
 1 Version 1.0 
 

GeoSciML 3.2 Encoding Cookbook for 

OneGeology 5 star WFS services 

1. Introduction 

GeoSciML is a standards-based data format that provides a framework for 

application-neutral encoding of geosciences information. This cookbook refers to 

GeoSciML v3.2. GeoSciML has a wide scope allowing the encoding of most 

information depicted on geological maps, as well as information about boreholes and 

laboratory analyses. This cookbook, however, concentrates on just that part of 

GeoSciML necessary for delivering geological age and lithology information through 

OneGeology-Global services. Geological age and lithology are used as the basis for 

querying and portrayal in OneGeology-Global, and so this is essential information 

that must be provided as part of a OneGeology-Global service. Other mandatory 

GeoSciML fields will also be described. A OneGeology-Global service can, of 

course, deliver much more information using other parts of GeoSciML, but this wonôt 

be described in this cookbook. 

GeoSciML is based on Geography Markup Language v3.2 (GML) (ISO 19136:2007) 

for representation of features and geometry. To facilitate semantic interoperability 

vocabularies have been developed by the CGI for many GeoSciML properties and 

these are available from the GeoSciML resources website 

(http://resource.geosciml.org/). The use of these vocabularies is mandatory for 

OneGeology-Global and will be described in the relevant section of the model below. 

The CGI vocabularies are encoded in SKOS RDF and use http URIs as concept 

identifiers. 

The cookbook is designed to assist users map their data to the GeoSciML data 

model. In most cases users with digital geoscience data will have their own 

formalised model of some type, although this will not always be the case. Where a 

formalised user data model exists then the process of mapping data to GeoSciML 

will largely involve mapping features/entities in the user model to their equivalents in 

the GeoSciML logical data model. Where no such user model exists then mapping 

must be carried out direct from the data.  

To carry out the mapping, from either a model or direct from data, requires staff with 

geoscientific knowledge, familiarity with the userôs own data and data model, and an 

understanding of the UML formalisation used in documenting GeoSciML. These staff 

are likely to be geoscientists, possibly those who were involved in developing the 

organisationôs own data model, and it is these people who are seen as the main 

users of this cookbook. 

Materials and documentation on GeoSciML have been produced by the CGI 

Interoperability Working Group (IWG) and are available "as is" for download from 

http://resource.geosciml.org/
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http://www.geosciml.org/. The supporting materials most relevant to this cookbook 

include: 

Á Full documentation of the GeoSciML model. This is generated automatically from 

the GeoSciML UML diagrams and draws on the scope notes in those diagrams. 

This full documentation, however, does not include any best practice guidance 

Á An Enterprise Architect version of the UML for the CGI packages 

Á GeoSciML examples 

Although use of GeoSciML is open to the geoscience community, in order to ensure 

the integrity of the GeoSciML standard across the community the IWG requests that 

the following points be applied to any work involving GeoSciML: 

1. full compliance with existing GeoSciML conformance criteria  

2. the IWG and its GeoSciML products are not misrepresented or misused  

3. the IWG retains full copyright to all IWG and GeoSciML names and products, 

including logos, text, images and technical materials  

4. the GeoSciML name and associated namespaces, as well as the IWG name and 

associated task group names, are reserved strictly for IWG activities and products  

5. the GeoSciML products developed by the IWG may be freely copied and used 

within third-party information systems, with acknowledgements as per (8) below  

6. the GeoSciML products developed by the IWG are not to be modified by third-

parties, except as part of the revision process within the IWG  

7. extensions to GeoSciML by third-parties remain distinct from GeoSciML, exist in 

non-GeoSciML namespaces, and are not to be represented as IWG or GeoSciML 

products  

8. acknowledgement of GeoSciML and the IWG is made in all communications and 

products related to work involving GeoSciML or the IWG, with appropriate citation  

9. the IWG gives no warranty, expressed or implied, as to the quality or accuracy of 

the information supplied, or to the information's suitability for any use. The IWG 

accepts no liability whatever in respect of loss, damage, injury or other occurrence 

however caused  

2. GeoSciML model and OneGeology-Global 

encoding 

There are fifteen packages in GeoSciML, five of which are required for OneGeology-

Global services: GeoSciML-Core; GeologicUnit; GeologicAge; GeologicTimescale; 

http://www.geosciml.org/
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and EarthMaterial. This section will describe those parts of these packages which 

are the minimum requirement for OneGeology-Global necessary to support the 

queries implemented in the OneGeology-Global portal (section 3). In order to show 

the context of the GeoSciML used in OneGeology-Global the complete UML diagram 

for the relevant packages are shown. The objects required by OneGeology-Global 

are enclosed by red rectangles, as are the required attributes of those objects.  

In GeoSciML most attributes have a cardinality of one or more, but are voidable. This 

is because these attributes must have a value, although it may not be available to 

the data provider. For example GeologicUnit has an attribute of unitThickness to 

describe the range in thickness of the unit. All units must have a range of thickness, 

but it may not be known. Where no value is provided for a voidable attribute then a 

nilReason must be provided. One of the nilReasons defined in ISO 19136:2007 

section 8.2.3.1 should be used: 

¶ inapplicable - there is no value 

¶ missing - the correct value is not readily available to the sender of this data. 

Furthermore, a correct value may not exist 

¶ template - the value will be available later 

¶ unknown - the correct value is not known to, and not computable by, the 

sender of this data. However, a correct value probably exists 

¶ withheld - the value is not divulged 

An example of encoding nil values for GeologicUnit attributes is given in Figure 1. 

<gsmlgu:bodyMorphology nilReason="unknown" xsi:nil="true" />  

<gsmlgu:unitComposition nilReason="unknown" xsi:nil="true" />  

 <gsmlgu:exposureColor nilReason="missing" xsi:nil="true" />  

 <gsmlgu:outcropCharacter nilReason="missing" xsi:nil="true" /> 

Figure 1: Example of encoding of nil values 

As GeoSciML is a GML schema all objects must have a value for the mandatory 

gml:id attribute. This provides an identifier for the XML element representing the 

object, and must be unique within the XML document. XML elements representing a 

particular object, for example a specific GeologicUnit, need only be described once 

in the document. Subsequent occurrences can reference the element using the 

gml:id. The gml:id attribute should not be used for the global identifier of the object, it 

is simply an identifier for an XML document element. 

Vocabulary concepts should be encoded by reference. This enables information 

about the concept, such as a full description, to be accessed from the relevant 

vocabulary service. The general pattern is that the href attribute provides the URI of 

the concept and the title attribute provides a human readable label for it. 

  



 4 Version 1.0 
 

2.1 GeoSciML-Core ï Mapped Feature and Geologic Feature 

 

Figure 2: Summary UML for the GeologicFeature package 

The MappedFeature and GeologicFeature objects are at the core of GeoSciML 

(Figure 2). A MappedFeature can be considered an occurrence, such as a polygon 

on a geologic map, of a real world GeologicFeature the full extent of which is 

unknown. It is independent of geometry, so the same GeologicFeature can have 

different MappedFeature instances, representing mapped polygons at different 

scales or a modelled volume for example. Each MappedFeature, however, can be 

specified by only one GeologicFeature. A OneGeology-Global service provides a 

collection of MappedFeatures. The complete encoding of a single MappedFeature, 

including its GeologicUnit specification, is provided in Annex 1. 

2.1.1 Mapped Feature - observation method 

The observationalMethod is the only attribute of MappedFeature required by 

OneGeology-Global and enables the distinct methodologies for observing it to be 

recorded. For example a MappedFeature might be observed through field 
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observation (mapping). The vocabulary describing observationMethod is 

MappedFeatureObservationMethod 

(http://resource.geosciml.org/vocabulary/cgi/201211/MappedFeatureObservationMethod201211.rdf).  

The observationMethod attribute is of type óCategoryô which provides the resolvable 

URI for the vocabulary containing the observationMethod concepts in the codeSpace 

attribute, a definition of observationMethod in the definition property, the URI 

identifier for the observationMethod concept describing the MappedFeature in the 

value attribute, and a human readable version of the concept in the label attribute. 

The definition property can be populated with the URI of the vocabulary as this 

resolves to a page including the definition. 

There is also a óCategory extensionô which uses the same Category type and 

attributes to provide óqualificationô information on the data value being provided. For 

example where an observation method of óCompilationô is provided the qualification 

information might be óalwaysô or ósometimesô. These qualification values are given in 

the ValueQualifier vocabulary 

(http://resource.geosciml.org/vocabulary/cgi/201211/ValueQualifier201211.rdf). 

      <gsml:observationMethod> 

        <swe:Category 

          definition="http://resource.geosciml.org/classifierscheme/cgi/201211/mappedfeatureobservationmethod"> 

          <swe:extension> 

            <swe:Category 

              definition="http://resource.geosciml.org/classifierscheme/cgi/201211/valuequalifier"> 

              <swe:identifier>http://resource.geosciml.org/classifier/cgi/valuequalifier/always</swe:identifier> 

              <swe:label>always</swe:label> 

              <swe:codeSpace 

                xlink:href="http://resource.geosciml.org/classifierscheme/cgi/201211/valuequalifier" 

              /> 

            </swe:Category> 

          </swe:extension> 

          <swe:identifier>http://resource.geosciml.org/classifier/cgi/mappedfeatureobservationmethod/compilation</swe:identifier> 

          <swe:label>Compilation</swe:label> 

          <swe:codeSpace 

            xlink:href="http://resource.geosciml.org/classifierscheme/cgi/201211/mappedfeatureobservationmethod" 

          /> 

        </swe:Category> 

      </gsml:observationMethod> 

Figure 3: Example of the encoding of observation method 

2.1.2 Mapped Feature - sampling frame 

Each MappedFeature has a samplingFrame association to 

SF_SpatialSamplingFeature that indicates the spatial reference frame within which 

the MappedFeatures have been observed, such as a surface of mapping or a 

borehole. This should ideally reference a concept from a controlled source, and the 

CGI is in the process of developing a vocabulary for this. 

<gsml:samplingFrame xlink:href="http://inspire.ec.europa.eu/codelist/MappingFrameValue/topOfBedrock" 

Figure 4: Example of the encoding of sampling frame 

http://resource.geosciml.org/vocabulary/cgi/201211/MappedFeatureObservationMethod201211.rdf
http://resource.geosciml.org/vocabulary/cgi/201211/ValueQualifier201211.rdf
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2.1.3 Mapped Feature - geometry (shape) 

The geometry of each MappedFeature is provided by the shape association to 

GM_Object. The geological map elements delivered in OneGeology-Global should 

be encoded as Polygons with exterior, and where there are included polygons, 

interior, LinearRings. 

 
<gsml:shape> 

     <gml:Polygon srsName="urn:ogc:def:crs:EPSG::4326" gml:id="LOCAL_ID_0"> 

         <gml:exterior> 

             <gml:LinearRing> 

                 <gml:posList srsDimension="2" count="8">55.0760921318516 -3.31719604609088 55.0833753209835 -

3.31853455922777 55.0825574334633 -3.31921378657955 55.0801997429522 -3.31978309699423 55.0768616358466 -

3.3194575613054 55.0741365291192 -3.31966903508197 55.0756843873373 -3.31747948721346 55.0760921318516 -

3.31719604609088</gml:posList>  

              </gml:LinearRing> 

          </gml:exterior> 

      </gml:Polygon> 

  </gsml:shape> 

Figure 5: Example of the encoding of MappedFeature geometry (shape) 

2.1.4 Geologic Feature - purpose 

GeologicFeature is the abstract parent class for GeologicUnit and GeologicEvent, 

which will be described in subsequent sections. It has only one mandatory attribute, 

purpose, describing the intention of the GeologicFeature. This must take one of the 

three values from the DescriptionPurpose codelist (Figure 2): an instance where the 

GeologicFeature description is of an individual occurrence; a defining norm which 

provides the normative description of a type of GeologicFeature (eg a particular 

lithostratigraphic unit); and a typical norm which includes descriptive information in 

addition to that which defines the GeologicFeature and which is commonly derived 

from multiple instance descriptions. Most GeologicFeatures on a published 

geological map will be typical norms. 

2.2 Geologic Unit and Earth Material  
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Figure 6: Summary UML for the GeologicUnit package 

GeologicUnit is a specialisation of GeologicFeature (Figure 6) and is the only type of 

GeologicFeature used to specify MappedFeatures in OneGeology-Global.  

2.2.1 Geologic Unit ï geologic unit type 

The only GeologicUnit attribute that is mandatory for OneGeology-Global is 

geologicUnitType. This indicates the type of the geologic unit, for example a 

lithostratigraphic unit or a lithologic unit. Values must be drawn from the 

GeologicUnitType vocabulary 

(http://resource.geosciml.org/vocabulary/cgi/201211/GeologicUnitType201211.rdf).  

2.2.2 Geologic Unit ï composition 

The composition association from GeologicUnit to CompositionPart provides the 

means for describing the lithology of the GeologicUnit. In OneGeology-Global a 

GeologicUnit must have at least one CompositionPart, but can have several where 

the GeologicUnit is composed of several different lithologies. For each 

CompositionPart values for three attributes must be provided: role, material and 

proportion.  

2.2.3 Composition Part - role 

Role defines the relationship of the compositionPart in the GeologicUnit as a whole, 

e.g. vein, interbedded constituent, layers, dominant constituent. Values should be 

drawn from the GeologicUnitPartRole vocabulary 

(http://resource.geosciml.org/vocabulary/cgi/201211/GeologicUnitPartRole201211.rdf).  

2.2.4 Composition Part - proportion 

http://resource.geosciml.org/vocabulary/cgi/201211/GeologicUnitType201211.rdf
http://resource.geosciml.org/vocabulary/cgi/201211/GeologicUnitPartRole201211.rdf

