain of valid values, constraints, etc.  
 
NOTE The application schemas presented in this section contain some additional information that is 
not included in the Implementing Rules, in particular multiplicities of attributes and association roles. 
 

TG Requirement 1 Spatial object types and data types shall comply with the multiplicities defined 
for the attributes and association roles in this section. 

 
An application schema may include references (e.g. in attributes or inheritance relationships) to 
common types or types defined in other spatial data themes. These types can be found in a sub-
section called “Imported Types” at the end of each application schema section. The common types 
referred to from application schemas included in the IRs are addressed in Article 3.  
 



IR Requirement 
Article 3 

Common Types 
 

Types that are common to several of the themes listed in Annexes I, II and III to Directive 
2007/2/EC shall conform to the definitions and constraints and include the attributes and 
association roles set out in Annex I.  

 
NOTE Since the IRs contain the types for all INSPIRE spatial data themes in one document, Article 
3 does not explicitly refer to types defined in other spatial data themes, but only to types defined in 
external data models. 
 
Common types are described in detail in the Generic Conceptual Model [DS-D2.7], in the relevant 
international standards (e.g. of the ISO 19100 series) or in the documents on the common INSPIRE 
models [DS-D2.10.x]. For detailed descriptions of types defined in other spatial data themes, see the 
corresponding Data Specification TG document [DS-D2.8.x]. 
 
 

5.1.2 Additional recommended application schemas  
 
In addition to the application schema listed above, the following additional application schema have 
been defined for the theme Mineral Resources (see Annex D): 
 

• MineralResourcesExtension application schema represents a conceptual extension of the 
data scope of the core MR data model. However this extension is using the GeoSciML and 
EarthResourceML classes to address additional requirements of EU Raw Materials Initiative 
and the Mining Waste Directive. 

 
These additional application schemas are not included in the IRs. They typically address requirements 
from specific (groups of) use cases and/or may be used to provide additional information. They are 
included in this specification in order to improve interoperability also for these additional aspects and 
to illustrate the extensibility of the application schemas included in the IRs. 
 
 

5.2 Basic notions 
 
This section explains some of the basic notions used in the INSPIRE application schemas. These 
explanations are based on the GCM [DS-D2.5]. 

5.2.1 Notation 
 

5.2.1.1. Unified Modeling Language (UML) 
 
The application schemas included in this section are specified in UML, version 2.1. The spatial object 
types, their properties and associated types are shown in UML class diagrams. 
 
NOTE For an overview of the UML notation, see Annex D in [ISO 19103]. 
 
The use of a common conceptual schema language (i.e. UML) allows for an automated processing of 
application schemas and the encoding, querying and updating of data based on the application 
schema – across different themes and different levels of detail. 
 
The following important rules related to class inheritance and abstract classes are included in the IRs. 
 



IR Requirement 
Article 5 
Types 

 
(…) 
 
2. Types that are a sub-type of another type shall also include all this type’s attributes and 

association roles. 
 
3. Abstract types shall not be instantiated. 

 
The use of UML conforms to ISO 19109 8.3 and ISO/TS 19103 with the exception that UML 2.1 
instead of ISO/IEC 19501 is being used. The use of UML also conforms to ISO 19136 E.2.1.1.1-
E.2.1.1.4. 
 
NOTE ISO/TS 19103 and ISO 19109 specify a profile of UML to be used in conjunction with the 
ISO 19100 series. This includes in particular a list of stereotypes and basic types to be used in 
application schemas. ISO 19136 specifies a more restricted UML profile that allows for a direct 
encoding in XML Schema for data transfer purposes. 
 
To model constraints on the spatial object types and their properties, in particular to express data/data 
set consistency rules, OCL (Object Constraint Language) is used as described in ISO/TS 19103, 
whenever possible. In addition, all constraints are described in the feature catalogue in English, too. 
 
NOTE Since “void” is not a concept supported by OCL, OCL constraints cannot include expressions 
to test whether a value is a void value. Such constraints may only be expressed in natural language.  
 

5.2.1.2. Stereotypes 
 
In the application schemas in this section several stereotypes are used that have been defined as part 
of a UML profile for use in INSPIRE [DS-D2.5]. These are explained in Table 1 below. 
 

Table 1 – Stereotypes (adapted from [DS-D2.5]) 

Stereotype 
Model 
element 

Description 

applicationSchema Package An INSPIRE application schema according to ISO 19109 and 
the Generic Conceptual Model. 

leaf Package 
 

A package that is not an application schema and contains no 
packages. 

featureType Class A spatial object type. 

type Class A type that is not directly instantiable, but is used as an abstract 
collection of operation, attribute and relation signatures. This 
stereotype should usually not be used in INSPIRE application 
schemas as these are on a different conceptual level than 
classifiers with this stereotype. 

dataType Class A structured data type without identity. 

union Class A structured data type without identity where exactly one of the 
properties of the type is present in any instance. 

enumeration Class An enumeration. 

codeList Class A code list. 

import Dependency The model elements of the supplier package are imported. 

voidable Attribute, 
association 
role 

A voidable attribute or association role (see section 5.2.2). 

lifeCycleInfo Attribute, 
association 
role 

If in an application schema a property is considered to be part 
of the life-cycle information of a spatial object type, the property 
shall receive this stereotype. 



version Association 
role 

If in an application schema an association role ends at a spatial 
object type, this stereotype denotes that the value of the 
property is meant to be a specific version of the spatial object, 
not the spatial object in general. 

 
 

5.2.2 Voidable characteristics 

 
The «voidable» stereotype is used to characterise those properties of a spatial object that may not be 
present in some spatial data sets, even though they may be present or applicable in the real world. 
This does not mean that it is optional to provide a value for those properties.  
 
For all properties defined for a spatial object, a value has to be provided – either the corresponding 
value (if available in the data set maintained by the data provider) or the value of void. A void value 
shall imply that no corresponding value is contained in the source spatial data set maintained by the 
data provider or no corresponding value can be derived from existing values at reasonable costs. 
 

Recommendation 1 The reason for a void value should be provided where possible using a 
listed value from the VoidReasonValue code list to indicate the reason for 
the missing value. 

 
The VoidReasonValue type is a code list, which includes the following pre-defined values:  

− Unpopulated: The property is not part of the dataset maintained by the data provider. However, 
the characteristic may exist in the real world. For example when the “elevation of the water body 
above the sea level” has not been included in a dataset containing lake spatial objects, then the 
reason for a void value of this property would be ‘Unpopulated’. The property receives this value 
for all spatial objects in the spatial data set. 

− Unknown: The correct value for the specific spatial object is not known to, and not computable 
by the data provider. However, a correct value may exist. For example when the “elevation of 
the water body above the sea level” of a certain lake has not been measured, then the reason 
for a void value of this property would be ‘Unknown’. This value is applied only to those spatial 
objects where the property in question is not known. 

− Withheld: The characteristic may exist, but is confidential and not divulged by the data provider. 
 
NOTE It is possible that additional reasons will be identified in the future, in particular to support 
reasons / special values in coverage ranges. 
 
The «voidable» stereotype does not give any information on whether or not a characteristic exists in 
the real world. This is expressed using the multiplicity: 

− If a characteristic may or may not exist in the real world, its minimum cardinality shall be defined 
as 0. For example, if an Address may or may not have a house number, the multiplicity of the 
corresponding property shall be 0..1.  

− If at least one value for a certain characteristic exists in the real world, the minimum cardinality 
shall be defined as 1. For example, if an Administrative Unit always has at least one name, the 
multiplicity of the corresponding property shall be 1..*. 

 
In both cases, the «voidable» stereotype can be applied. In cases where the minimum multiplicity is 0, 
the absence of a value indicates that it is known that no value exists, whereas a value of void indicates 
that it is not known whether a value exists or not. 
 
EXAMPLE If an address does not have a house number, the corresponding Address object should 
not have any value for the «voidable» attribute house number. If the house number is simply not 
known or not populated in the data set, the Address object should receive a value of void (with the 
corresponding void reason) for the house number attribute. 
 
 



5.2.3 Enumerations 
 
Enumerations are modelled as classes in the application schemas. Their values are modelled as 
attributes of the enumeration class using the following modelling style: 

− No initial value, but only the attribute name part, is used. 

− The attribute name conforms to the rules for attributes names, i.e. is a lowerCamelCase name. 
Exceptions are words that consist of all uppercase letters (acronyms). 

 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

(…) 
 
5) Attributes or association roles of spatial object types or data types that have an enumeration 

type may only take values from the lists specified for the enumeration type.” 

 

5.2.4 Code lists 
 
Code lists are modelled as classes in the application schemas. Their values, however, are managed 
outside of the application schema. 
 

5.2.4.1. Code list types 
 
The IRs distinguish the following types of code lists. 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

1) Code lists shall be of one of the following types, as specified in the Annexes: 
 a) code lists whose allowed values comprise only the values specified in this Regulation; 
 b) code lists whose allowed values comprise the values specified in this Regulation and 

narrower values defined by data providers; 
 c) code lists whose allowed values comprise the values specified in this Regulation and 

additional values at any level defined by data providers; 
 d) code lists, whose allowed values comprise any values defined by data providers. 
 
 For the purposes of points (b), (c) and (d), in addition to the allowed values, data providers may 

use the values specified in the relevant INSPIRE Technical Guidance document available on the 
INSPIRE web site of the Joint Research Centre. 

 
The type of code list is represented in the UML model through the tagged value extensibility, which 
can take the following values: 

− none, representing code lists whose allowed values comprise only the values specified in the 
IRs (type a); 

− narrower, representing code lists whose allowed values comprise the values specified in the IRs 
and narrower values defined by data providers (type b); 

− open, representing code lists whose allowed values comprise the values specified in the IRs 
and additional values at any level defined by data providers (type c); and 

− any, representing code lists, for which the IRs do not specify any allowed values, i.e. whose 
allowed values comprise any values defined by data providers (type d). 

 



Recommendation 2 Additional values defined by data providers should not replace or redefine 
any value already specified in the IRs. 

 
NOTE This data specification may specify recommended values for some of the code lists of type (b), 
(c) and (d) (see section 5.2.4.3). These recommended values are specified in a dedicated Annex. 
 
In addition, code lists can be hierarchical, as explained in Article 6(2) of the IRs. 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
(…) 
 
2) Code lists may be hierarchical. Values of hierarchical code lists may have a more generic parent 

value. Where the valid values of a hierarchical code list are specified in a table in this 
Regulation, the parent values are listed in the last column. 

 
The type of code list and whether it is hierarchical or not is also indicated in the feature catalogues.  
 

5.2.4.2. Obligations on data providers 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

(….) 
 
3) Where, for an attribute whose type is a code list as referred to in points (b), (c) or (d) of 

paragraph 1, a data provider provides a value that is not specified in this Regulation, that value 
and its definition shall be made available in a register. 

 
4) Attributes or association roles of spatial object types or data types whose type is a code list may 

only take values that are allowed according to the specification of the code list. 

 
Article 6(4) obliges data providers to use only values that are allowed according to the specification of 
the code list. The “allowed values according to the specification of the code list” are the values 
explicitly defined in the IRs plus (in the case of code lists of type (b), (c) and (d)) additional values 
defined by data providers. 
 
For attributes whose type is a code list of type (b), (c) or (d) data providers may use additional values 
that are not defined in the IRs. Article 6(3) requires that such additional values and their definition be 
made available in a register. This enables users of the data to look up the meaning of the additional 
values used in a data set, and also facilitates the re-use of additional values by other data providers 
(potentially across Member States). 
 
NOTE Guidelines for setting up registers for additional values and how to register additional values in 
these registers is still an open discussion point between Member States and the Commission.  
 

5.2.4.3. Recommended code list values 
 
For code lists of type (b), (c) and (d), this data specification may propose additional values as a 
recommendation (in a dedicated Annex). These values will be included in the INSPIRE code list 
register. This will facilitate and encourage the usage of the recommended values by data providers 
since the obligation to make additional values defined by data providers available in a register (see 
section 5.2.4.2) is already met.   
 



Recommendation 3 Where these Technical Guidelines recommend values for a code list in 
addition to those specified in the IRs, these values should be used. 

 
NOTE For some code lists of type (d), no values may be specified in these Technical Guidelines. In 
these cases, any additional value defined by data providers may be used. 
 

5.2.4.4. Governance 
 
The following two types of code lists are distinguished in INSPIRE: 

− Code lists that are governed by INSPIRE (INSPIRE-governed code lists). These code lists will 
be managed centrally in the INSPIRE code list register. Change requests to these code lists 
(e.g. to add, deprecate or supersede values) are processed and decided upon using the 
INSPIRE code list register’s maintenance workflows. 

 
INSPIRE-governed code lists will be made available in the INSPIRE code list register at 
http://inspire.ec.europa.eu/codelist/<CodeListName>. They will be available in SKOS/RDF, XML 
and HTML. The maintenance will follow the procedures defined in ISO 19135. This means that 
the only allowed changes to a code list are the addition, deprecation or supersession of values, 
i.e. no value will ever be deleted, but only receive different statuses (valid, deprecated, 
superseded). Identifiers for values of INSPIRE-governed code lists are constructed using the 
pattern http://inspire.ec.europa.eu/codelist/<CodeListName>/<value>. 

 

− Code lists that are governed by an organisation outside of INSPIRE (externally governed code 
lists). These code lists are managed by an organisation outside of INSPIRE, e.g. the World 
Meteorological Organization (WMO) or the World Health Organization (WHO). Change requests 
to these code lists follow the maintenance workflows defined by the maintaining organisations. 
Note that in some cases, no such workflows may be formally defined. 
 
Since the updates of externally governed code lists is outside the control of INSPIRE, the IRs 
and these Technical Guidelines reference a specific version for such code lists. 
 
The tables describing externally governed code lists in this section contain the following 
columns: 

− The Governance column describes the external organisation that is responsible for 
maintaining the code list. 

− The Source column specifies a citation for the authoritative source for the values of the 
code list. For code lists, whose values are mandated in the IRs, this citation should 
include the version of the code list used in INSPIRE. The version can be specified using a 
version number or the publication date. For code list values recommended in these 
Technical Guidelines, the citation may refer to the “latest available version”.  

− In some cases, for INSPIRE only a subset of an externally governed code list is relevant. 
The subset is specified using the Subset column. 

− The Availability column specifies from where (e.g. URL) the values of the externally 
governed code list are available, and in which formats. Formats can include machine-
readable (e.g. SKOS/RDF, XML) or human-readable (e.g. HTML, PDF) ones. 

 
Code list values are encoded using http URIs and labels. Rules for generating these URIs and 
labels are specified in a separate table. 
 

Recommendation 4 The http URIs and labels used for encoding code list values should be 
taken from the INSPIRE code list registry for INSPIRE-governed code lists 
and generated according to the relevant rules specified for externally 
governed code lists. 

 
NOTE Where practicable, the INSPIRE code list register could also provide http URIs and labels for 
externally governed code lists. 
 



5.2.4.5. Vocabulary 
 
For each code list, a tagged value called “vocabulary” is specified to define a URI identifying the 
values of the code list. For INSPIRE-governed code lists and externally governed code lists that do not 
have a persistent identifier, the URI is constructed following the pattern 
http://inspire.ec.europa.eu/codelist/<UpperCamelCaseName>. 
 
If the value is missing or empty, this indicates an empty code list. If no sub-classes are defined for this 
empty code list, this means that any code list may be used that meets the given definition. 
 
An empty code list may also be used as a super-class for a number of specific code lists whose values 
may be used to specify the attribute value. If the sub-classes specified in the model represent all valid 
extensions to the empty code list, the subtyping relationship is qualified with the standard UML 
constraint "{complete,disjoint}". 
 
 

5.2.5 Identifier management 
 

IR Requirement 
Article 9 

Identifier Management 
 
1. The data type Identifier defined in Section 2.1 of Annex I shall be used as a type for the external 

object identifier of a spatial object.  
2. The external object identifier for the unique identification of spatial objects shall not be changed 

during the life-cycle of a spatial object. 

 
NOTE 1 An external object identifier is a unique object identifier which is published by the responsible 
body, which may be used by external applications to reference the spatial object. [DS-D2.5] 
 
NOTE 2 Article 9(1) is implemented in each application schema by including the attribute inspireId of 
type Identifier. 
 
NOTE 3 Article 9(2) is ensured if the namespace and localId attributes of the Identifier remains the 
same for different versions of a spatial object; the version attribute can of course change. 
 

5.2.6 Geometry representation 
 

IR Requirement 
Article 12 

Other Requirements & Rules 
 
1. The value domain of spatial properties defined in this Regulation shall be restricted to the 

Simple Feature spatial schema as defined in Herring, John R. (ed.), OpenGIS® Implementation 
Standard for Geographic information – Simple feature access – Part 1: Common architecture, 
version 1.2.1, Open Geospatial Consortium, 2011, unless specified otherwise for a specific 
spatial data theme or type. 

 
NOTE 1 The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries 
where all curve interpolations are linear and surface interpolations are performed by triangles. 
 
NOTE 2 The topological relations of two spatial objects based on their specific geometry and topology 
properties can in principle be investigated by invoking the operations of the types defined in ISO 
19107 (or the methods specified in EN ISO 19125-1). 
 



5.2.7  Temporality representation 
The application schema(s) use(s) the derived attributes "beginLifespanVersion" and 
"endLifespanVersion" to record the lifespan of a spatial object.  
 
The attributes "beginLifespanVersion" specifies the date and time at which this version of the spatial 
object was inserted or changed in the spatial data set. The attribute "endLifespanVersion" specifies 
the date and time at which this version of the spatial object was superseded or retired in the spatial 
data set. 
 
NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set itself, 
which is different from the temporal characteristics of the real-world phenomenon described by the 
spatial object. This lifespan information, if available, supports mainly two requirements: First, 
knowledge about the spatial data set content at a specific time; second, knowledge about changes to 
a data set in a specific time frame. The lifespan information should be as detailed as in the data set 
(i.e., if the lifespan information in the data set includes seconds, the seconds should be represented in 
data published in INSPIRE) and include time zone information. 
 
NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute 
"beginLifespanVersion". 
 

IR Requirement 
Article 10 

Life-cycle of Spatial Objects 
 
(…) 
 
3. Where the attributes beginLifespanVersion and endLifespanVersion are used, the value of 

endLifespanVersion shall not be before the value of beginLifespanVersion. 

 
NOTE The requirement expressed in the IR Requirement above will be included as constraints in 
the UML data models of all themes. 
 

Recommendation 5 If life-cycle information is not maintained as part of the spatial data set, all 
spatial objects belonging to this data set should provide a void value with a 
reason of "unpopulated". 

 
 



5.3 Application schema Mineral Resources 

5.3.1 Description 

5.3.1.1. Narrative description and UML Overview 

An overview of the MineralResourcesCore application schema is given in Figure 2. This figure shows 
only the spatial object types, data types and their relationships. The properties are not visible at this 
stage but are described in following figures.  

As can be seen the data model has two principal components: one, centred on EarthResource, de-
scribes the natural material of potential economic value (Figure 3 and Figure 4), and the other, centred 
on MiningFeature (Figure 5), describes the working of the EarthResource. 

class MineralResourcesCore_Summary

GeologicFeature

«featureType»

EarthResource

«featureType»

MiningFeature
«featureType»

MiningFeatureOccurrence

«featureType»

Mine
«featureType»

MiningActiv ity

«featureType»

ExplorationActiv ity

«featureType»

MineralOccurrence

«type»

MineralDepositModel

«featureType»

Commodity

«dataType»

CommodityMeasure
«dataType»

OreMeasure

«dataType»

Resource

«dataType»

Reserv e

«dataType»

Endowment

1

+measureDetails

1..*

+commodityOfInterest

1..*

+source

1

+deposit

«voidable» 1

+resourceExtraction

«voidable»

0..*

+relatedActivi ty

1..*

+specification

1

+oreAmount

«voidable»
1..*

+commodityDescription

1..*

+explorationHistory

«voidable»

1..*

+classification

«voidable»

1

+associatedMine

«voidable»

1

 

Figure 2 – UML class diagram: Overview of the MineralResources application schema 

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

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

• The Commodity describes the material of economic interest in the EarthResource 



• CommodityMeasure provides a measure of the amount of the commodity (as opposed to the 
amount of ore) based on a Reserve, Resource or Endowment calculation 

• The OreMeasure is an estimated or calculated amount of ore and grade that exist within an 
EarthResource, in terms of its resource, reserve and endowment 

• The MineralDepositModel describes the essential attributes of a class of mineral deposits used 
to classify the EarthResource 

• An EarthResource has an associated ExplorationActivity to describe the process leading to the 
discovery and assessment of the resource. 

The abstract MiningFeature class represents a conceptual feature that exists coherently in the world. 
This corresponds with a Mine or a Mining Activity, locatable and identifiable features in time and/or 
space. 

The resourceExtraction association from EarthResource to MiningActivity enables the Mining Activity 
which extracts the Earth Resource to be described. 

EarthResource: 

The diagram for EarthResource is split in two figures for better readability (Figure 3 and Figure 4). 

 
 



 class MineralResourcesCore_EarthResource1

«featureType»

Geology::MappedFeature

+ shape:  GM_Object

+ mappingFrame:  MappingFrameValue

«featureType»

Geology::GeologicFeature

+ inspireId:  Identifier

«voidable»

+ name:  CharacterString

MiningFeature

«featureType»

MiningActivity

+ activityDuration:  TM_Period

+ activityType:  MiningActivityTypeValue

+ processingType:  ProcessingActivityTypeValue

«voidable»

+ oreProcessed:  Quantity

«featureType»

EarthResource

«voidable»

+ dimension:  EarthResourceDimension

+ expression:  Category [1..*]

+ form:  Category [1..*]

+ linearOrientation:  CGI_LinearOrientation [1..*]

+ planarOrientation:  CGI_PlanarOrientation [1..*]

+ shape:  Category [1..*]

+ sourceReference:  DocumentCitation [1..*]

«voidable, lifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanversion:  DateTime [0..1]

«featureType»

ExplorationActivity

+ activityDuration:  TM_Period

+ activityType:  ExplorationActivityTypeValue

+ explorationResult:  ExplorationResultValue [1..*]

«dataType»

EarthResourceDimension

«voidable»

+ area:  QuantityRange [1..*]

+ depth:  QuantityRange [1..*]

+ length:  QuantityRange [1..*]

+ width:  QuantityRange [1..*]

«featureType»

MineralOccurrence

+ type:  MineralOccurrenceTypeValue

«voidable»

+ endusePotential:  EndusePotentialValue [1..*]

«codeList»

ExplorationActivityTypeValue

«codeList»

ExplorationResultValue

«codeList»

MineralOccurrenceTypeValue

«codeList»

EndusePotentialValue

«dataType»

OreMeasure

+ classificationMethodUsed:  ClassificationMethodUsedValue

+ date:  TM_GeometricPrimitive

+ ore:  QuantityRange

+ sourceReference:  DocumentCitation [1..*]

«voidable»

+ dimension:  EarthResourceDimension

+ proposedExtractionMethod:  Category

«codeList»

ClassificationMethodUsedValue

«dataType»

Resource

+ category:  ResourceCategoryValue

«voidable»

+ includesReserves:  Boolean [0..1]

«dataType»

Reserve

+ category:  ReserveCategoryValue

«dataType»

Endowment

«voidable»

+ includesReserves:  Boolean

+ includesResources:  Boolean

«codeList»

ResourceCategoryValue
«codeList»

ReserveCategoryValue

+specification

1

+deposit

«voidable»
1

+resourceExtraction

«voidable»
0..*

+explorationHistory

«voidable»

1..*

+oreAmount

«voidable» 1..*

Figure 3 – UML class diagram: MineralResources (EarthResource) – part I 

 
 
 



 class MineralResourcesCore_EarthResource2

GeologicFeature

«featureType»

EarthResource

«voidable»

+ dimension:  EarthResourceDimension

+ expression:  Category [1..*]

+ form:  Category [1..*]

+ linearOrientation:  CGI_LinearOrientation [1..*]

+ planarOrientation:  CGI_PlanarOrientation [1..*]

+ shape:  Category [1..*]

+ sourceReference:  DocumentCitation [1..*]

«voidable, lifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanversion:  DateTime [0..1]

MiningFeature

«featureType»

MiningActivity

+ activityDuration:  TM_Period

+ activityType:  MiningActivityTypeValue

+ processingType:  ProcessingActivityTypeValue

«voidable»

+ oreProcessed:  Quantity

«dataType»

OreMeasure

+ classificationMethodUsed:  ClassificationMethodUsedValue

+ date:  TM_GeometricPrimitive

+ ore:  QuantityRange

+ sourceReference:  DocumentCitation [1..*]

«voidable»

+ dimension:  EarthResourceDimension

+ proposedExtractionMethod:  Category

«type»

MineralDepositModel

+ mineralDepositGroup:  MineralDepositGroupValue [1..*]

«voidable»

+ mineralDepositType:  MineralDepositTypeValue [1..*]

«featureType»

Commodity

+ commodity:  CommodityCodeValue

«voidable»

+ commodityImportance:  ImportanceValue

+ commodityRank:  Integer

«dataType»

CommodityMeasure

«voidable»

+ commodityAmount:  QuantityRange

+ cutOffGrade:  QuantityRange

+ grade:  QuantityRange

«codeList»

CommodityCodeValue

«codeList»

ImportanceValue

«codeList»

ClassificationMethodUsedValue

«codeList»

MineralDepositTypeValue

«codeList»

MineralDepositGroupValue

+commodityOfInterest 1..*

+source

1

1

+measureDetails

1..*

+deposit

«voidable»1

+commodityDescription

1..*

+classification

«voidable»

1

+oreAmount

«voidable» 1..*

+resourceExtraction

«voidable»

0..*

 

Figure 4 – UML class diagram: MineralResources (EarthResource) – part II 

A MineralOccurrence is a type of EarthResource, and the explorationHistory association from 
EarthResource to ExplorationActivity describes which kinds of works were carried out to find, and 
evaluate the MineralOccurrence. 

The MineralResources data model uses the INSPIRE Geology Data Model to describe geological 
components. The EarthResource class inherits the super class GeologicFeature from Geology. 
Geometry is provided by the occurrence association between GeologicFeature and MappedFeature 
shown in the Geology data specification. 

The commodityDescription association from EarthResource to Commodity describes the material of 
economic interest in the Earth Resource.  

The oreAmount association from EarthResource to OreMeasure provides the estimate of the amount 
and dimension of the Earth Resource.  

The OreMeasure can be a Resource, Reserve or Endowment. The category for Resource indicates if 
the resource is measured, indicated, proved, probable, or inferred, and for Reserve identifies the level 
of confidence of the estimate. An indicator (“includes reserves and/or resources”) states what is 
included or not in the estimate. 



The measureDetails association from OreMeasure to CommodityMeasure provides a measure of the 
amount of the commodity (as opposed to the amount of ore) based on a Reserve, Resource or 
Endowment calculation. This measure is obtained by multiplying the ore tonnage by the average grade 
of the commodity within the ore (generally expressed in tons of metal).  

The commodityOfInterest association from CommodityMeasure to Commodity states which commodity 
may be of interest inside a deposit. A deposit may be a very large deposit for one commodity (this 
commodity is the main one) and only a medium-sized deposit for some other commodities. Such a 
ranking necessitates a (statistical) comparison with a large set of deposits throughout the world to 
ensure that it is valid. 

The classification association from EarthResource to MineralDepositModel provides the systematically 
arranged information describing the essential attributes of a class of mineral deposits. This may be 
empirical (descriptive) or theoretical (genetic). 

The resourceExtraction association from EarthResource to MiningActivity enables the Mining Activity 
which extracts the Earth Resource to be described. Figure 3 illustrates the part of the core data 
specification that describes the working of the Earth Resource. 

 
 

 class MineralResourcesCore_Mining

«dataType»

MineName

+ isPreferred:  Boolean

+ mineName:  CharacterString

«codeList»

MineStatusValue

«featureType»

MiningFeatureOccurrence

+ shape:  GM_Object

«featureType»

MiningFeature

+ inspireId:  Identifier

«featureType»

Mine

+ mineName:  MineName [1..*]

+ status:  MineStatusValue

«voidable»

+ sourceReference:  DocumentCitation [0..*]

+ startDate:  TM_Instant

+ endDate:  TM_Instant [0..1]

«voidable, lifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«featureType»

MiningActivity

+ activityDuration:  TM_Period

+ activityType:  MiningActivityTypeValue

+ processingType:  ProcessingActivityTypeValue

«voidable»

+ oreProcessed:  Quantity

GeologicFeature

«featureType»

EarthResource

«voidable»

+ dimension:  EarthResourceDimension

+ expression:  Category [1..*]

+ form:  Category [1..*]

+ linearOrientation:  CGI_LinearOrientation [1..*]

+ planarOrientation:  CGI_PlanarOrientation [1..*]

+ shape:  Category [1..*]

+ sourceReference:  DocumentCitation [1..*]

«voidable, lifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanversion:  DateTime [0..1]

«codeList»

MiningActivityTypeValue
«codeList»

ProcessingActivityTypeValue

+specification

1

+relatedMine

«voidable» 1..*

+relatedActivity

1..*

+associatedMine

«voidable»

1

+deposit

«voidable»
1

+resourceExtraction

«voidable»

0..*

 

Figure 5 – UML class diagram: MineralResources (Mining) 

The abstract MiningFeature class represents a conceptual feature that exists coherently in the world. 
This corresponds with a Mine or a Mining Activity, locatable and identifiable features in time and/or 



space.  

• 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 feature 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 MiningFeatureOccurrence carries the geometry of a MiningFeature. 

The relatedActivity association from Mine to MiningActivity describes one or more periods of activity of 
the Mine. The reverse association, associatedMine, describes the Mine associated with a particular 
period of activity. 

The deposit association from MiningActivity to EarthResource allows the detailed description of the 
deposit worked during the Mining Activity. 

 
 
 

5.3.1.2. Consistency between spatial data sets 

The observation location is specified by its coordinates. 

 
 
 



5.3.2 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema MineralResources 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

ClassificationMethodUsedValue MineralResources «codeList» 

Commodity MineralResources «featureType» 

CommodityCodeValue MineralResources «codeList» 

CommodityMeasure MineralResources «dataType» 

EarthResource MineralResources «featureType» 

EarthResourceDimension MineralResources «dataType» 

Endowment MineralResources «dataType» 

EndusePotentialValue MineralResources «codeList» 

ExplorationActivity MineralResources «featureType» 

ExplorationActivityTypeValue MineralResources «codeList» 
ExplorationResultValue MineralResources «codeList» 

ImportanceValue MineralResources «codeList» 

Mine MineralResources «featureType» 

MineName MineralResources «dataType» 

MineStatusValue MineralResources «codeList» 

MineralDepositGroupValue MineralResources «codeList» 

MineralDepositTypeValue MineralResources «codeList» 

MineralOccurrence MineralResources «featureType» 

MineralOccurrenceTypeValue MineralResources «codeList» 

MiningActivity MineralResources «featureType» 

MiningActivityTypeValue MineralResources «codeList» 

MiningFeature MineralResources «featureType» 
MiningFeatureOccurrence MineralResources «featureType» 

OreMeasure MineralResources «dataType» 

ProcessingActivityTypeValue MineralResources «codeList» 

Reserve MineralResources «dataType» 

ReserveCategoryValue MineralResources «codeList» 

Resource MineralResources «dataType» 

ResourceCategoryValue MineralResources «codeList» 

5.3.2.1. Spatial object types 

5.3.2.1.1. Commodity 

Commodity 

  Definition: The material of economic interest in the EarthResource 
  Stereotypes: «featureType» 

 

Attribute: commodityImportance 

  Value type: ImportanceValue 
  Definition: The importance of the deposit for the commodity. 
  Description: Several commodities may be of interest inside a deposit. A deposit may be a 

very large deposit for one commodity (this commodity is the main one) and only 
a medium-sized deposit for some other commodities. Such a ranking is based on 



Commodity 

a statistical study of a large set of deposits throughout the world to ensure that it 
is valid. It is made using histograms allowing for each commodity to define class 
boundaries and what is a super large, a large, a medium-sized etc deposit for 
this commodity. This classification is based on the potential or endowment: 
reserves + resources. 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: commodity 

  Value type: CommodityCodeValue 
  Definition: The earth resource commodity. 
  Description: EXAMPLE: Cu, Au, Dimension Stone etc. 
  Multiplicity: 1 

 

Attribute: commodityRank 

  Value type: Integer 
  Definition: The rank of the commodity. 
  Description: Commodity rank is based on endowment, i.e. (cumulated) past production + 

reserves (not including past production) + resources, or if the deposit has never 
been exploited, reserves + resources. A statistical comparison with a large set of 
deposits throughout the world enables the determination of the deposit as class 
A (very large), B (large), or C (medium-sized) for a particular commodity, and 
also which commodity is the main one, the 2nd one, etc. The rank of a 
commodity is thus not based on political or economic considerations. 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Association role: source 

  Value type: EarthResource 
  Definition: The deposit/resource from which the commodity comes. 
  Multiplicity: 1 

 

5.3.2.1.2. EarthResource 

EarthResource (abstract) 

  Subtype of: GeologicFeature 
  Definition: The kinds of observable or inferred phenomena required to classify economic 

and non-economic earth resources. 
  Stereotypes: «featureType» 

 

Attribute: dimension 

  Value type: EarthResourceDimension 
  Definition: The size/volume of the earth resource. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: expression 

  Value type: Category 
  Definition: An indicator of whether an EarthResource appears on the surface or has been 

detected under cover rocks. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: form 

  Value type: Category 
  Definition: The orebody's typical physical and structural relationship to wallrocks and 



EarthResource (abstract) 

associated rocks. 
  Description: EXAMPLE: stratiform, stratabound, cross-cutting, vein, intrusive contact etc. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: linearOrientation 

  Value type: CGI_LinearOrientation 
  Definition: The linear orientation of the Earth Resource. 
  Description: EXAMPLE: Plunge etc. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: planarOrientation 

  Value type: CGI_PlanarOrientation 
  Definition: The planar orientation of the Earth Resource. 
  Description: EXAMPLE: Dip/Dip Direction etc. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: shape 

  Value type: Category 
  Definition: The typical geometrical shape of the Earth Resource. 
  Description: EXAMPLE: lenticular, pipelike, irregular etc. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: sourceReference 

  Value type: DocumentCitation 
  Definition: The source or reference for the Earth Resource. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: beginLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the spatial object was inserted or changed 

in the spatial data set. 
  Multiplicity: 1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Attribute: endLifespanversion 

  Value type: DateTime 
  Definition: Date and time at which this version of the spatial object was superseded or 

retired in the spatial data set. 
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Association role: oreAmount 

  Value type: OreMeasure 
  Definition: The estimated or calculated amount of ore with the identification of the 

commodities contained and their grade. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Association role: commodityDescription 



EarthResource (abstract) 

  Value type: Commodity 
  Definition: The commodities present in the resource ranked by importance order. 
  Description: Determining the rank of a commodity is not as simple as it may look: not only the 

tonnage (expressed in tons of metal) has to be taken into account, but also the 
scarcity and thus the price of the commodity. A deposit containing 500,000 t Cu 
and only 50 t Au will be classified as an Au-(Cu) deposit. 

  Multiplicity: 1..* 
 

Association role: explorationHistory 

  Value type: ExplorationActivity 
  Definition: Chronological list of surveys undertaken to better define the potential of a 

mineral occurrence. 
  Description: Recaps the work which has been done from regional reconnaissance, surface 

detailed prospecting, subsurface prospecting, assessment of the resource, to 
evaluation of the ore deposit. Depending on the work done on occurrences and 
prospects, allows an estimate of the 'still to be discovered' potential of an area. A 
detailed assessment with no result would lead to a pessimistic opinion. 

  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Association role: classification 

  Value type: MineralDepositModel 
  Definition: Classification of the EarthResource. 
  Description: Systematically arranged information describing the essential attributes of a class 

of mineral deposits. May be empirical (descriptive) or theoretical (genetic). 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Association role: resourceExtraction 

  Value type: MiningActivity 
  Definition: One or more periods of mining activity of the earth resource. 
  Description: Indicates if this resource is the subject of exploitation, and if so of which type. 

Depending on several factors (type of mineralization, size, grade, shape, depth, 
etc.) one or several (combined) methods may be used, including off site 
methods, surface mining (among which methods related to the exploitation of 
alluvial/elluvial deposits), underground mining. Knowledge about these methods 
is important as it may be strongly related to the quantity and type of wastes and 
environmental impacts generated by the extraction. 

  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

5.3.2.1.3. ExplorationActivity 

ExplorationActivity 

  Definition: A period of exploration activity. 
  Stereotypes: «featureType» 

 

Attribute: activityDuration 

  Value type: TM_Period 
  Definition: Period, or extent in time, of the exploration activity. 
  Description: The beginning of the activity links the TM_Period to the TM_Instant at which it 

starts. The ending links the TM_Period to the TM_Instant at which it ends. For a 
variety of reasons, the position of the TM_Instant designated by 'begin' or 'end' 
may be inderterminate. 

  Multiplicity: 1 
 



ExplorationActivity 

Attribute: activityType 

  Value type: ExplorationActivityTypeValue 
  Definition: The type of exploration activity. 
  Description: EXAMPLE: geological mapping, drilling, geophysical surveys, geochemical 

mapping, etc. 
  Multiplicity: 1 

 

Attribute: explorationResult 

  Value type: ExplorationResultValue 
  Definition: The result of the exploration activity. 
  Multiplicity: 1..* 

 

5.3.2.1.4. Mine 

Mine 

  Subtype of: MiningFeature 
  Definition: An excavation carried out for the extraction of mineral deposits. 
  Description: ‘True’ mines are underground workings and open-pit workings (also called open-

sky mines) generally for the extraction of metallic commodities. The Mine feature 
also includes open workings generally for the extraction of industrial minerals, 
commonly referred to as quarries. 

  Stereotypes: «featureType» 
 

Attribute: mineName 

  Value type: MineName 
  Definition: Data type indicating the Mine Name and whether it is the preferred name. 
  Multiplicity: 1..* 

 

Attribute: status 

  Value type: MineStatusValue 
  Definition: Operational status value of the mine. 
  Description: EXAMPLE: Care & Maintenance; Pending Approval; Operating continually. 
  Multiplicity: 1 

 

Attribute: sourceReference 

  Value type: DocumentCitation 
  Definition: The source reference for the mine. 
  Description: Allows citing mine plans etc. 
  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Attribute: startDate 

  Value type: TM_Instant 
  Definition: Date on which the mine commenced operation. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: endDate 

  Value type: TM_Instant 
  Definition: Date on which the mine ceased operation. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: beginLifespanVersion 

  Value type: DateTime 



Mine 

  Definition: Date and time at which this version of the spatial object was inserted or changed 
in the spatial data set. 

  Multiplicity: 1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Attribute: endLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the spatial object was superseded or 

retired in the spatial data set. 
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Association role: relatedMine 

  Value type: Mine 
  Definition: A related mine. 
  Description: A mine currently exploited may result from the resumption and the extension of a 

– or several – former or older (abandoned) mine(s). Mines need not aggregate to 
form other mines, they may just be associated in some way or another (eg the 
Kalgoorlie SuperPit is associated with its preceding mines). 

  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Association role: relatedActivity 

  Value type: MiningActivity 
  Definition: The MiningActivity associated with the Mine. 
  Multiplicity: 1..* 

 

5.3.2.1.5. MineralOccurrence 

MineralOccurrence 

  Subtype of: EarthResource 
  Definition: <font color="#400040">A mineral accumulation in the lithosphere.  
  Stereotypes: «featureType» 

 

Attribute: type 

  Value type: MineralOccurrenceTypeValue 
  Definition: The type of mineral occurrence. 
  Description: EXAMPLE: prospect, occurrence, mineral deposit, ore deposit. 
  Multiplicity: 1 

 

Attribute: endusePotential 

  Value type: EndusePotentialValue 
  Definition: The end-use potential of the mineral. 
  Description: EXAMPLE: for energy, fertilizer, building raw material. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

5.3.2.1.6. MiningActivity 

MiningActivity 

  Subtype of: MiningFeature 
  Definition: The process of extracting metallic, non-metallic mineral, or industrial rock 

deposits from the Earth. 
  Description: The term may also include preliminary treatment eg. cleaning or sizing. 
  Stereotypes: «featureType» 

 



MiningActivity 

Attribute: activityDuration 

  Value type: TM_Period 
  Definition: Period, or extent in time, of the mining activity. 
  Description: The beginning of the activity links the TM_Period to the TM_Instant at which it 

starts. The ending links the TM_Period to the TM_Instant at which it ends. For a 
variety of reasons, the position of the TM_Instant designated by 'begin' or 'end' 
may be inderterminate. 

  Multiplicity: 1 
 

Attribute: activityType 

  Value type: MiningActivityTypeValue 
  Definition: The type of mining activity. 
  Description: EXAMPLE: Open Pit, Underground Mine, multiple, unspecified) or processing 

activity (eg Ore Processing) or production. 
Using activity to distinguish between the extraction, processing and production 
activities allows distinguishing between ore mined/grade/recovery, ore 
treated/grade/recovery and produced payable/plant recovery. 

  Multiplicity: 1 
 

Attribute: oreProcessed 

  Value type: Quantity 
  Definition: The amount of ore processed by the activity. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: processingType 

  Value type: ProcessingActivityTypeValue 
  Definition: The type of processing carried out during the mining activity. 
  Multiplicity: 1 

 

Association role: associatedMine 

  Value type: Mine 
  Definition: The mine where the mining activity takes, or took, place. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Association role: deposit 

  Value type: EarthResource 
  Definition: The deposit to which the mining activity is associated. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

5.3.2.1.7. MiningFeature 

MiningFeature (abstract) 

  Definition: Spatial object type grouping the common properties of mines and mining 
activities. 

  Stereotypes: «featureType» 
 

Attribute: inspireId 

  Value type: Identifier 
  Definition: External object identifier of the spatial object. 
  Multiplicity: 1 

 



5.3.2.1.8. MiningFeatureOccurrence 

MiningFeatureOccurrence 

  Definition: A spatial representation of a MiningFeature. 
  Description: A MiningFeatureOccurrence provides a link between a notional feature 

(description package) and one spatial representation of it, or part of it. The 
MiningFeatureOccurrence carries a geometry and the association with a Mining 
Feature provides specification of all the other descriptors. 

  Stereotypes: «featureType» 
 

Attribute: shape 

  Value type: GM_Object 
  Definition: The geometry of the MiningFeature. 
  Multiplicity: 1 

 

Association role: specification 

  Value type: MiningFeature 
  Definition: Indicates the MiningFeature that the MiningFeatureOccurrence specifies. 
  Multiplicity: 1 

 

5.3.2.2. Data types 

5.3.2.2.1. CommodityMeasure 

CommodityMeasure 

  Definition: A measure of the amount of the commodity based on a Reserve, Resource or 
Endowment calculation. 

  Description: Where OreMeasure is Resource or Reserve CommodityMeasure is mandatory 
  Stereotypes: «dataType» 

 

Attribute: commodityAmount 

  Value type: QuantityRange 
  Definition: The amount of the commodity. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: cutOffGrade 

  Value type: QuantityRange 
  Definition: The cut off grade used for calculating the commodity measure. 
  Description: The lowest concentration of a mineralized material that qualifies as ore in a given 

deposit (adapted from Neuendorf, 2005). 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: grade 

  Value type: QuantityRange 
  Definition: The grade of the commodity. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Association role: commodityOfInterest 

  Value type: Commodity 
  Definition: The commodity to which the CommodityMeasure refers. 
  Multiplicity: 1..* 

 

5.3.2.2.2. EarthResourceDimension 

EarthResourceDimension 

  Definition: The size and volume of the earth resource. 



EarthResourceDimension 

  Stereotypes: «dataType» 
 

Attribute: area 

  Value type: QuantityRange 
  Definition: The area of the Earth Resource. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: depth 

  Value type: QuantityRange 
  Definition: The depth of the Earth Resource. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: length 

  Value type: QuantityRange 
  Definition: The length of the Earth Resource. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: width 

  Value type: QuantityRange 
  Definition: The width of the Earth Resource. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

5.3.2.2.3. Endowment 

Endowment 

  Subtype of: OreMeasure 
  Definition: The quantity of a mineral (or a group of minerals for industrial rocks) in 

accumulations (deposits) meeting specified physical characteristics such as 
quality, size and depth. 

  Description: Usually includes Resources, as unlike the latter, it does not have to have 
prospects for "eventual economic extraction". It often includes the total amount of 
a commodity originally introduced to a particular location during the deposit 
forming processes - and thus can include resources, reserves, past production 
and mining and metallurgical losses. 

  Stereotypes: «dataType» 
 

Attribute: includesReserves 

  Value type: Boolean 
  Definition: A flag indicating if the estimate includes the reserves value. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: includesResources 

  Value type: Boolean 
  Definition: A flag indicating if the estimate includes the resources value. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

5.3.2.2.4. MineName 

MineName 

  Definition: A data type indicating the Mine Name and whether it is the preferred name. 



MineName 

  Stereotypes: «dataType» 
 

Attribute: isPreferred 

  Value type: Boolean 
  Definition: A boolean operator indicating if the value in mineName is the preferred name of 

the mine. 
  Multiplicity: 1 

 

Attribute: mineName 

  Value type: CharacterString 
  Definition: The name of the mine. 
  Multiplicity: 1 

 

5.3.2.2.5. MineralDepositModel 

MineralDepositModel 

  Definition: Systematically arranged information describing the essential attributes of a class 
of mineral deposits. It may be empirical (descriptive) or theoretical (genetic). 

  Stereotypes: «type» 
 

Attribute: mineralDepositGroup 

  Value type: MineralDepositGroupValue 
  Definition: A grouping of mineral deposits defined by generic characteristics 
  Description: EXAMPLE: host rock, host structure, commodity, association with similar mineral 

processes e.g. porphyry. Regional, national and more universal lists e.g. Cox 
and Singer 1986. 

  Multiplicity: 1..* 
 

Attribute: mineralDepositType 

  Value type: MineralDepositTypeValue 
  Definition: Style of mineral occurrence or deposit. 
  Description: Generally a local or regional term. Should be referenced for definitions and 

descriptions. Single deposit terms may form member of a Mineral Deposit Group 
in local and regional schemas. 

  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

5.3.2.2.6. OreMeasure 

OreMeasure (abstract) 

  Definition: The estimate of the Reserve, Resource or Endowment ore amount. 
  Stereotypes: «dataType» 

 

Attribute: classificationMethodUsed 

  Value type: ClassificationMethodUsedValue 
  Definition: Means of calculating the measurement. 
  Description: EXAMPLE: JORC, PERC, Unspecified, UNESCO/World Bank and the Canadian 

CIM. 
  Multiplicity: 1 

 

Attribute: date 

  Value type: TM_GeometricPrimitive 
  Definition: Date of calculated or estimated value. 
  Description: This may be a single date or a range. 
  Multiplicity: 1 

 

Attribute: dimension 



OreMeasure (abstract) 

  Value type: EarthResourceDimension 
  Definition: Size of the body used in the calculation. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: ore 

  Value type: QuantityRange 
  Definition: Amount of ore. 
  Multiplicity: 1 

 

Attribute: proposedExtractionMethod 

  Value type: Category 
  Definition: The method proposed to extract the commodity. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: sourceReference 

  Value type: DocumentCitation 
  Definition: The reference for the OreMeasure values. 
  Multiplicity: 1..* 

 

Association role: measureDetails 

  Value type: CommodityMeasure 
  Definition: A measure of the amount of each commodity, based on a reserve, resource or 

endowment calculation. 
  Description: This measure is obtained by multiplying the ore tonnage by the average grade of 

the commodity within the ore (generally expressed in tons of metal). 
  Multiplicity: 1..* 

 

5.3.2.2.7. Reserve 

Reserve 

  Subtype of: OreMeasure 
  Definition: The economically mineable part of a Measured and/or Indicated Mineral 

Resource. 
  Description: It includes diluting materials and allowances for losses, which may occur when 

the material is mined. ‘Marketable Coal Reserves’ maybe reported in conjunction 
with, but not instead of, reports of Ore (Coal) Reserves. ‘Saleable product’ (e.g. 
for industrial minerals) can be reported in conjunction with ore reserve. 
Synonyms: Ore Reserve; Coal Reserve (s); Diamond (or gemstone) Ore 
Reserve; Mineral Reserves (not preferred, should be stated that used to mean 
the same as JORC’s Ore Reserve); Mineable production estimates 

  Stereotypes: «dataType» 
 

Attribute: category 

  Value type: ReserveCategoryValue 
  Definition: The level of confidence of the estimate (proved, probable). 
  Multiplicity: 1 

 

5.3.2.2.8. Resource 

Resource 

  Subtype of: OreMeasure 
  Definition: An accumulation of material of intrinsic economic interest in or on the Earth’s 

crust in such form, quality and quantity that there are reasonable prospects for 
economic extraction. 

  Description: Synonyms: Mineral Resource; Coal Resource (s); Diamond (Gemstone) 



Resource 

Resource; Potentially Mineable Mineralisation. 
  Stereotypes: «dataType» 

 

Attribute: category 

  Value type: ResourceCategoryValue 
  Definition: Indication of whether the resource is measured, indicated, or inferred. 
  Multiplicity: 1 

 

Attribute: includesReserves 

  Value type: Boolean 
  Definition: A flag indicating whether the estimate of resources includes reserve values. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

5.3.2.3. Code lists 

5.3.2.3.1. ClassificationMethodUsedValue 

ClassificationMethodUsedValue 

  Definition: Codes indicating the means used to calculate the ore measurement. 
  Description: EXAMPLE: JORC, PERC, Unspecified, UNESCO/World Bank and the Canadian 

CIM. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ClassificationMethodUsedValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.2. CommodityCodeValue 

CommodityCodeValue 

  Definition: Values indicating the type of commodity. 
  Description: EXAMPLE: Cu, Au, Dimension Stone etc. 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/CommodityCodeValue 
  Values: The allowed values for this code list comprise any values defined by data 

providers. Annex C includes recommended values that may be used by data 
providers.  

 

5.3.2.3.3. EndusePotentialValue 

EndusePotentialValue 

  Definition: Values indicating the end-use potential of the mineral. 
  Description: EXAMPLE: for energy, fertilizer, building raw material etc. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/EndusePotentialValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.4. ExplorationActivityTypeValue 

ExplorationActivityTypeValue 

  Definition: Types of exploration activity carried out. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ExplorationActivityTypeValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.5. ExplorationResultValue 

ExplorationResultValue 



ExplorationResultValue 

  Definition: Values indicating the result of the exploration activity. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ExplorationResultValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.6. ImportanceValue 

ImportanceValue 

  Definition: Values indicating the importance of the commodity for the Earth Resource. 
  Description: Such a ranking is based on a statistical study of a large set of deposits 

throughout the world to ensure that it is valid. It is made using histograms 
allowing for each commodity to define class boundaries and what is a very large, 
a large, a medium-sized etc deposit for this commodity.. This classification is 
based on the potential or endowment: reserves + resources. 

  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/ImportanceValue 
  Values: The allowed values for this code list comprise any values defined by data 

providers. Annex C includes recommended values that may be used by data 
providers.  

 

5.3.2.3.7. MineralDepositGroupValue 

MineralDepositGroupValue 

  Definition: Values indicating the grouping of mineral deposits on the basis of their generic 
characteristics. 

  Description: EXAMPLE: host rock, host structure, commodity, association with similar mineral 
processes e.g. porphyry. 

  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/MineralDepositGroupValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.8. MineralDepositTypeValue 

MineralDepositTypeValue 

  Definition: Values indicating the style of mineral occurrence or deposit. 
  Description: Generally a local or regional term. Should be referenced for definitions and 

descriptions. Single deposit terms may form member of a Mineral Deposit Group 
in local and regional schemas. 

  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/MineralDepositTypeValue 
  Values: The allowed values for this code list comprise any values defined by data 

providers. More information about the use of MineralDepositTypeValue will be 
available at: http://www.earthresourceml.org  

 

5.3.2.3.9. MineralOccurrenceTypeValue 

MineralOccurrenceTypeValue 

  Definition: The type of mineral occurrence. 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/MineralOccurrenceTypeValue 
  Values: The allowed values for this code list comprise any values defined by data 

providers. Annex C includes recommended values that may be used by data 
providers.  

 

5.3.2.3.10. MineStatusValue 

MineStatusValue 

  Definition: Values indicating the operational status of the mine. 



MineStatusValue 

  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/MineStatusValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.11. MiningActivityTypeValue 

MiningActivityTypeValue 

  Definition: The type of mining activity, processing activity, or production. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/MiningActivityTypeValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.12. ProcessingActivityTypeValue 

ProcessingActivityTypeValue 

  Definition: Values indicating the type of processing carried out during a mining activity. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ProcessingActivityTypeValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers. Annex C includes 
recommended values that may be used by data providers.  

 

5.3.2.3.13. ReserveCategoryValue 

ReserveCategoryValue 

  Definition: The level of confidence of the estimate of the reserve. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ReserveCategoryValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.3.14. ResourceCategoryValue 

ResourceCategoryValue 

  Definition: Indication whether the resource is measured, indicated, or inferred. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ResourceCategoryValue 
  Values: The allowed values for this code list comprise the values specified in Annex C 

and additional values at any level defined by data providers.  
 

5.3.2.4. Imported types (informative) 

This section lists definitions for feature types, data types and enumerations and code lists that are defined in 
other application schemas. The section is purely informative and should help the reader understand the feature 
catalogue presented in the previous sections. For the normative documentation of these types, see the given 
references. 

5.3.2.4.1. Boolean 

Boolean 

  Package: Truth 
  Reference: Geographic information -- Conceptual schema language [ISO/TS 19103:2005] 

 

5.3.2.4.2. CGI_LinearOrientation 

CGI_LinearOrientation 

  Package: CGI_Value 
  Reference: CGI Interoperability Working Group, Geoscience Markup Language (GeoSciML), 

version 3.0.0, Commission for the Management and Application of Geoscience 
Information (CGI) of the International Union of Geological Sciences, 2011 



CGI_LinearOrientation 

[GeoSciML2] 
 

5.3.2.4.3. CGI_PlanarOrientation 

CGI_PlanarOrientation 

  Package: CGI_Value 
  Reference: CGI Interoperability Working Group, Geoscience Markup Language (GeoSciML), 

version 3.0.0, Commission for the Management and Application of Geoscience 
Information (CGI) of the International Union of Geological Sciences, 2011 
[GeoSciML2] 

 

5.3.2.4.4. Category 

Category 

  Package: valueObjects 
  Reference: Geographic information -- Geography Markup Language (GML) [ISO 

19136:2007] 
 

5.3.2.4.5. CharacterString 

CharacterString 

  Package: Text 
  Reference: Geographic information -- Conceptual schema language [ISO/TS 19103:2005] 

 

5.3.2.4.6. DateTime 

DateTime 

  Package: Date and Time 
  Reference: Geographic information -- Conceptual schema language [ISO/TS 19103:2005] 

 

5.3.2.4.7. DocumentCitation 

DocumentCitation 

  Package: Base Types 2 
  Reference: INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5] 
  Definition: Citation for the purposes of unambiguously referencing a document. 

 

5.3.2.4.8. GM_Object 

GM_Object (abstract) 

  Package: Geometry root 
  Reference: Geographic information -- Spatial schema [ISO 19107:2003] 

 

5.3.2.4.9. GeologicFeature 

GeologicFeature (abstract) 

  Package: Geology 
  Reference: INSPIRE Data specification on Geology [DS-D2.8.II.4] 
  Definition: A conceptual geological feature that is hypothesized to exist coherently in the 

world. 
  Description: This corresponds with a "legend item" from a traditional geologic map. While the 

bounding coordinates of a Geologic Feature may be described, its shape is not. 
The implemented Geologic Feature instance acts as the "description package" 

 

5.3.2.4.10. Identifier 

Identifier 

  Package: Base Types 
  Reference: INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5] 
  Definition: External unique object identifier published by the responsible body, which may 

be used by external applications to reference the spatial object. 
  Description: NOTE1 External object identifiers are distinct from thematic object identifiers. 



Identifier 

 
NOTE 2 The voidable version identifier attribute is not part of the unique identifier 
of a spatial object and may be used to distinguish two versions of the same 
spatial object. 
 
NOTE 3 The unique identifier will not change during the life-time of a spatial 
object. 

 

5.3.2.4.11. Integer 

Integer 

  Package: Numerics 
  Reference: Geographic information -- Conceptual schema language [ISO/TS 19103:2005] 

 

5.3.2.4.12. Quantity 

Quantity 

  Package: valueObjects 
  Reference: Geographic information -- Geography Markup Language (GML) [ISO 

19136:2007] 
 

5.3.2.4.13. QuantityRange 

QuantityRange 

  Package: Simple Components 
  Reference: Robin, Alexandre (ed.), OGC®SWE Common Data Model Encoding Standard, 

version 2.0.0, Open Geospatial Consortium, 2011 [OGC 08-094r1] 
 

5.3.2.4.14. TM_GeometricPrimitive 

TM_GeometricPrimitive 

  Package: Temporal Objects 
  Reference: Geographic information -- Temporal schema [ISO 19108:2002/Cor 1:2006] 

 

5.3.2.4.15. TM_Instant 

TM_Instant 

  Package: Temporal Objects 
  Reference: Geographic information -- Temporal schema [ISO 19108:2002/Cor 1:2006] 

 

5.3.2.4.16. TM_Period 

TM_Period 

  Package: Temporal Objects 
  Reference: Geographic information -- Temporal schema [ISO 19108:2002/Cor 1:2006] 

 

 
 
 

5.3.3 Externally governed code lists 
 
The Mineral Resources application schema does not contain externally governed code lists. 
 


