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Abstract

The British Columbia Geological Survey (BCGS) is 

implementing the international geoscience standard 

GeoSciML and its extension EarthResourceML, to 

deliver geoscience data products and to develop 

interoperable geospatial web services compliant with 

these standards. As a first step, the bedrock geology 

map of  the province is available in the Web Map 

Service (WMS) interface, using vocabularies adopted 

by the IUGS Commission for the Management and 

Application of  Geoscience Information (CGI). We 

also have mineral occurrences from our MINFILE 

database available as WMS, compliant to 

EarthResourceML Lite, with details converted to the 

CGI vocabularies. Our next step is to make these data 

available on OneGeology, the portal for worldwide 

geoscience data. Our current geology and mineral 

occurrence data are maintained using BCGS 

specifications in data collection, compilation, and data 

production, and will continue to be accessible through 

MapPlace 2, the Survey's geospatial web service. 

However, it will take significant effort and time to have 

our data, specifications, and web services fully 

compliant with the international geoscience standards. 

We take this as an opportunity to update our data 

models and specifications, to produce consistent data 

with standardized classification systems and 

terminology, and to eventually enable interoperation in 

data sharing, data exchange, and data integration.

Different organizations use different classification systems and 

terminology to capture geology and mineral occurrence data, 

which causes difficulties in data sharing, data exchange, and data 

integration. The Open Geospatial Consortium (OGC) has 

published open standards on geospatial data and interfaces to 

enable interoperability and data exchange. Based on the OGC 

Geography Markup Language (GML), the International Union 

of  Geological Sciences (IUGS), through its sub-committee 

Commission for the Management and Application of  Geoscience 

Information (CGI), developed international geoscience standard 

Geoscience Markup Language (GeoSciML) and its extension 

EarthResourceML. The British Columbia Geological Survey has 

begun to implement these standards.

Introduction

Specifications and vocabularies

Significant effort and time are required to make our data fully 
compliant to the GeoSciML and EarthResourceML models and the 
CGI vocabularies For instance, we will have to extract and encode 
geological details at levels compatible to the GeoSciML standard and 
CGI vocabularies. Some of  the BCGS data lack certain requirements 
set out in the international geoscience standards. For example, in 
MINFILE, our mineral occurrence inventory, start and end dates of  
mineral exploration may be lacking. Similarly, the simplified Lite 
versions and CGI vocabularies lack terminology to adequately 
represent all our data. For example, the CGI vocabularies for rock 
types and ages are simple and unable to represent heterogeneous 
rock units or those that formed during a protracted time span. We 
take these challenges as an opportunity to update our data models 
and specifications and to encourage CGI to make the vocabularies 
more universal. 

Limitations

Although WMS is useful, the technical capacity to build sophisticated 
information systems to benefit from WFS and WCS is required. 
There are many challenges in exchanging any data at feature or 
coverage level, including impediments in web-based authentication.
Currently the OneGeology portal is slow and its functions are 
rudimentary. Most geological maps available on OneGeology are at 
scales of  1:1 million or smaller, which are of  limited use to the 
mineral exploration and mining industry. Nonetheless, we remain 
optimistic about future developments, and the British Columbia 
Geological Survey will continue to contribute to the OneGeology 
effort.

Discussion
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GeoSciML compliant web services
GeoSciML is a data model and data transfer standard for exchanging digital 
geological data, from basic map data to complex relational geological features, 
based on GML. The latest version of  GeoSciML (4.1) was accepted by OGC and 
adopted by the IUGS in 2017. The IUGS-CGI provides vocabularies to encode 
geological details with standardized classification systems and terminology. To 
make it easier to implement, a simplified version of  the standard, GeoSciML Lite, 
is available to deliver a small subset of  the full GeoSciML model. GeoSciML Lite 
has simple map schema for geological units, faults, contacts, boreholes, 
geomorphological units, geological specimens, and site observations.

GeoSciML  - The History and Future of an International Geoscience Data Transfer Standard, St Petersburg, June 2013
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Data delivery on MapPlace 2 web services
The BCGS provides bedrock geology and mineral occurrence data under the Open Government License - 
British Columbia. These data are freely available to the public as downloads via MapPlace 2, the Survey's 
geospatial web service, with advanced spatial and non-spatial tools to search, summarize, report, and download 
results as KML. In the case of  bedrock geology, the legend for selected features is automatically generated as a 
web page.
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GeoSciML basic UML diagram

EarthResourceML

Why GeoSciML and EarthResourceML?
To share and exchange consistent geological and mineral resource data

Different classification systems and terminology are used to capture geological and mineral resource data within the same organization and, 
more so, between organizations. Standardization based on GeoSciML and EarthResourceML allows consistent data models and vocabularies, 
which is needed for data sharing, exchange, integration, and interoperation. This is particularly important for the British Columbia Geological 
Survey, who integrates data from other groups, such as the Geological Survey of  Canada and universities, and for the mineral industry, who 
then use BCGS data for their projects.

To enable interoperable geospatial web services

Adopting GeoSciML and EarthResourceML allows the BCGS to develop geospatial web services based on the OGC Web Map Service (WMS) 
and Web Feature Service (WFS) interfaces. Through a network link (URL), users can access BCGS geological maps and mineral occurrences via 
WMS using GIS software or web browsers, without concerns about data downloading, data versioning (always up-to-date), data formats, 
coordinate systems, or operating systems. Data available at the feature or coverage levels (e.g., WFS and WCS) would enable data mining by 
computer systems, independent of  human operators.
 

Implementation at the BCGS
For public testing, we have mapped our data models to the GeoSciML and 
EarthResourceML Lite versions, and matched our bedrock geology and mineral 
occurrence classifications and terminology to the CGI vocabularies as WMS. Currently, 
only generalized provincial geology is available on OneGeology; our next step is to have 
these WMS layers available.

British Columbia mineral occurrence details: 
 
                  identifier: 092ISW012 
                        name: HIGHLAND VALLEY COPPER 
       mineralOccurrencetype: deposit 
                   commodity: Copper, Molybdenum, Silver, Gold, Lead, Zinc 
                    mineName: HIGHLAND VALLEY COPPER 
             geologicHistory: Mineralization age unknown, in hostrocks of Late Triassic to Early Jurassic intrusive rocks: quartz monzonitic 
                              intrusive rocks 
            hostGeologicUnit: Late Triassic to Early Jurassic Guichon Creek Batholith - Bethsaida Phase 
         mineralDepositModel: Porphyry Cu +/- Mo +/- Au 
      mineralOccurrenceShape:   
     explorationActivityType: Drilling, Geochemical 
 explorationActivityDuration: From 1982 to 1985 
           explorationResult: Producer 
           observationMethod: surveyed 
          positionalAccuracy: 25 to 50 metres 
                      source: British Columbia Geological Survey MINFILE and ARIS databases 
   mineralOccurrenceType_uri: http://resource.geosciml.org/classifier/cgi/mineral-occurrence-type/deposit 
 representativeCommodity_uri: http://resource.geosciml.org/classifier/cgi/Copper 
                    mine_uri: http://minfile.gov.bc.ca/Summary.aspx?minfilno=092ISW012 
        hostGeologicUnit_uri: http://apps.empr.gov.bc.ca/pub/mapplace/mp2/report/bedrock_single_summary.asp?upid=8ab1bcc0 
     mineralDepositModel_uri: http://www.empr.gov.bc.ca/Mining/Geoscience/MineralDepositProfiles/ListbyDepositGroup/Pages/LPorphyry.aspx#L04 
       representativeAge_uri: http://resource.geosciml.org/classifier/ics/ischart/UpperTriassic 
  representativeOlderAge_uri: http://resource.geosciml.org/classifier/ics/ischart/UpperTriassic 
representativeYoungerAge_uri: http://resource.geosciml.org/classifier/ics/ischart/LowerJurassic 
           specification_uri: https://catalogue.data.gov.bc.ca/dataset/minfile-mineral-occurrence-database 
                       shape: -121.048333 50.485555 
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Bedrock Geology 

British Columbia Geological Survey, Victoria, BC, Canada 
 

Upper Triassic Nicola Group - Eastern Volcanic Facies 

                  identifier: f790173327f5f44618e9459aa48704e3 
                        name: Upper Triassic Nicola Group - Eastern Volcanic Facies 
                 description: Mafic breccia and tuff with augite and hornblende-phyric clasts; local intercalated argillite 
           genericSymbolizer: uTrNE 
            geologicUnitType: lithostratigraphic_unit 
                        rank: lithodeme 
                   lithology: basalt 
             geologicHistory: Upper Triassic volcanic rocks: basaltic volcanic rocks 
             numericOlderAge: 235 
           numericYoungerAge: 208 
           observationMethod: compilation 
          positionalAccuracy: 25 - 50 m 
                      source: http://www.em.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/OpenFiles/1996/Pages/1996-20.aspx 
        geologicUnitType_uri: http://resource.geosciml.org/classifier/cgi/geologicunittype/lithostratigraphic_unit 
 representativeLithology_uri: http://resource.geosciml.org/classifier/cgi/lithology/basalt 
       representativeAge_uri: http://resource.geosciml.org/classifier/ics/ischart/UpperTriassic 
  representativeOlderAge_uri: http://resource.geosciml.org/classifier/ics/ischart/UpperTriassic 
representativeYoungerAge_uri: http://resource.geosciml.org/classifier/ics/ischart/UpperTriassic 
            eventProcess_uri: http://resource.geosciml.org/classifier/cgi/eventprocess/eruption 
        eventenvironment_uri: http://resource.geosciml.org/classifier/cgi/eventenvironment/subaerial_setting 
           specification_uri: http://apps.empr.gov.bc.ca/mp2/report/bedrock_single_summary.asp?upid=27f5f446 
                metadata_uri: https://catalogue.data.gov.bc.ca/dataset/bedrock-geology 
                       shape: Polygon 

Interoperable WMS, WFS, and WCS: to share and exchange maps through URL 
http://apps.empr.gov.bc.ca/geoserver/cgi/wms?service=WMS&version=1.1.0&
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Details on bedrock geology available from BCGS

Summary
The British Columbia Geological Survey is adopting the 

international geoscience standard GeoSciML and its extension 

EarthResourceML to deliver our bedrock geology and mineral 

resource data. The WMS layers based on the 'Lite' versions of  

these standards are available to the public for testing and will be 

on OneGeology soon. Significant effort and time are required to 

make our data models and vocabularies fully compatible to 

GeoSciML. We will continue to deliver these data products on 

MapPlace 2, the Survey's geospatial web service.Mineral
Titles

EarthResourceML, an extension to GeoSciML, is designed to exchange digital 
mineral resource data, such as mineral occurrences, mines, and mining activities. The 
model can include details such as geological features, commodities, mineral resources 
and reserves, production of  concentrates, refined products, and waste materials. To 
ease implementation, EarthResourceML Lite is simplified from the most recent 
version (2.0.1).
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