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THE MICA Dynamic Decision Graph (DDG)

[bookmark: _Toc469647746]Introduction

If specialists have – at least for some facets or sub-domains - the necessary knowledge on how to efficiently use all the data which is available to perform various studies, most of the stakeholders do not have the essential skills allowing such an efficient use of this data for solving problems they may meet. Actually:

(i) they neither have a clear and global vision of all the methods and tools that can be used, 
(ii) nor know how to implement these methods and tools, their limits of use (requisite characteristics of the initial dataset, scale, accuracy…),
(iii) how to choose the best available technique (BAT) to obtain the expected result(s) and/or, if necessary, 
(iv) how to combine or link together several of these techniques.

The objective of the MICA project is to fill this gap in the chain of use of data and to allow the end user to select in a seamless way the best available set of technologies for answering his/her question(s)/problem(s).

To reach this objective WP6 will create a database of methodologies and tools descriptions (these descriptions are called here ‘factSheets’ and ‘flowSheets’, the first ones describing single methods/tools, and the second ones describing how to link several methods (and the data) for answering complex queries) with an ontology-based interface to visualize the database content and the relationships between the different techniques, and to search for the most appropriate method(s) and tool(s) (Figure 1).
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[bookmark: _Ref464212736][bookmark: _Toc469647984]Figure 1- WP6 objective, and the Dynamic Decision Graph

[bookmark: _Toc469647747][bookmark: _GoBack]Development of the ontologies

The development of the Main Ontology and of transversal ‘generic’ (Figure 2) ontologies results from a collaborative and iterative action within the project, involving several of the partners. It must be emphasized here that this development is based on a survey performed by WP2 during the kick-off meeting in Copenhagen (Feb. 2016), and involving essentially Experts from the project. The results of this survey are thus not representative of what a large panel of end users (e.g., politicians, representatives of the Commission, from governmental agencies, NGOs, academia, and the Grand Public) may think or would have asked. This is the reason why the Main Ontology will be updated taking into account ongoing surveys from WP2, 3, 4 and 5, and improved, both in terms of perimeter and depth/granularity. Such modifications are not integrated in this version of the DDG, and will be implemented at the beginning of 2017, after a careful analysis of end-users needs.
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[bookmark: _Ref464212899][bookmark: _Toc469647985]Figure 2- Development of the Main Ontology and of transversal ontologies.

1.1 [bookmark: _Toc469647748]The Main Ontology

The Main Ontology has been first developed using an Excel spreadsheet – see the inserted spreadsheet below. It is now accessible through a VocBench application. The following slides give the main characteristics of this ontology (Figure 3 & Figure 4).


	

	This file is safe. Click on the button ’Activate the modification’ when opening the file.
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[bookmark: _Ref464213017][bookmark: _Toc469647986]Figure 3- The 8 domains of the Main Ontology
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[bookmark: _Ref464213120][bookmark: _Toc469647987]Figure 4 - The Main Ontology and its concepts and sub-concepts.

1.2 [bookmark: _Toc469647749]Transversal generic ontologies

In parallel to the development of the Main Ontology, transversal, more 'generic' ontologies (TrOnto) have been developed: 'Value/Supply Chain', 'EU Directives', 'Spatial/Temporal', and 'Commodities' (Figure 5). These TrOntos are described in detail within the Excel spreadsheet included above. Note that the TrOnto ‘EU Directives’ will in practice not be used and that references to directives will directly point toward the EUR-LEX site (http://eur-lex.europa.eu/homepage.html?locale=en), utilizing the unique EU legislation identifier CELEX.
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[bookmark: _Ref464213213][bookmark: _Toc469647988]Figure 5- Transversal ontologies.

[bookmark: _Toc469647750]FactSheets, docSheets and flowSheets

FactSheets are used to describe in detail a method or a tool, giving all the necessary information to the end user on how to implement this method for resolving a problem. DocSheets can be seen as a complementary source of information, explaining some concepts (which are not methods or tools) such as substitution, criticality… an end user may appreciate to find during his navigation on the Dynamic Decision Graph. FlowSheets can be seen as ‘cooking recipes’ allowing to answer complex queries an end user may have and which necessitates to link in a certain order several factSheets and related data.

FactSheets and flowSheets will indicate which type(s) of data are necessary for running the method(s) and their source(s). WP3 is in charge of the inventory of data/data sources and will provide WP6 with metadata related to these data sources. Each metadata will be internally indexed (i) to the fact/flowSheet using this source and (ii) to the domain(s)/concept(s)/sub-concept(s) to which it may be useful.

In the same way, fact/doc/FlowSheets are carefully indexed (or annotated over) with the domain(s)/concepts(s)/sub-concept(s) to which they can be put in relation with.

This is this collection/grouping of links which allows the selection of relevant concepts – fact/doc/flowSheets and data to suggest to the end user one or several (ranked on pertinence) answers making sense.

1.3 [bookmark: _Toc469647751]FactSheet structure

The structure of a factsheet is described in Figure 6, with a snapshot of the DDG (prototype version 1 – Sept., 2016) showing the indexation over the concepts and sub-concepts of the Main Ontology. For the sake of homogeneity, the same template is used to produce docSheets, non-relevant sections being left empty.
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[bookmark: _Ref464213575][bookmark: _Toc469647989]Figure 6 - FactSheet structure and indexation.

It is noteworthy that factSheets are also modeled with a dedicated ontology (Figure 7), allowing the user (end user or producer) to retrieve detailed information related to the factsheet, e.g., the author, the organization…
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[bookmark: _Ref464214200][bookmark: _Toc469647990]Figure 7 - FactSheet ontology.

1.4 [bookmark: _Toc469647752]FactSheet and docSheet production

Nearly all MICA work packages (i.e., WP3, WP4, WP5 and WP6) are involved in factSheets production. Table 1 summarizes which factSheets were planned to be produced after an interactive process including (i) the analysis of the possible end-user questions (resulting from the WP2 meeting survey in Copenhagen), (ii) the concomitant development/refining of the Main Ontology and (iii) the mapping of the questions over the domains and concepts.

This mapping (see inserted Excel spreadsheet above, last folder) will be redone (process under way) in order to take into account the more detailed surveys realized in the frame of WP2, and both the perimeter and the depth/granularity of the Main Ontology will be reworked in order to  better fit with end-user expectations.



	Methods to identify and assess geological and anthropogenic (urban) stocks

	Title
	Description
	Responsible
	WP

	Geological mapping
	Geological mapping
	BGS
	4

	Remote sensing/regional geophysics
	Remote sensing, regional geophysics
	BGS
	4

	Geochemical analysis
	Geochemical analysis, regional and local scale
	BGS
	4

	Ground investigation
	Ground investigation, including drilling (boreholes), trial pits, trenching, etc.
	BGS
	4

	Resource estimation of primary minerals
	Resource estimation, including:  3D models, deposit modelling, deposit assessment (feasibility studies), etc.
	BGS
	4



	
Methods to assess society’s metabolism and its environmental impacts

	Title
	Description
	Responsible
	WP

	Material Flow Accounting
	Economy-wide Material flow accounting according to the Eurostat method
	CML 
	4

	Material/Substance Flow Analysis
	Material flow analysis and substance flow analysis: accounting, static modelling and dynamic modelling
	CML
	4

	Life Cycle Assessment
	Life cycle assessment, including attributional and consequential LCA, and including Life Cycle Sustainability Analysis
	CML
	4

	Environmentally extended Input Output Analysis
	Environmentally extended Input Output Analysis
	CML
	4

	Risk Assessment
	Risk Assessment, including Environmental Risk Assessment
	CML
	4

	Footprinting
	Footprinting at micro- meso- and macro-level
	CML
	4



	Methods to assess the economic aspects of the use of resources

	Title
	Description
	Responsible
	WP

	Cost Benefit Analysis
	
	UCL-ISR 
	4

	Life cycle costing
	
	UCL-ISR 
	4

	Input output analysis
	
	UCL-ISR 
	4

	Criticality assessment
	Criticality assessment, including Herfindahl-Hirschmann-Index or other measures for producer country concentration, and World Governance Indicators, Failed States Index or other measures for stability
	UCL-ISR 
	4

	Econometrics
	Econometrics, includes causality tests and instrumental variables as well as time series analysis, structural Vector Autoregression models, dynamic and heterogeneous panel models , Bayesian Networks, Structural Equation Modelling
	UCL-ISR
	4

	Computable Equilibrium Modelling
	Computable Equilibrium Modelling; includes General Equilibrium Modelling and Dynamic stochastic general equilibrium (DSGE) modelling
	UCL-ISR
	4



	Methods to forecast or estimate future use of resources

	Title
	Description
	Responsible
	WP

	Bottom up quantitative forecasting
	Using dynamic MFA or system dynamic modelling
	CML
	4

	Top down quantitative forecasting
	Top-down forecasting 
Trend extrapolation
(Multi)variate regression analysis
	CML
	4



	REQUESTED FIRST BY
	FactSheet (F) or Doc/DefSheet (D)
	TITLE
	AUTHOR(S)
	ORGANIZATION

	WP5
	F
	Citizens' panel or Focus Groups
	EF
	MINPOL

	WP5
	F
	Trend Extrapolation
	EF
	MINPOL

	WP5
	F
	Cross Impact Analysis (CIA)
	EF
	MINPOL

	WP5
	F
	Causal Layered Analysis (CLA)
	EF
	MINPOL

	WP5
	F
	The Future Wheel method
	EF
	MINPOL

	WP5
	F
	Cob-web Theorem 
	EF
	MINPOL

	WP5
	F
	System Dynamics Modelling
	EF
	MINPOL

	WP5
	F
	Mind mapping method
	EF
	MINPOL

	WP5
	F
	Back-casting method
	EF
	MINPOL

	WP5
	F
	Morphological analysis method
	EF
	MINPOL

	WP5
	F
	Relevance tree method
	EF
	MINPOL

	WP5
	F
	Scenario development method
	EF
	MINPOL

	WP5
	F
	Serious gaming method
	EF
	MINPOL

	WP5
	F
	SWOT analyses
	EF
	MINPOL

	WP5
	F
	Delphi surveys method
	EF
	MINPOL

	WP5
	F
	Genius forecasting method
	EF
	MINPOL

	WP5
	F
	STEEP(LED) analysis
	EF
	MINPOL

	WP5
	F
	DPSIR framework
	EF
	MINPOL


	
			
	REQUESTED BY
	FactSheet (F) or Doc/DefSheet (D)
	TITLE
	AUTHOR(S)
	ORGANIZATION

	WP6
	D
	Standard classification codes or Minerals reporting standards - CRIRSCO, UNFC…
	GB
	BRGM

	WP6
	D
	Major metals and their companion metals metallogeny (DocSheet) (# types of mineral deposits, # types of associated metals…)
	LB
	BRGM

	WP6
	F
	EIA (Environmental Impact Assessment)
	GH and CH 
	GSD

	WP6
	F
	Multi-agents method
	FA
	BRGM

	WP6
	F
	Data reconciliation method
	JV
	BRGM

	WP6
	F
	Exploration phases (overview: # phases, # methods)
	GS
	GSI

	WP6
	D
	Exploration phases: time, costs & surfaces
	GB
	BRGM

	WP6
	D
	Mineral deposit types and groups (DocSheet)
	DC
	BRGM

	WP6
	F
	Mining wastes characterization (parameters to be considered) 
	GS
	GSI

	WP6
	D
	SLO & CSR  (Social license to operate, corporate social responsability) (DefSheet)
	GS
	GSI

	WP6
	D
	Panorama of the European MR Industry  (DocSheet)
	GS
	GSI

	WP6 
	F
	# types of drilling
	PD
	IGME Spain

	WP6
	F
	# types of mining opérations
	ML
	ISPRA

	WP6
	F
	2D predictive mapping (see Carranza review)
	BT
	BRGM

	WP6
	D
	Strategic, critical, high-tech, rare and minor metals  (DefSheet)
	DC
	BRGM

	WP6
	D
	Permitting/Licensing at EU level  (DocSheet)
	DC
	BRGM

	WP6
	F
	Mine closure process (overview of # phases and actions)
	DC
	BRGM

	WP6
	D
	Substitution: the CRM-InnoNet  vision (DocSheet)
	DC
	BRGM

	WP6
	D
	Deposits of public importance: the MINATURA2020 approach  (DocSheet)
	DC
	BRGM

	WP6
	D
	Criticality (DefSheet)
	DC
	BRGM



[bookmark: _Ref464216117][bookmark: _Toc469647901]Table 1- FactSheets and docSheets to be produced. Situation in Oct., 2016.


1.5 [bookmark: _Toc469647753]Flowsheets

FlowSheet production did not yet start because it is constrained by two other parameters:

· To have most of the relevant factSheets ready or at least perfectly identified and whose production is planned, with a good level of certitude about the realization;

· To have the final list of end user questions/queries, in order to define precisely which flowSheets would be necessary and to set priorities in terms of production as very probably it will not be possible in the frame of MICA to cover all the subjects with the necessary granularity. It has been decided that the project will favor the perimeter (to cover a large number of topics without yawning gaps), instead of the depth.

However, in order to clarify what is a flowSheet, the following example can be given (Table 2): A junior mining company wants to launch an exploration campaign for a commodity X in an unknown region (e.g., Gold in the Apuseni Mountains, Romania). Note here that  factSheets, docSheets and data are required and that the sequence of ‘tasks’ follows a logical order from the general information about the geology (where to prospect?), the cost of the different exploration phases (from large areas/low cost techniques to limited areas/high cost techniques allowing reconnaissance at depth), the selection of the deposits groups and types to be prospected, their characteristics, and then, the extraction of necessary data from different possible sources, and finally predictive mapping allowing to discover new targets or possible extensions of known deposits and guide efficiently the exploration phase [time and cost minimization]).


	FS or DS
DATA
	Name
	Ready or to be prepared
	Author

	FS
	Geological mapping
	Ready
	BGS

	DS (2 or 3)
	. Exploration phases – costs/phase
. Exploration phases – surfaces explored/phase
. Exploration phases – methods implemented/phase
	Ready
	BRGM

	DS
	Mineral deposit groups & types
	Ready
	BRGM

	DS
	Major metals and their companion metals metallogeny. The so-called ‘by-products’
	Ready
	BRGM

	DATA
	Minerals4EU EU-MKDP
Selection on ‘Country’,  ‘Deposit Group/Type’, ‘Commodity’
	Ready
	Minerals4EU
http://minerals4eu.brgm-rec.fr/

	DATA
(alternatively or complementary)
	ProMine
Selection on ‘Country’,  ‘Deposit Group/Type’, ‘Commodity’
	Ready
	ProMine
http://ptrarc.gtk.fi/promine/default.aspx

	FS
	2D predictive mapping
	Ready
	BRGM



[bookmark: _Ref464218048][bookmark: _Toc469647902]Table 2- FlowSheets example, related to exploration.

[bookmark: _Toc469647754]Architecture and implementation

1.6 [bookmark: _Toc469647755]Architecture

MICA architecture (Figure 8) is composed of different modules. Those already developed are the followings:

· Two editors are devoted to experts, one for Ontology edition and updates and one for factSheets/docSheets annotation. These two modules are directly linked to the MicaModel and the MicaOntology. 

· MicaOntology editor is based on VocBench Editor , a web application which was adapted for the project. An additional module is necessary to import MicaOntology from the editor to the Mica architecture  (conversion from SKOS-XL to SKOS).

· Mica FactSheet and DocSheet annotator : this module was specially developed for the project to annotate the factSheet and docSheet with the ontology through a web interface. This module generates an RDF representation based on MicaModel ontology  for the fact and doc sheets, and stores it in the TripleStore in conjunction with the .pdf and .docx files .

· Mica Triple Store : this module is based on Apache Fuseki (a free open source, fully functional TripleStore providing a SPARQL endpoint). 

· Mica Query Engine  is developed to connect the DDG to the TripleStore, this module is based on the Fuseki SPARQL endpoint (see § 4.3.1 for further explanations). 

· DDG module see § 5.


[image: img1]

[bookmark: _Ref469645351][bookmark: _Toc469647991]Figure 8 – MICA Architecture


1.7 [bookmark: _Toc469647756]Implementation of MICA ontology

To define the MICA ontology we use SKOS vocabulary (Figure 9). Each concept is described with a SKOS predefined property (skos:prefLabel, skos:definition, etc. [https://www.w3.org/2004/02/skos/]). skos:broader properties connect concepts and sub-concepts (e.g., in Figure 3, D1 has a sub-concept PRIMARY RESOURCES which is specialised by MineralExploration, RegionalReconnaissance, PreliminaryStudies concepts). The skos:related property is used to link two concepts that are not hierarchically related (e.g.,  RegionalReconnaissance with PermittingLicensing). 





[image: ]

[bookmark: _Ref469645774][bookmark: _Toc469647992]Figure 9 – SKOS ontology implementation


To help experts to build this ontology, the VocBench tool (Figure 10) has been deployed on a server (http://lig-coin.imag.fr/vocbench-2.4.2/). This tool allows the experts to consult and collaboratively create and modify the concepts hierarchies.

[image: ]

[bookmark: _Ref469645742][bookmark: _Toc469647993]Figure 10 – VocBench user interface displaying MICA Main (domains) ontology.


1.8 [bookmark: _Toc469647757]MICA sheets annotation

The factSheets and docSheets are linked to the MicaOntology concepts by the annotation process. The annotation process consists in selecting relevant concepts in the MICA ontology and in creating a RDF representation of the factSheet or docSheet using the MICA Model ontology (expressed in OWL [see Figure 8]) (Figure 11) and to insert it into the MICA database (TripleStore).

[image: ]

[bookmark: _Ref469646333][bookmark: _Toc469647994]Figure 11 – MICA Model to represent fact, documentation and definition sheets.


To facilitate this process a web application (prototype accessible at http://lig-coin.imag.fr/) is under development (Figure 12). 
[image: ]
[bookmark: _Ref469646195][bookmark: _Ref469641619][bookmark: _Toc469647995]Figure 12: – Web interface to annotate a factSheet.

1.9 [bookmark: _Toc469647758]Implementation of the queries

Queries from DDG to select FactSheet

To select fact or doc sheets, the end-user interacts with the DDG. These interactions result in SPARQL queries performed on the whole graph which is composed of RDF representations of fact and doc sheets, and MICA and Mica Model ontologies (extended by the inference mechanism of RDFs and OWL DL). 

For example, retrieve all factSheets about "Mining Wastes" with factSheets about related methods corresponds to following SPARQL query:



SELECT DISTINCT ?fsd ?d ?fsm ?meth
WHERE {
  {  ?fsd model:hasDomainConcept ?d.
     FILTER( ?d = micavocab: Mining_Wastes || 
          EXISTS {?d skos:broaderTransitive micavocab:Mining_Wastes})
  }
  OPTIONAL {
    {  ?m  skos:inScheme micavocab:MethodsScheme;
           skos:related ?d.
       {   ?fsm model:hasMethodConcept ?m.
           BIND (?m as ?meth)
       }
       UNION {  
          ?m1 skos:broaderTransitive ?m.
          ?fsm model:hasMethodConcept ?m1.
          BIND (?m1 as ?meth)
       }
    } 
    UNION {
       ?d1 skos:broaderTransitive ?d.
       ?m  skos:inScheme micavocab:MethodsScheme;
           skos:related ?d1.
       {   ?fsm model:hasMethodConcept ?m.
           BIND (?m as ?meth)
       }
       UNION {
           ?m1 skos:broaderTransitive ?m.
           ?fsm model:hasMethodConcept ?m1.
           BIND (?m1 as ?meth)
       }
    }
  }
} ORDER by ?fsd ?fsm


The results of this query are shown on Figure 13.

[image: ]

[bookmark: _Ref469660527][bookmark: _Ref469641703][bookmark: _Toc469647996]Figure 13 – Using the concepts hierarchy to retrieve factsheets and relevant methods.

Queries to external data sources

It is possible, to connect the RDF representation of a factSheet or a docSheet to external resources also described with RDF.  This was experimented by connecting some factsheets to the E.U. law and publications database, and then performing some SPARQL federated queries.

[image: ]

[bookmark: _Toc469647997]Figure 14 – Federated query to retrieve data form MICA database and external databases

1.10 [bookmark: _Toc469647759]MICA’s development server

To share the current development with the different partners a GitHub private repository has been set up. It allows the invited partners to access documentation, source code of the different modules and current versions of the ontologies.

[image: ]

[bookmark: _Toc469647998]Figure 15 – MICA GitHub repository for WP6 developments.


[bookmark: _Toc469647760]Prototype of the Dynamic Decision Graph (DDG)

The first version of the prototype (draft of) was presented during the 2nd MICA general meeting in September 2016. During the meeting several functional changes were agreed. The biggest change is the fact that the current version of the DDG is utilizing fully (on-line) the RDF TripleStore that contains both: the MICA Ontology as well as factSheets and in the near future flowSheets as well as docSheets. 
This first on-line DDG Prototype (based on the JavaScript D3 visualization library) does not cover all the functionality agreed including the different Graphs to be offered to MICA users later on.   
The visualization of the content of the MICA database follows the following strategy:
1) The main MICA ontology appears in the first step. At the same time in the side bar the list of all factSheets, flowSheets and docSheets (i.e., when ready) appears (Figure 16).

2) By selecting (by clicking) one main ontology domain (e.g., D4 RAW MATERIALS ECONOMICS) more detailed sub-concepts appear to the user and at the same time the list of factSheets, flowSheets, docSheets gets filter – showing only those related to the user selection of the concepts (Figure 17).
   
3) The user can continue “drilling” deeper in the sub-concept levels (Figure 18) in order to get most relevant set of factSheets, flowSheets and docSheets for his/her use case.
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[bookmark: _Ref469646869]
[bookmark: _Toc469647999]Figure 16 – Landing DDG Prototype page


[image: C:\Users\tomasrt\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\FQMICU1C\Capture_2.PNG]

[bookmark: _Ref469646889]
[bookmark: _Toc469648000]Figure 17 – Ontology selection and a consequent filtering of the factSheets
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[bookmark: _Ref469646953][bookmark: _Toc469648001]Figure 18 – Further sub-concepts (ontology) selection and a consequent filtering of the relevant factSheets 


The work on the Prototype of DDG will continue and will reflect the additional agreed functionality, other options for visualization (e.g., weighted tree) and user guidance (interactive, step ways guidance) as well as the improved content of the MICA Database (RDF TripleStore). 
The current version of the Prototype includes also a Help button to better guide users in the application.    


[bookmark: _Toc469647761]Concluding remarks

The present note, accompanying the release of a stabilized prototype of the MICA DDG, has been compiled by Daniel Cassard, Danielle Ziebelin and Robert Tomas. It summarizes all the work done by BRGM, BGS, GeoZS, GEUS, GTK, the JRC and the LIG on the development of the EU-RMICP, up to the end of 2016.

There is still some work for the finalization of the Main ontology itself (both perimeter and depth) and of the accompanying so-called TrOntos’, and one of the next challenges – not only for the WP6 Team, but also for the whole MICA Consortium - will be the production of all the necessary fact/flow/docSheets for having a high-performance system.

The prototype will now be tested by the MICA partners and their remarks/suggestions will be carefully taken into account to improve it and progressively elaborate a first version fully operational. This note will be updated accordingly.
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= The Main ontology:

= In MICA, the Main Multidimensional Ontology, represents the Domain of
questions an end user may have about Mineral resources / Raw materials.

= Itis used for supporting a Dynamic Decision Graph (DDG) which allows the
end user to navigate & visualize the database content and the relationships
between the different techniques, and to search for the most appropriate
method(s) and tool(s) to use for resolving his problem.
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= A reminder about ontologies

An ontology allows specifying in a formal language (machine understandable)
the concepts of a domain of interest and their relationships.

(& conceptualization being an abstract,simplified view of the world that we wish to represent for
some purpose).

= The development of the Main ontology

Based on the results of the WP2 workshop in Copenhagen elated to the possible end-
users questions (Expertvision);

Exploitationby BGS of this survey: ‘Mapping of WP2 questions to WP3 topics’and setup
of a firstlist of DOMAINS of interest;

Further exploitation by BRGM in collaborationwith all WPs: redefinition of domains and
distinction between conceptsand data, definition of the perimeter (first approch) and
of the granularity (several sub-conceptslevels)... Characterizationof the relations
between domains, concepts and sub-concepts (collaborationwith LIG)...;

Development of more generic, transversal ontologies (Space and time, the ‘Law’,
Commodities, Value supply chain);

Firstidentification of the FactSheets to develop—in addition to WP4 production—and
the introduction of the DocSheet/DefSheet concepts.
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WP6_ONTOLOGY_DEVELOPMENT_DRAFT_VERSION3_28072016.xlsx
MAIN ONTOLOGY

				DOMAIN		CONCEPT		CONCEPT		CONCEPT		CONCEPT		CONCEPT		RELATED DOMAIN/CONCEPT		RELATED DOMAIN/CONCEPT		RELATED DOMAIN/CONCEPT		RELATED DOMAIN/CONCEPT		RELATED DOMAIN/CONCEPT						LAST UPDATE 27/07/2016

						LEVEL 1 *		LEVEL 2		LEVEL 3		LEVEL 4		LEVEL 5		RD/C1		RD/C2		RD/C3		RD/C4		RD/C5



				* PRINCIPLE: A sub-concept INHERITS the properties of the 'father' concept above												/ ALL means undefined = related to the domain in general

				D1 PRIMARY RESOURCES																										MAPPING 07/04/2016 (Click on [+] or [2] on the left side to develop)

						Mineral exploration 										D4 RAW MATERIALS ECONOMICS / Exploration														OLD		NEW

								Regional reconnaissance								D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Permitting / Licensing														Q6 Critical raw materials		D5 CRITICAL RAW MATERIALS

Tertre Francois: Tertre Francois:
Is it a Domain or is it a Concept ?
If we keep it as a Domain, we need maybe to rename it to "CRITICALITY"

										Preliminary studies (existing data, docs, maps, aerial photographs, reports, articles, monographs, theses…)																				Q7 RAW MATERIALS ECONOMICS		D4 RAW MATERIALS ECONOMICS

										2D predictive mapping																				Q8 Mineral exploration 		D1 PRIMARY RESOURCES

										Mineral resources potential assessment / estimating undiscovered resources (e.g., USGS methods)																				Q9 INDUSTRY STRUCTURE

Tertre Francois: Tertre Francois:
REMOVE THIS, we will replace it by a new Q?? INDUSTRIAL PROCESSING AND TRANSFORMATION		SUPERSEDED BY: D3 INDUSTRIAL PROCESSING AND TRANSFORMATION

										Regional geology																				Q10 SECONDARY RESOURCES		D2 SECONDARY RESOURCES

										Remote sensing (incl. regional geophysics…)																				Q11 RAW MATERIALS POLICY & LEGAL FRAMEWORK (D6)		D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK

										Regional geochemistry																				Q12 Environmental considerations		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE

										Regional heavy mineral sampling																				Q13 GEODATA & SERVICES FOR MINING AND EXPLORATION

Tertre Francois: Tertre Francois:
To be removed, it's not a domain, the data will be linked to concepts
(see new tab LINKS_DATA_CONCEPTS)		REMOVED: DATA MAPPED ON CONCEPTS

								Detailed surface exploration								D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Permitting / Licensing														Q14 International reporting and social responsability		D8 INTERNATIONAL REPORTING

										Detailed geology																				Q15 FUTURE AVAILABILITY

Tertre Francois: Tertre Francois:
Remove it; it will be represented as annotation with multiple concept (economics, temporal/spatial, commodities)		REMOVED: HANDLED BY THE SPATIAL_TEMP_TrOnto

										Detailed geochemistry

										Detailed geophysics

										Detailed heavy mineral sampling

								Subsurface exploration								D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Permitting / Licensing

										Excavation

										Drilling

												Auger drilling

												Percussion drilling

												Core drilling

								Resource assessment								D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Permitting / Licensing

										Drilling assessment

												Percussion drilling assessment

												Core drilling assessment

										Geological interpretation

												3D geological model

										Ore beneficiation tests

										Approximate resource calculation

												3D 'bloc'model

Cassard Daniel: Cassard Daniel:
SURPAC type

								Ore deposit evaluation								D8 INTERNATIONAL REPORTING / International reporting of resources and reserves

										Core drilling systematic

										Mine workings reconnaissance / adit mapping

										Geostatistical estimates

										Trial tests

						Preliminary economic assessment (PEA)

						Preliminary feasibility study (PFS) and feasibility study (FS)

								Technical

										Geostatistics

										Pilot plant

										Grade-tonnage relationships on blocks

												3D 'bloc'model

Cassard Daniel: Cassard Daniel:
SURPAC type

								Economic (economic feasibility, financial evaluation, bankable report...)								D8 INTERNATIONAL REPORTING / International reporting of resources and reserves

								Social feasibility								D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Corporate social responsability		D8 INTERNATIONAL REPORTING / Corporate social responsability

						Mine development										D4 RAW MATERIALS ECONOMICS / Mine development / Production		D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Permitting / Licensing		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Environmental impact of mining activities		D8 INTERNATIONAL REPORTING / ALL

								Finance (sales contacts, audits, loan agreements…)

								Construction (detailed engineering, tenders, preparatory mine workings, infrastructure…)

										Type of mining operation (In-situ ore winning, open cast mining, underground stoping)

										Type of mineral processing						D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL except Mineralurgy of secondary resources

												Ore milling

												Pre- or primary concentration

												Beneficiation / concentration

								Operation (operation planning, production tests, renewals, yearly reserves assessment…)

						Mining & support										D4 RAW MATERIALS ECONOMICS / Production

								Machinery (e.g., lorries, belts) 

								Consumables (e.g., drilling oils, explosives) 

								Mining environment (e.g., challenging to materials)  

						Mineral/ore deposit

								Mineral deposit groups and types

								Main / accompanying metals								D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / Hydro / Electro / Pyro / Biometallurgy

								Resources and reserves								D8 INTERNATIONAL REPORTING / International reporting of resources and reserves

										Classification system

												CRIRSCO "framework" (e.g., JORC, PERC, NI43-101)

												UNFC

												National reporting code(s)

												Other classification systems

						Mine closure										D4 RAW MATERIALS ECONOMICS / Mine closure		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Env. impact of mining activities / Env. impact of recycling activities / Biodiversity compensation / Health risk

								Shut-down

								Remediation/reclamation

								Restoration/rehabilitation

								Decommissioning

								Post-closure & long-term stewardship

										Monitoring programs

										Treatment of mine discharge water

				D2 SECONDARY RESOURCES

						Hibernating stocks

								Mining wastes

Cassard Daniel: erl:
use JRC BREF on mining for classification 

DC: or Mining Wastes Directive? (used in INSPIRE)
								D4 RAW MATERIALS ECONOMICS / ALL		D5 CRITICAL RAW MATERIALS / ALL		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Env. impact of mining activities / Env. impact of recyling activities / Health risk

										Rocks & dumps

												Mineral metalliferous excavation

												Mineral non-metalliferous excavation

										Tailings

												Processing of metalliferous minerals

												Processing of non-metalliferous minerals

										Drilling muds and other drilling wastes

								Manufacturing/Industrial Waste

Cassard Daniel: erl:
Industrial processing waste (cf. Domain 3); use JRC BREFs metals and non-ferrous metals for classification

DC:or Mining Wastes Directive?								D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL		D5 CRITICAL RAW MATERIALS / ALL		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Env. impact of mining activities / Env. impact of recyling activities / Health risk

										Smelter/refining scrap and residues

												Metallic waste - ferrous

												Metallic waste - non-ferrous

												Metallic waste - mixed

										Combustion waste

										Dredging spoils

										Mineral waste from waste treatment and stabilised waste

										Glass waste

								End-of-life waste

Brown, Teresa J.: Brown, Teresa J.:
The breakdown here is based on the List of Waste classification system currently in use. Please see this list for further detailed breakdown for your Concept Level 3.								D5 CRITICAL RAW MATERIALS / ALL		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Env. impact of recyling activities / Health risk

										Construction and demolition waste

										Other mineral waste

										Metallic waste - ferrous

										Metallic waste - non-ferrous

										Metallic waste - mixed

										Glass waste

										Discarded equipment 

												Obsolete infrastructure

												Obsolete electrics & electronics

										Discarded vehicles

										Batteries and accumulator wastes

								Waste deposited in landfills								D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Env. impact of recyling / Health

										Hazardous

												Industrial and commercial

												Municipal

										Non-hazardous

												Industrial and commercial

												Municipal

										Inert

												Industrial and commercial

												Municipal

						Stocks in use

								Metal stocks								D4 RAW MATERIALS ECONOMICS / ALL		D5 CRITICAL RAW MATERIALS / ALL

										Stocks in buildings

										Stocks in infrastructures

										Stocks in transport

										Stocks in household appliances

												Heating, lighting and small/large electrical appliances

												Communication devices

												Recréation

								Non-metal stocks								D4 RAW MATERIALS ECONOMICS / Availability / Supply / Demand

										Stocks in buildings

										Stocks in infrastructures

						Recycling										D4 RAW MATERIALS ECONOMICS / Recycling

								Reuse

								Refurbishment

								Remanufacture

								Non-functional recycling								D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL

						Key indicators (product lifespan, recovery rates)

						Product declaration

				D3 INDUSTRIAL PROCESSING AND TRANSFORMATION												D4 RAW MATERIALS ECONOMICS / ALL		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / Health risk

						Mineralurgy of secondary resources										D2 SECONDARY RESOURCES / Mining wastes

						Hydrometallurgy										D1 PRIMARY RESOURCES / Main /accompanying metals

						Electrometallurgy										D1 PRIMARY RESOURCES / Main /accompanying metals

						Pyrometallurgy										D1 PRIMARY RESOURCES / Main /accompanying metals

						Biometallurgy / bioleaching										D1 PRIMARY RESOURCES / Main /accompanying metals

						Industrial rocks transformation										D1 PRIMARY RESOURCES / Mineral/ore deposit

				D4 RAW MATERIALS ECONOMICS

Cassard Daniel: Cassard Daniel:
Voir erl comments												D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / ALL

						Availability										D1 PRIMARY RESOURCES / Mineral/ore deposit

						Supply

								Flows								D1 PRIMARY RESOURCES / Mine development / Mineral/ore deposit		D2 SECONDARY RESOURCES / Hibernating stocks / Stocks in use / Recycling

								Stocks								D2 SECONDARY RESOURCES / Hibernating stocks / Stocks in use / Recycling

								Actors

										NACE classification system

										CN (HS) classification system

						Demand

								Flows								D1 PRIMARY RESOURCES / Mine development / Mineral/ore deposit		D2 SECONDARY RESOURCES / Hibernating stocks / Stocks in use / Recycling

								Stocks								D2 SECONDARY RESOURCES / Hibernating stocks / Stocks in use / Recycling

								Actors

										NACE classification system

										CN (HS) classification system

						Investment										D1 PRIMARY RESOURCES / ALL		D2 SECONDARY RESOURCES / Recycling		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL

						Cost

								Exploration								D1 PRIMARY RESOURCES / Mineral exploration

								Mine development								D1 PRIMARY RESOURCES / Mine development

								Production								D1 PRIMARY RESOURCES / Mine development / Mining & support

								Mine closure								D1 PRIMARY RESOURCES /  Mine closure

								Recycling								D2 SECONDARY RESOURCES / Recycling

						Commodity prices

								LME stocks

						Resource efficiency

				D5 CRITICAL RAW MATERIALS

						Supply risk

								Production concentration

								Geopolitical risk								D1 PRIMARY RESOURCES / Mineral exploration / Mineral/ore deposit

								Import dependence								D1 PRIMARY RESOURCES / Mineral exploration / Mineral/ore deposit

								Geological availability								D1 PRIMARY RESOURCES / Mineral exploration / Mineral/ore deposit

								Substitution

								Recycling rate								D2 SECONDARY RESOURCES / Recycling

						Importance for industry

								Commodity end uses 

								Value added 

								Substitution

				D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK

						Land use policy

Cassard Daniel: Cassard Daniel:
National, Regional / Provincial,  Local / Communal levels - Use SPATIO-TEMPORAL TrOnto.										D1 PRIMARY RESOURCES / Mineral exploration / Mine development / Mineral/ore deposit		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / ALL		D8 INTERNATIONAL REPORTING / ALL

								Permitting / Licensing

								Designation areas

								Deposits of public importance

						Environmental legislation										D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / ALL

								EC Directives

										Water Framework Directive

										Groundwater Directive

										Drinking Water Directive

												National Drinking Water Standards

										Mine waste Directive						D2 SECONDARY RESOURCES / Mining wastes

										Waste Directive

												National Waste Legislation

										Chemicals Directive

												National Chemicals legislation

										Seveso Directive

												National Dangerous Chemicals legislation

										Habitats Directive

										Birds Directive

								National environmental legislation

										National water lelgislation

										National soil legislation

										National emission legislation

								Regional / provincial environmental laws

								Local / communal by-laws

						Environmental policy

								UN Conventions

										Aarhus Convention

										Basle Convention

										MARPOL

										OSPARCOM

										HELCOM

								European Parliamentary resolutions

								National environmental policies

						Mineral policy/strategy										D1 PRIMARY RESOURCES / Mineral exploration / Mine development

								Conflict mineral use

						Environment health & safety										D1 PRIMARY RESOURCES / Mineral exploration / Mine development / Mine closure

						Circular economy										D1 PRIMARY RESOURCES / ALL		D2 SECONDARY RESOURCES / ALL		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL		D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE / ALL		D8 INTERNATIONAL REPORTING / ALL

						Corporate social responsability (e.g., rights for indigenous people)										D1 PRIMARY RESOURCES / Social feasibility		D8 INTERNATIONAL REPORTING / Corporate social responsability

erl: erl:
sugestion: 'corporate reputation, responsibility and accountability'; 'reporting' is a means to an end 

						Responsible mining										D1 PRIMARY RESOURCES / Mineral exploration / Mine development / Mine closure

				D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE

						Environmental impact of mining activities										D1 PRIMARY RESOURCES / ALL

								Visual amenity

								Land pollution

								Air pollution

								Water pollution

								Noise pollution

								Light pollution

								Biodiversity

								Geodiversity

								Transport

								Waste management

						Environmental impact of recycling activities										D2 SECONDARY RESOURCES / ALL

								Visual amenity

								Land pollution

								Air pollution

								Water pollution

								Noise pollution

								Light pollution

								Biodiversity

								Geodiversity

								Transport

								Waste management

						Indirect resource use										D1 PRIMARY RESOURCES / Mineral exploration / Mine development / Mine closure		D2 SECONDARY RESOURCES / Recycling		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL

								Energy consumption

								Water consumption

								Other consumption (e.g., chemicals, additives, etc.)

						Compensation

								Biodiversity compensation								D1 PRIMARY RESOURCES / Restoration/rehabilitation		D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK /  Permitting / Licensing

								Carbon trading

						Health risk										D1 PRIMARY RESOURCES / Mine closure		D2 SECONDARY RESOURCES / Mining wastes / Manufacturing industrial wastes / End-of-life wastes / Wastes deposited in landfills		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL		D8 INTERNATIONAL REPORTING / To communities (e.g., health and safety, environment amenities) / To employees (e.g., Health and safety)

erl: erl:
sugestion: 'corporate reputation, responsibility and accountability'; 'reporting' is a means to an end 

				D8 INTERNATIONAL REPORTING 

erl: erl:
sugestion: 'corporate reputation, responsibility and accountability'; 'reporting' is a means to an end 

								

Brown, Teresa J.: Brown, Teresa J.:
The breakdown here is based on the List of Waste classification system currently in use. Please see this list for further detailed breakdown for your Concept Level 3.										

erl: erl:
sugestion: 'corporate reputation, responsibility and accountability'; 'reporting' is a means to an end 		

Cassard Daniel: Cassard Daniel:
erl suggests using BREF				

Cassard Daniel: Cassard Daniel:
SURPAC type										

erl: erl:
sugestion: 'corporate reputation, responsibility and accountability'; 'reporting' is a means to an end 		

Cassard Daniel: Cassard Daniel:
SURPAC type		

Cassard Daniel: Cassard Daniel:
Voir erl comments				

Cassard Daniel: erl:
use JRC BREF on mining for classification 

DC: or Mining Wastes Directive? (used in INSPIRE)
																								

Tertre Francois: Tertre Francois:
Is it a Domain or is it a Concept ?
If we keep it as a Domain, we need maybe to rename it to "CRITICALITY"		

Tertre Francois: Tertre Francois:
REMOVE THIS, we will replace it by a new Q?? INDUSTRIAL PROCESSING AND TRANSFORMATION		

erl: erl:
account for the levels opened up by the MinLex and Min-Guide projects		

Cassard Daniel: Cassard Daniel:
National, Regional / Provincial,  Local / Communal levels - Use SPATIO-TEMPORAL TrOnto.																								

Tertre Francois: Tertre Francois:
To be removed, it's not a domain, the data will be linked to concepts
(see new tab LINKS_DATA_CONCEPTS)		

Cassard Daniel: erl:
Industrial processing waste (cf. Domain 3); use JRC BREFs metals and non-ferrous metals for classification

DC:or Mining Wastes Directive?		Sustainable development reporting

						International reporting of resources and reserves										D1 PRIMARY RESOURCES / Ore deposit evaluation / PEA / PFS & FS 

						Corporate social responsability										D1 PRIMARY RESOURCES / social feasibility		D6 RAW MATERIALS POLICY & LEGAL FRAMEWORK / Corporate social responsabity

						To communities (e.g., health and safety, environment amenities)										D1 PRIMARY RESOURCES / Mine closure		D2 SECONDARY RESOURCES / Mining wastes / Manufacturing industrial wastes / End-of-life wastes / Wastes deposited in landfills		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL

						To employees (e.g., Health and safety)										D1 PRIMARY RESOURCES / Mine closure		D2 SECONDARY RESOURCES / Mining wastes / Manufacturing industrial wastes / End-of-life wastes / Wastes deposited in landfills		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION / ALL

						Shareholder information

						Impact benefit agreements



















































































































































































































































































































































































































































































































































































































































































































































































































































































































LINKS_METHODS_CONCEPTS_LEIDEN

						LEIDEN mapping to be updated with 'new' level 1 concepts (03/05/2016)												MAIN ONTOLOGY DOMAINS

						Level 1 concepts underlined in light grey = modified or new (03/05/2016)												D1 PRIMARY RESOURCES														D2 SECONDARY RESOURCES																		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION												D4 RAW MATERIALS ECONOMICS														D5 CRMs				D6 RM POLICY & LEGAL FRAMEWORK																D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE										D8 INTERNATIONAL REPORTING

						X = suggestion (mapping at the METHOD CLASS 3 level - 03/05/2016)																										Hibernating stocks								Stocks in use				Recycling		Key indic.		Prod. declaration

		METHODS				METHOD CLASS 1		METHOD CLASS 2		METHOD CLASS 3		METHOD CLASS 4		METHOD CLASS 5		METHOD CLASS 6		Explo		PEA		Feasibility (PFS, FS)		Mine dev		Mining & support		Mineral/ore deposit		Mine closure		Mining waste		Ind. waste		Eol waste		Landfills		Metal stock		Non-metal stock								Mineralurgy of secondary ress.		Hydrometallurgy		Electrometallurgy		Pyrometallurgy		Biometallurgy		Ind. rocks transformation		Availability		Supply		Demand		Investment		Cost		Commodity prices		Resource efficiency		Supply risk		Importance for industry		Land use policy		Environ. legislation		Environ. policy		Mineral policy/strat.		Environ. health & safety		Circular economy		Corporate social resp.		Responsible mining		Environ. impact of mining act.		Environ. impact of recycling act.		Indirect resource use		Compensation		Health risk		Sustain. dev. rept.		Int. rept. of res & res		Corporate social respons.		To communities (e.g., health and safety, environ. amenities)		To employees (e.g., health and safety)		Shareholder information		Impact benefit agreements



						Methods to assess material flows																																																																																x

								Methods covering the supply chain

										Material Flow Analysis																						X		X		X		X		X		X		X		X		X		X		X		X		X		X		X				X		X								X		X														X

												Material Flow Accounting according to Eurostat methodology

												Substance (/material) Flow Analysis																				x		x		x		x		x		x										x?		x?		x?		x?																		x

														Substance Flow Accounting

														Static (equilibrium) modelling of substance flows

														Dynamic modelling of substance flows

										Input Output Analysis																														?		?								X		x		x		x		x		X				X		X								X		X														X

												Physical Input Output Tables

												Environmentally extended Input Output Analysis (only if including resource extractions)



								Methods not covering the supply chain

										Material balances

												Inputs and outputs of industrial processes																				x		x

												Estimates of waste and emissions																				x		x				x

												Stock assessments

														Urban stocks-in-use

														Hibernating stocks

														Stocks on landfills

														Stocks at mining sites





						Methods to assess environmental impacts

Cassard Daniel: Gerry Stanley:
Does SEA (Strategic Environmental Assessment) or EIA (Environmental Impact Assessment) come into this?
																																																																																x

								Methods covering the supply chain

										Life cycle assessment																																																																																						X		X		X		X				x				X		X						X

												Life Cycle Inventory

														Ecoinvent

														….

												Life Cycle Impact Assessment

														Midpoint methods

																CML2001

																…

														Endpoint methods

																….

														Other methods

																ReCiPe

										EE-IOA																																										x?		x?		x?		x?																																						X		X		X		X				X				X		X						X

												geographical coverage

												sectoral coverage / level of detail

												trade-linked or not

												with GEM core or not

												??? I'm not sure how to do this

										Environmental footprinting																																																																																						X		X		x?		X				x				X		X						X

												Covering a wide array of impacts

														PEF

														OEF

												Covering selected impacts

														Ecological footprint

														Water footprint

														Carbon footprint

								Methods not covering the supply chain

										Risk assessment methods																																																																																						x		x						X								x		x

												Disasters / incidental impacts

														Related to explosions

														Related to toxic emissions

														Related to other accidents

												Environmental risk assessment																				x		x				x

														Fate models

														Exposure  models

																Related to human health

																Related to ecosystem health

										Technology assessment																																																																																						x		x

										Environmental assessment																																																																																						x		x								X												X

						Gerry Stanley:

						Do we need methods to assess financial matters, feasibity etc?





LINKS_DATA_CONCEPTS_BGS

						BGS mapping to be updated with 'new' level 1 concepts (03/05/2016)												MAIN ONTOLOGY DOMAINS

						Level 1 concepts underlined in light grey = modified or new (03/05/2016)												D1 PRIMARY RESOURCES														D2 SECONDARY RESOURCES																		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION												D4 RAW MATERIALS ECONOMICS														D5 CRMs				D6 RM POLICY & LEGAL FRAMEWORK																D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE										D8 INTERNATIONAL REPORTING

																																Hibernating stocks								Stocks in use				Recycling		Key indic.		Prod. declaration

		METHODS				DATA CLASS 1		DATA CLASS 2		DATA CLASS 3		DATA CLASS 4		DATA CLASS 5		DATA CLASS 6		Explo		PEA		Feasibility (PFS, FS)		Mine dev		Mining & support		Mineral/ore deposit		Mine closure		Mining waste		Ind. waste		Eol waste		Landfills		Metal stock		Non-metal stock								Mineralurgy of secondary ress.		Hydrometallurgy		Electrometallurgy		Pyrometallurgy		Biometallurgy		Ind. rocks transformation		Availability		Supply		Demand		Investment		Cost		Commodity prices		Resource efficiency		Supply Risk 		Importance for industry		Land use policy		Environ. legislation		Environ. policy		Mineral policy/strat.		Environ. health & safety		Circular economy		Corporate social resp.		Responsible mining		Environ. impact of mining act.		Environ. impact of recycling act.		Indirect resource use		Compensation		Health risk		Sustain. dev. rept.		Int. rept. of res & res		Corporate social respons.		To communities (e.g., health and safety, environ. amenities)		To employees (e.g., health and safety)		Shareholder information		Impact benefit agreements



						General descriptive information																																																																																																																						MOVED FROM THE MAIN ONTOLOGY

								Website																																																																																																																				Raw materials statistics

Tertre Francois: Tertre Francois:
It's not a concept, it's DATA

										Company								x				x		x				x		x		x		x		x		x						x		x		x				x		x		x		x						x		x						x						x						x																x						x		x		x		x		x												Production

										Government organisation								x										x		x		x		x		x		x						x		x																		x		x				x		x				x		x		x		x		x		x										x		x		x												x		x												Imports

										Lobbying group																		x				x														x																														x								x																x																										Exports

										Trade association														x				x				x		x		x				x		x				x						x		x		x		x						x		x						x				x		x						x		x														x								x		x				x

										Other (e.g. Wikipedia)								x				x		x				x		x		x														x						x		x		x		x						x		x				x		x				x		x		x		x		x		x										x		x		x						x		x		x		x		x

								Report																																																																																																																						Resources

										Company								x				x		x				x		x		x		x		x		x						x		x		x				x		x		x		x						x		x						x						x						x																x						x		x		x		x		x

										Government organisation								x										x		x		x		x		x		x						x		x																		x		x				x		x				x		x		x		x		x		x										x		x		x												x		x

										Lobbying group																		x																		x																														x								x																x

										Trade association														x				x				x		x		x				x		x				x						x		x		x		x						x		x						x				x		x						x		x														x								x		x				x

										Other								x				x		x				x		x		x														x						x		x		x		x						x		x				x		x				x		x		x		x		x		x										x		x		x						x		x		x		x		x												Reserves

								Paper										x				x		x				x		x		x		x		x		x		x		x		x		x						x		x		x		x						x		x						x				x		x		x		x		x		x										x		x		x						x		x		x		x		x

								Magazine article

										Company								x				x		x				x		x		x		x		x		x						x		x						x		x		x		x																				x						x												x				x						x		x		x		x		x

										Specialist magazines								x				x		x				x		x		x		x		x		x						x		x						x		x		x		x						x		x				x		x				x		x		x				x		x										x				x						x		x		x		x		x												Exploration

										Other (e.g. General press)																		x				x												x		x																		x		x						x				x		x						x												x				x												x		x												Waste / secondaries

						Spatial data 																																																																																																																								In-use stocks

								Electronic (e.g. web portals)										x						x				x				x		x				x						x								x		x		x		x						x																x						x										x		x		x								x						x

								Paper maps 																				x																								x		x		x		x																						x						x

								satellite or aerial imagery										x						x				x		x		x		x		x		x		x		x										x		x		x		x																						x				x		x										x		x		x						x		x

								Metadata on spatial data										x						x				x		x		x		x		x		x		x		x		x								x		x		x		x						x																x				x		x										x		x		x						x		x						x

						Statistical data 

								Electronic (e.g. databases)										x										x				x		x		x		x						x		x		x																x		x				x		x																								x		x		x						x				x		x		x										Q13 GEODATA & SERVICES FOR MINING AND EXPLORATION

Tertre Francois: Tertre Francois:
To be removed, it's not a domain, the data will be linked to concepts
(see new tab LINKS_DATA_CONCEPTS)

								Paper format statistical data																				x				x		x		x		x										x																x		x						x																																																						Boreholes

								Reports with statistical data										x				x		x				x		x		x		x		x		x		x		x		x		x						x		x		x		x						x		x				x		x				x		x		x		x		x		x										x		x		x						x		x		x		x		x

								Metadata on statistical data										x										x				x		x		x		x						x		x		x																x		x				x		x																								x		x		x						x		x		x		x		x												Remote sensing

								Infographics and other media (e.g. videos)										x										x				x		x		x		x		x		x		x		x		x				x		x		x		x						x		x				x		x												x												x				x						x				x				x												Geological mapping

																																																																																																																														Other (rock characterization, geochemistry, 3D models, etc.)





































































































VALUE_SUPPLY CHAIN_TrOnto







				DOMAIN		CONCEPT		CONCEPT		CONCEPT		CONCEPT		CONCEPT		RELATED CONCEPT		RELATED CONCEPT		RELATED CONCEPT		RELATED CONCEPT		RELATED CONCEPT

						LEVEL 1 *		LEVEL 2		LEVEL 3		LEVEL 4		LEVEL 5		RC1		RC2		RC3		RC4		RC5



				* PRINCIPLE:		A sub-concept INHERITS the properties of the 'father' concept above

				VALUE/SUPPLY CHAIN

						Exploration

								Regional reconnaissance

								Detailed surface exploration

								Subsurface exploration

								Resource assessment

								Ore deposit evaluation

						Preliminary economic assessment

						Pre-feasibility & feasibility

								Technical

								Economic

								Social

						Mine development

								Type of mining operation

								Type of processing

						Mining

						Metallurgy 

						Fabrication (intermediate products [Graedel])

						Manufacturing (finished products [Graedel])

						Packaging

						Transport

						Use

						Refurbishment

						Wastes management

						Recycling

						Down-cycling/disposal

								Mine closure operations









































































































































































COMMODITIES_TrOnto

		SORTED ON 'PARENT'																OR				SORTED ON 'TERM'																												OR																										UNSORTED

		INSPIRE						CGI - Commodity Code Value														INSPIRE		CGI - Commodity Code Value												INSPIRE		CGI - Enduse Potential Value																ProMine		FIRST CHOICE																				INSPIRE		CGI - Commodity Code Value		FIRST CHOICE (combined with ProMine)



		P1		P2		Parent		Term		Abbr		EndUse		Definition		Criticality (EU, 2014)								Term		Abbr		Parent		EndUse		Definition						Term		Synonym		Parent_URI		Definition		CGI_URI		SourceNote 						Group		Class		Symbol		Name (English)		Critical (EU, 2014)						Commodity

Tertre Francois: Tertre Francois:
move to Commodities TrOnto										Term		Abbr		Parent		EndUse		Definition

		agate				agate		moss agate		Magg		gemstone		Moss agate (also called mocha stone) is a semi-precious gemstone formed from silicon dioxide. It is a form of chalcedony which includes minerals of a green colour embedded in the stone, forming filaments and other patterns suggestive of moss. It also sometimes resembles blue-cheese. The field is a clear or milky-white quartz, and the included minerals are mainly oxides of manganese or iron. It is not a true form of agate, as it lacks agate's defining feature of concentric banding. Moss agate is of the white variety with green inclusions that resemble moss. It occurs  - http://en.wikipedia.org/wiki/Moss_agate		 								agate		Agt		chalcedony		gemstone		A variety of chalcedony having variegated colors arranged in stripes, blended in clouds, or showing mosslike forms. Sardonyx is a red-white or rarely red-white-black variant.. - http://www.merriam-webster.com/dictionary/agate; http://www.quartzpage.de/agate.html						metal industry				top		Metal ore directly used to produce metals and minerals used in their processing		metal-industry		BGS Mines and Quarries Database						Metallic minerals		Precious metals		Ag		Silver										Metal		Individual commodites						direct use commodity		Drct						Commodity mined and used directly as product, in many cases with some sort of 'beneficiation'.

						agate		onyx		Onyx		gemstone		Onyx is a black-and-white banded agate - http://www.quartzpage.de/agate.html#onyx										aggregate		Aggr		industrial material		construction		Broad category for coarse particulate material used in construction, including sand, gravel, crushed stone, slag, recycled concrete and geosynthetic aggregates. - http://en.wikipedia.org/wiki/Construction_aggregate						metal ore				metal-industry		Ore concentrate of specified metal		metal-ore		BGS Mines and Quarries Database										Au		Gold										Industrial minerals		Individual commodites						industrial material		IndM		direct use commodity				A compound Earth material, or rock product that is directly used for industrial purposes. Not a specific mineral constituent in the mined material.

		aggregate				aggregate		primary aggregate		Paggr		construction		Sand and gravel and crushed rock extracted from the ground										alumina		Alum		chemical oxide product		abrasive minerals | ceramic and refractory		Alumina is a fairly chemically inert and white chemical compound of aluminium and oxygen with the chemical formula Al2O3. It is the most commonly occurring of several aluminium oxides, and specifically identified as aluminium(III) oxide. It may also be called aloxide, aloxite, or alundum depending on particular forms or applications. Used as filler in plastic and cosmetics, as a catalyst. Corundum used as an abrasive is considered and industrial mineral. - http://en.wikipedia.org/wiki/Alumina						construction				top		Material used in the construction industry. Includes aggregate, dimension & ornamental stones (granite, gabbro, travertine, etc.), gypsum, anhydrite, cement limestone, limestone for lime, marble, sand and gravel.		construction		ProMine EU FP7 project, BGS Mines and Quarries Database										Pltd		Platinoids, general (Pt, Pd, ..)		yes								Construction minerals		Individual commodites						aggregate		Aggr		industrial material		construction		Broad category for coarse particulate material used in construction, including sand, gravel, crushed stone, slag, recycled concrete and geosynthetic aggregates. - http://en.wikipedia.org/wiki/Construction_aggregate

						aggregate		natural secondary aggregate		Saggr		construction		Aggregates produced as a by-product of other mining or quarrying activities such as china clay waste, slate waste and colliery spoil										aluminium		Al		metal		metal ore		Aluminium is a chemical element in the boron group with symbol Al and atomic number 13. It is a silvery white, soft, ductile metal. Aluminium is the third most abundant element (after oxygen and silicon), and the most abundant metal in the Earth's crust. It makes up about 8% by weight of the Earth's solid surface. Aluminium metal is so chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is found combined in over 270 different minerals.The chief ore of aluminium is bauxite. - http://en.wikipedia.org/wiki/Aluminium						construction aggregates				construction		Any of several hard, inert materials, such as sand, gravel, slag, or crushed stone, used for mixing with a cementing or bituminous material to form concrete or asphalt or used alone, as in railroad ballast or graded fill. Excludes materials for cement making and plaster making.		construction-aggregates		adapted from Glossary of Geology. 4th Edition, AGI								Base metals (s.l.)		Al		Aluminium										Waste / secondaries		Individual commodites						primary aggregate		Paggr		aggregate		construction		Sand and gravel and crushed rock extracted from the ground

						aggregate		recycled aggregate		ReAgg		construction		Recycled aggregates are materials produced by the recycling of construction and demolition waste. They can be crushed concrete, bricks or glass, asphalt planings (ie the surface layers of roads removed during roadworks) or spent rail ballast.										aluminosilicate		And		industrial mineral		industrial minerals		Aluminosilicate minerals are minerals composed of aluminium, silicon, and oxygen, plus countercations. They are a major component of kaolin and other clay minerals.Andalusite, kyanite, and sillimanite are naturally occurring aluminosilicate minerals that have the composition Al2SiO5 - http://en.wikipedia.org/wiki/Aluminosilicate						cement-making material				construction		Material directly used in the manufacture of cement or mortar.		cement-making-material		BGS Mines and Quarries Database										Cu		Copper																		crushed rock		Crush		primary aggregate | industrial rock		construction		Deposits quarried from a fresh face and broken by mechanical means into aggregate

		aluminosilicate				aluminosilicate		andalusite		Anda		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks. http://webmineral.com/data/Andalusite.shtml										alunite		Alu		industrial mineral		industrial minerals		A trigonal hydrated aluminium potassium, sulfate mineral, KAl3(SO4)2(OH)6 mined for the manufacture of alum. http://www.webmineral.com/data/Alunite.shtml http://en.wikipedia.org/wiki/Alunite						plaster and plaster board				construction		Material directly used in the manufacture of a plaster or plasterboard.		plaster-and-plasterboard		BGS Mines and Quarries Database										Pb		Lead																		riprap		Rrap		primary aggregate | industrial rock		construction		Boulder size rock used to armour shorelines, streambeds, bridge abutments, pilings and other shoreline structures against scour, water or ice erosion.

						aluminosilicate		kyanite		Kya		industrial minerals		Triclinic Al2SiO5 aluminium neosilicate mineral used primarily in refractory and ceramic products, including porcelain plumbing fixtures and dishware. It is also used in electronics, electrical insulators and abrasives. http://www.webmineral.com/data/Kyanite.shtml http://en.wikipedia.org/wiki/Kyanite										amazonite		Amz		feldspar-gemstone		gemstone		A green variety of microcline feldspar. -  http://en.wikipedia.org/wiki/Amazonite						structural clay products				construction		Material used as a raw material for the manufacture of structural clay products, i.e. Bricks, pipes and tiles.		structural-clay-products		BGS Mines and Quarries Database										PbZn		Lead + Zinc																		sand and gravel		SandG		primary aggregate | industrial rock		construction		Durable rock fragments (silicates, flints, etc) with a size range: 0.063 mm - 80mm, derived from the weathering, erosion and transport of rocks by glacial or fluvial processes. Used for aggregate purposes and construction fill.

						aluminosilicate		pyrophyllite		Pphy		industrial minerals		A phyllosilicate mineral composed of aluminium silicate hydroxide: Al2Si4O10(OH)2. Pyrophyllite is easily machineable and has excellent thermal stability and is added to clay to reduce thermal expansion when firing and is combined with other compounds, such as in insecticide and for making bricks. It is also used for slate pencils, chalk (French chalk) and small carving. http://www.webmineral.com/data/Pyrophyllite.s html http://en.wikipedia.org/wiki/Pyrophyllite										amber		Amb		gemstone | organic material		gemstone		Amber is fossilized tree resin (not sap), which has been appreciated for its color and natural beauty since Neolithic times. Much valued from antiquity to the present as a gemstone, amber is made into a variety of decorative objects. Amber is used as an ingredient in perfumes, as a healing agent in folk medicine, and as jewelry. - http://en.wikipedia.org/wiki/Amber						building and dimension stone				construction		Natural Stone used in a block, flag or slate form for construction or decorative purposes, or artifacts, e.g. millstones.		building-and-dimension-stone		BGS Mines and Quarries Database										Sn		Tin																		natural secondary aggregate		Saggr		aggregate		construction		Aggregates produced as a by-product of other mining or quarrying activities such as china clay waste, slate waste and colliery spoil

						aluminosilicate		sillimanite		Sill		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks used in the manufacture of high alumina refractories or alumina bricks. http://www.webmineral.com/data/Sillimanite.shtml http://en.wikipedia.org/wiki/Sillimanite										amethyst		Amt		quartz-gemstone		gemstone		Amethyst is a violet variety of quartz often used in jewelry. - http://en.wikipedia.org/wiki/Amethyst						engineering clay				construction		Clay or shale with particular properties, used for a civil engineering purpose other than as a fill, e.g. liner for landfill, flood defence		engineering-clay		BGS Mines and Quarries Database										Zn		Zinc																		recycled aggregate		ReAgg		aggregate		construction		Recycled aggregates are materials produced by the recycling of construction and demolition waste. They can be crushed concrete, bricks or glass, asphalt planings (ie the surface layers of roads removed during roadworks) or spent rail ballast.

		asbestos		asbestos-amphibole		asbestos		asbestos-amphibole		AsbA		speciality and other industrial rocks and minerals		Asbestos formed predominantly of amphibole-group minerals, anthophyllite, crocidolite, riebeckite, amosite, tremolite, actinolite.										andalusite		Anda		aluminosilicate		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks. http://webmineral.com/data/Andalusite.shtml						industrial minerals				top		Material used in the manufacture of a product by an industrial process, or in the treatment of a product		industrial-minerals		BGS Mines and Quarries Database								Iron and ferro-alloy metals		Co		Cobalt		yes																direct shipping ore		DsOr		industrial material				Product of mining activity is bulk ore that ships from mine site directly to refinery to extract commodity.

				asbestos-serpentine		asbestos		asbestos-serpentine		AsbS		speciality and other industrial rocks and minerals		Asbestos formed predominantly of serpentine-group minerals (chrysotile)										anhydrite		Anhd		evaporite		industrial minerals		Anhydrite is a relatively common sedimentary mineral that forms massive rock layers. Anhydrite does not form directly, but is the result of the dewatering of the rock forming mineral Gypsum (CaSO4-2H2O). This loss of water produces a reduction in volume of the rock layer and can cause the formation of caverns as the rock shrinks. - http://www.galleries.com/Anhydrite						ceramic and refractory minerals				industrial-minerals		Material used as a raw material for the manufacture of ceramics and refractories, i.e. whiteware or pottery. Excludes bricks, tiles, pipes and pottery.		ceramic-and-refractory		BGS Mines and Quarries Database										Cr		Chromium		yes																bauxite		Baux		direct shipping ores		metal ore | industrial minerals		A residual clay deposit, aluminous laterite, derived from the alteration of basalt lava, containing at least 50% Al(OH)3; used as a source of aluminium and as feedstock for ferrous aluminium sulphate water purification material. Used as proppant for hydraulic fracturing; used as abrasive. http://geology.com/minerals/bauxite.shtml

				asbestos-amphibole		asbestos-amphibole		anthophyllite		Ant		speciality and other industrial rocks and minerals		An orthorhombic magnesium iron inosilicate hydroxide amphibole mineral: Mg2Mg5Si8O22(OH)2, used in asbestos cement, composite flooring, roofing material and for insulation.http://www.webmineral.com/data/Anthophyllite.shtml http://en.wikipedia.org/wiki/Anthophyllite										anthophyllite		Ant		asbestos-amphibole		speciality and other industrial rocks and minerals		An orthorhombic magnesium iron inosilicate hydroxide amphibole mineral: Mg2Mg5Si8O22(OH)2, used in asbestos cement, composite flooring, roofing material and for insulation.http://www.webmineral.com/data/Anthophyllite.shtml http://en.wikipedia.org/wiki/Anthophyllite						chemicals				industrial-minerals		Material directly used in the manufacture of a product by an industrial chemical process. Includes borates, barite, fluorite, magnesium (magnesite), sodium sulphate, sodium carbonate (trona), pyrite, sulphur, rock salt, strontium, zeolites.		chemicals		ProMine EU FP7 project, BGS Mines and Quarries Database										Fe		Iron																		iron ore		FeOr		direct shipping ores		metal ore | industrial minerals		Iron ores are rocks and minerals from which metallic iron can be economically extracted. The ores are usually rich in iron oxides and vary in color from dark grey, bright yellow, deep purple, to rusty red. The iron itself is usually found in the form of magnetite (Fe3O4), hematite Fe2O3), goethite (FeO(OH)), limonite (FeO(OH).n(H2O)) or siderite (FeCO3). Ores carrying very high quantities of hematite or magnetite (greater than ~60% iron) are known as "natural ore" or "direct shipping ore", meaning they can be fed directly into iron-making blast furnaces. most reserves of such ore have now been depleted. Iron ore is the raw material used to make pig iron, which is one of the main raw materials to make steel. 98% of the mined iron ore is used to make steel. - http://en.wikipedia.org/wiki/Iron_ore

				asbestos-amphibole		asbestos-amphibole		crocidolite		Cro		speciality and other industrial rocks and minerals		Monoclinic Na2(Fe2+3Fe3+2)Si8O22(OH)2 fibrous form of sodium-rich riebeckite amphibole historically used in filters. http://en.wikipedia.org/wiki/Riebeckite										anthracite		Anthr		coal		energy minerals		Anthracite is a hard, compact variety of mineral coal that has a high luster. It has the highest carbon content, the fewest impurities, and the highest calorific content of all types of coal (compared to bituminous coal and lignite). http://en.wikipedia.org/wiki/Anthracite						speciality and other industrial rocks and minerals				industrial-minerals		Includes abrasives: garnet, staurolite, corundum; asbestos (antophyllite, chrysotile, crocidolite); attapulgite, sepiolite (clay); bentonite (clay); limestone, calcite (filler); diatomite (kieselguhr);  graphite; mica; perlite; quartz (massive / block for ferrosilicon); quartz (for optical and piezoelectrical use); silica sand; talc, pyrophyllite; vermiculite; wollastonite.		speciality-and-other-industrial		ProMine EU FP7 project										Mn		Manganese																		magnetite ore		MagOr		iron ore		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% magnetite.

				asbestos-serpentine		asbestos-serpentine		chrysotile		Chr		speciality and other industrial rocks and minerals		Monoclinic or orthorhombic Mg3(Si2O5)(OH)4 fibrous asbestos mineral that can be spun and woven into fabric, used in asbestos cement roof sheets ceiling panels and for walls and floors. Chrysotile has been a component in joint compound, some plasters, brake linings, fire barriers, pipe insulation, and gaskets for high temperature equipment. http://www.webmineral.com/data/Chrysotile.shtml http://en.wikipedia.org/wiki/Chrysotile										antimony		Sb		metalloid		metal ore		Antimony is a chemical element with symbol Sb (from Latin: stibium) and atomic number 51. A lustrous gray metalloid, it is found in nature mainly as the sulfide mineral stibnite (Sb2S3). Antimony compounds have been known since ancient times and were used for cosmetics; metallic antimony was also known, but it was erroneously identified as lead. - http://en.wikipedia.org/wiki/Antimony						industrial product treatment		fillers, pigments, filters and absorbents		speciality-and-other-industrial		Material directly used in the treatment or enhancement of an industrial product, i.e. paper coatings.		industrial-product-treatment		BGS Mines and Quarries Database										Mo		Molybdenum																		hematite ore		HemOr		iron ore		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% hematite.

		base metal				base metal		copper		Cu		metal ore		Copper is a chemical element with the symbol Cu and atomic number 29. It is a ductile metal with very high thermal and electrical conductivity. Pure copper is soft and malleable; a freshly exposed surface has a reddish-orange color. It is used as a conductor of heat and electricity, a building material, and a constituent of various metal alloys - http://en.wikipedia.org/wiki/Copper										apatite		Apat		industrial mineral		fertilizers		Apatite is a group of calcium phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite						foundry minerals				speciality-and-other-industrial		Material used as a part of the process in the manufacture of a metallic product.		foundry-minerals		BGS Mines and Quarries Database										Nb		Niobium		yes																manganese ore		MnOr		direct shipping ores		metal ore | industrial minerals		Manganese ore occurs mainly as pyrolusite (MnO2) and rhodochrosite (MnCO3) at grades greater than 20% Mn. The ore is beneficiated via crushing, screening and separation before being directly shipped to be used in blast furnaces for steel manufacture. Manganese ore is also used in fertiliser manufacture, for batteries as manganese dioxide and as paint pigments without needing to be reduced to elemental manganese.

						base metal		cobalt		Co		metal ore		Cobalt is a chemical element with symbol Co and atomic number 27. Like nickel, cobalt in the Earth's crust is found only in chemically combined form, save for small deposits found in alloys of natural meteoric iron. The free element, produced by reductive smelting, is a hard, lustrous, silver-gray metal. - http://en.wikipedia.org/wiki/Cobalt		Y								apatite-gemstone		ApatGe		gemstone		gemstone		Apatite is a group of phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite						abrasive minerals				speciality-and-other-industrial		Naturally occurring abrasives.		abrasive-minerals		BGS Mines and Quarries Database										Ni		Nickel																		dimension stone		DimSt		industrial material		construction		Dimension stone is natural stone or rock that has been selected and fabricated (i.e., trimmed, cut, drilled, ground, or other) to specific sizes or shapes. http://en.wikipedia.org/wiki/Dimension_stone

						base metal		lead		Pb		metal ore		Lead is a chemical element in the carbon group with symbol Pb and atomic number 82. Lead is a soft and malleable metal, which is regarded as a heavy metal and an other metal. Metallic lead has a bluish-white color after being freshly cut, but it soon tarnishes to a dull grayish color when exposed to air. - http://en.wikipedia.org/wiki/Lead										aquamarine		AgM		beryl		gemstone		A blue- or turquoise-colored variety of beryl.						glass manufacturing minerals				speciality-and-other-industrial		General use in the glass making industry, including fluxes.		glass-manufacturing-minerals		BGS Mines and Quarries Database										V		Vanadium																		basalt		Bas		dimension stone		construction		Commercial basalt and traprock includes igneous rocks that are too fine grained to be termed “black granite.” This category includes extrusive igneous rocks, such as andesite, basalt, or dacite, and intrusive igneous rocks, such as amphibolites, diabase, diorites, fine-grained gabbros, peridotites and pyroxenites. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						base metal		nickel		Ni		metal ore		Nickel is a chemical element with the chemical symbol Ni and atomic number 28. It is a silvery-white lustrous metal with a slight golden tinge. Nickel belongs to the transition metals and is hard and ductile. - http://en.wikipedia.org/wiki/Nickel										arsenic		As		metalloid		metal ore		Arsenic is a chemical element with symbol As and atomic number 33. Arsenic occurs in many minerals, usually in conjunction with sulfur and metals, and also as a pure elemental crystal. Arsenic is a metalloid. It can exist in various allotropes, although only the gray.form has important use in industry. - http://en.wikipedia.org/wiki/Arsenic						drilling minerals				speciality-and-other-industrial		Material has potential for use in borehole drilling processes, e.g. as a mud weight or viscosity additive.		drilling-minerals		BGS Mines and Quarries Database										W		Tungsten		yes																granite		Gran		dimension stone		construction		Commercial granites include all feldspathic crystalline rocks of mainly interlocking texture and with individual mineral grains that are visible to the naked eye. This category includes such rock types as anorthosite, gneiss, granite, granodiorite, monzonite, syenite, and all other intermediate igneous and coarse-grained metamorphic rock types. Primary colors of commercial granites are white, gray, pink, and red; green and brown are secondary colors. Although black granites are also included in this category and range in color from dark gray to black, they are not true granites mineralogically but rather mafic rocks, such as diabases, diorites, gabbros, and similar rocks. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						base metal		zinc		Zn		metal ore		Zinc is a metallic chemical element; it has the symbol Zn and atomic number 30. It is the first element of group 12 of the periodic table. In some respects zinc is chemically similar to magnesium: its ion is of similar size and its only common oxidation state is +2. Zinc is the 24th most abundant element in the Earth's crust and has five stable isotopes - http://en.wikipedia.org/wiki/Zinc										asbestos		Asb		industrial mineral		speciality and other industrial rocks and minerals		One of six naturally occurring silicate minerals that occur in long (roughly 1:20 aspect ratio), thin, flexible fibrous crystals. - http://en.wikipedia.org/wiki/Asbestos						energy minerals				top		Raw materials in the energy industry. Includes oil, gas, bituminous sandstone and limestone, oil shale, coal, lignite, peat, thorium, uranium.		energy-minerals		ProMine EU FP7 project, BGS Mines and Quarries Database								Speciality and rare metals		Be		Beryllium		yes																greenstone		GreSt		dimension stone		construction		Commercial greenstones are the result of the metamorphosis of basaltic rocks. Greenstone is named because of the predominance of greenish minerals, such as actinolite, chlorite, or epidote. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

		beryl				beryl		aquamarine		AgM		gemstone		A blue- or turquoise-colored variety of beryl.										asbestos-amphibole		AsbA		asbestos		speciality and other industrial rocks and minerals		Asbestos formed predominantly of amphibole-group minerals, anthophyllite, crocidolite, riebeckite, amosite, tremolite, actinolite.						fossil fuel use				energy-minerals		Material has potential for energy production through burning		fossil-fuel-use		this vocabulary										Bi		Bismuth																		limestone		Lst		dimension stone | industrial rock		construction | industrial minerals		Commercial limestones are rocks of sedimentary origin that primarily are composed of calcium carbonate with or without magnesium. Included in this category are limestone, dolomite, dolomitic limestone, and travertine, which is a calcitic rock that is precipitated from hot springs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						beryl		emerald		Em		gemstone		A variety of the mineral beryl characterized by green color.										asbestos-serpentine		AsbS		asbestos		speciality and other industrial rocks and minerals		Asbestos formed predominantly of serpentine-group minerals (chrysotile)						nuclear energy source				energy-minerals		Material has potential for energy production through use in nuclear reactor		nuclear-energy-source		this vocabulary										Cd		Cadmium																		marble		Mrbl		dimension stone | industrial rock		construction | industrial minerals		Commercial marble includes metamorphosed limestones and serpentine rocks, all of which are capable of taking a polish. An important member of this classification is serpentine marble, which is also known as verde antique, and comprises green-to-black serpentine, which is a hydrous magnesium silicate mineral that is crisscrossed by veins of lighter minerals, such as calcite or dolomite. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						beryl		heliodor		Helio		gemstone		Heliodor is the yellow variety of beryl, the "mother of gemstones".  Heliodor does not include golden colors which are given the apt name of golden beryl. - http://www.galleries.com/Heliodor										asphalt		Asph		liquid hydrocarbons		energy minerals		Asphalt or bitumen is a sticky, black and highly viscous liquid or semi-solid form of petroleum. It may be found in natural deposits or may be a refined product http://en.wikipedia.org/wiki/Asphalt						gemstone		precious stones, semi-precious stones		top		Precious or semi precious stones or metals for use in jewellery or decorative work		gemstone		BGS Mines and Quarries Database										Ge		Germanium		yes																miscellaneous dimension stones		MiscDS		dimension stone		construction		This category includes commercial dimension stone types that do not easily fall into the aforementioned categories, such as soapstone, steatite, or talc, which contain various amounts of the mineral talc. Additional miscellaneous dimension stones include diatomite, mylonite, pumice, schist, tripoli, tuff, porous or scoriaceous volcanic rocks, or any other rocks used as building stones. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						beryl		morganite		Morg		gemstone		Morganite is the pink variety of beryl, the "mother of gemstones". While there are other pink gemstones (rose quartz and tourmaline come to mind), morganite is the most durable and rarest. - http://www.galleries.com/Morganite										barium		Ba		metal		metal ore		Barium is a chemical element with symbol Ba and atomic number 56. It is the fifth element in Group 2, a soft silvery metallic alkaline earth metal. Because of its high chemical reactivity barium is never found in nature as a free element. Its hydroxide was known in pre-modern history as baryta; this substance does not occur as a mineral, but can be prepared by heating barium carbonate. - http://en.wikipedia.org/wiki/Barium						recycling				top		Materials recycled for either remanufacture of a similar product or for use in a different product or manner		recycling		BGS Mines and Quarries Database										Ga		Gallium		yes																sandstone		SndSt		dimension stone		construction		Commercial sandstone is a lithified sand that chiefly comprises quartz or quartz and feldspar with a fragmental (clastic) texture. Sandstone contains interstitial cementing materials, such as calcite, clay, iron oxides, or silica. Arkose (abundant feldspar grains), graywacke (abundant angular rock fragments), and conglomerate (abundant rounded rock fragments) are included in this category. Other members of this category include bluestone, which is a dense, hard, fine-grained feldspathic sandstone that splits easily along planes into thin, smooth slabs; brownstone, which can be sawn or split, is a feldspathic sandstone of brown to reddish-brown color owing to abundant iron oxide; and flagstone, which is a sandstone, or sandy slate, typically red, tan or gray, that splits into large, thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

		carbonaceous material				carbonaceous material		coal		Coal		energy minerals		Coal is a combustible black or brownish-black sedimentary rock composed primarily of carbon along with variable quantities of other elements, chiefly hydrogen, sulfur, oxygen, and nitrogen, derived from fossilized organic remains. Coal is subdivided in terms of rank. The hardest form or highest rank is anthracite coal, which can be regarded as metamorphic rock because of later exposure to elevated temperature and pressure. Intermediate rank coal is bituminous and low rank coal includes lignite. http://en.wikipedia.org/wiki/Coal										baryte		Brt		industrial mineral		industrial minerals		An orthorhombic barium sulfate mineral BaSO4 used as a filler or extender, an addition to industrial products, or a weighting agent in petroleum well drilling mud. http://en.wikipedia.org/wiki/Baryte						mineral specimens				top		Resource end use is for sale to collectors and for education		mineral-specimens		this vocabulary										Hf		Hafnium																		slate		Slt		dimension stone		construction		Commercial slate is a microgranular metamorphic rock formed by the recrystallization of clay sediments, such as claystone, shale, or siltstone. Characterized by excellent parallel cleavage, slates may be easily split into relatively thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf

						carbonaceous material		peat		Peat		energy minerals		An accumulation of partially decayed vegetation or organic matter that forms in wetland conditions, where flooding obstructs flows of oxygen from the atmosphere, slowing rates of decomposition. Peat is commonly harvested as an important source of fuel in certain parts of the world. http://en.wikipedia.org/wiki/Peat										basalt		Bas		dimension stone		construction		Commercial basalt and traprock includes igneous rocks that are too fine grained to be termed “black granite.” This category includes extrusive igneous rocks, such as andesite, basalt, or dacite, and intrusive igneous rocks, such as amphibolites, diabase, diorites, fine-grained gabbros, peridotites and pyroxenites. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf						non-metal ore				top		resource end use is extraction of non-metal elements for direct use, e.g. flourine, bromine, iodine, boron		non-metal-ore		this vocabulary										Hg		Mercury																		industrial rock		IndRo		industrial material				Different kind of rock types, which are uses for industrial purposes.

		chalcedony				chalcedony		agate		Agt		gemstone		A variety of chalcedony having variegated colors arranged in stripes, blended in clouds, or showing mosslike forms. Sardonyx is a red-white or rarely red-white-black variant.. - http://www.merriam-webster.com/dictionary/agate; http://www.quartzpage.de/agate.html										base metal		BM		metal		metal ore		In chemistry, the term base metal is used informally to refer to a metal that oxidizes or corrodes relatively easily and reacts variably with diluted hydrochloric acid (HCl) to form hydrogen. Examples include iron, nickel, lead and zinc. Copper is also considered a base metal because it oxidizes relatively easily, although it does not react with HCl. - http://en.wikipedia.org/wiki/Base_metal						agriculture				top		Material used for agricultural or horticultural purposes as a fertiliser, soil conditioner or improver.		agriculture		BGS Mines and Quarries Database										In		Indium		yes																diatomite		Dtm		industrial rock		industrial minerals		'Diatomaceous Earth' or 'kieselguhr', fine grained siliceous sediment composed of remains of diatoms (microscopic plants) derived from lacustrine deposits; used as fillers, absorbents, abrasives, an insulator and filter medium in the food industry

						chalcedony		carnelian		Carnl		gemstone		A variety of chalcedony colored by iron oxide, which is commonly used as a semi-precious gemstone.  The color can vary greatly, ranging from pale orange to an intense almost-black coloration. When Carnelian grades into brown it is known as Sard. Some very dark brown Carnelian can be classified as Jasper.  The distinction between these is very fine and relies more on visual appearance than scientific analysis.  As a result, it is very possible that one man's Carnelian may be another man's Sard, Agate or Jasper. - http://en.wikipedia.org/wiki/Carnelian; http://www.controverscial.com/Carnelian.htm										bauxite		Baux		direct shipping ores		metal ore | industrial minerals		A residual clay deposit, aluminous laterite, derived from the alteration of basalt lava, containing at least 50% Al(OH)3; used as a source of aluminium and as feedstock for ferrous aluminium sulphate water purification material. Used as proppant for hydraulic fracturing; used as abrasive. http://geology.com/minerals/bauxite.shtml						fertilizers				agriculture		Direct application K- or P-bearing rock as a fertiliser; rock used for chemical fertiliser production e.g. phosphate; mineral used to prevent caking of fertilizer granules		fertilizers		ProMine EU FP7 project, BGS Mines and Quarries Database										Li		Lithium																		laterite		Late		industrial rock		construction		Deeply weathered rock material, weakly consolidated, composed of relict quartz, and clays or oxide minerals produced by weathering of source rock. Used historically for building construction. http://en.wikipedia.org/wiki/Laterite

						chalcedony		chrysoprase		Chrys		gemstone		A variety of chalcedony that contains small quantities of nickel. Its color is normally apple-green, but varies to deep green. The darker varieties of chrysoprase are also referred to as prase. (However, the term prase is also used to describe chlorite-included quartz, and to a certain extent is a color-descriptor, rather than a rigorously defined mineral variety.) - http://en.wikipedia.org/wiki/Chrysoprase										bentonite		Bent		Fullers earth		industrial minerals		Bentonite is an absorbent aluminium phyllosilicate, essentially impure clay consisting mostly of montmorillonite. - http://en.wikipedia.org/wiki/Bentonite						agricultural lime				agriculture		Direct application of chalk, limestone or dolomite for soil conditioning		agricultural-lime		BGS Mines and Quarries Database										Cs		Cesium																		nepheline syenite		NephS		industrial rock		industrial minerals		In the IUGS classification, the variety of foid syenite in which nepheline is the most abundant feldspathoid.  - AGI - Glossary of geology

		chemical compound product				chemical compound product		nitrate		Nitr		fertilizer		Nitrates are mainly produced for use as fertilizers in agriculture because of their high solubility and biodegradability. The main nitrates are ammonium, sodium, potassium, and calcium salts. Several million kilograms are produced annually for this purpose. - http://en.wikipedia.org/wiki/Nitrate										beryl		Brl		gemstone		gemstone		Beryl is often unknown to the general public, even the gemstone-buying public. However, it is one of the most important gem minerals. Beryl is colorless in pure form; it is the many different impurities that give beryl its varied coloration. - http://www.galleries.com/Beryl						horticultural				agriculture		Horticultural uses e.g. sand for top dressing, peat		horticultural		BGS Mines and Quarries Database										Rb		Rubidium																		perlite		Perl		industrial rock		industrial minerals		'Perlite' is a volcanic glass with sufficient water content to cause it to expand, or froth up, when heated, forming a lightweight granular aggregate; used in construction, insulation, packaging and agriculture

						chemical compound product		soda ash		Natr		glass manufacturing minerals, chemicals,		The manufacture of glass is one of the most important uses of sodium carbonate. Sodium carbonate acts as a flux for silica, lowering the melting point of the mixture to something achievable without special materials. - http://en.wikipedia.org/wiki/Soda_ash										beryllium		Be		metal		metal ore		Beryllium is the chemical element with the symbol Be and atomic number 4. Because any beryllium synthesized in stars is short-lived, it is a relatively rare element in the universe. It is a divalent element which occurs naturally only in combination with other elements. - http://en.wikipedia.org/wiki/Berylliumin minerals. Notable gemstones which contain beryllium include beryl (aquamarine, emerald) and chrysoberyl. - http://en.wikipedia.org/wiki/Beryllium						landscaping				agriculture		Soil and aggregates used for landscaping		landscaping		BGS Mines and Quarries Database										Re		Rhenium																		phosphate rock		PhosR		industrial rock		fertilizer | industrial minerals		Any rock that contains one or more phosphatic minerals of sufficient purity and quantity to permit its commercial use as a source of phosphatic compounds or elemental phosphorus. About 90% of the world's production is sedimentary phosphate rock, or phosphorite; the remainder is igneous rock rich in apatite.

						chemical compound product		lime		LstL		industrial product treatment, agricultural		Strictly speaking, lime is calcium oxide or calcium hydroxide, but the category is commonly applied to calcium-containing inorganic material in which carbonates, oxides and hydroxides predominate. -  http://en.wikipedia.org/wiki/Lime_(material)										bismuth		Bi		metal		metal ore		Bismuth is a chemical element with symbol Bi and atomic number 83. Bismuth, a pentavalent other metal, chemically resembles arsenic and antimony. Elemental bismuth may occur naturally, although its sulfide and oxide form important commercial ores. - http://en.wikipedia.org/wiki/Bismuth																										REE		Rare Earths (undifferentiated)		yes																pozzolan		Pozz		industrial rock		cement manufacture		Pozzolan is a siliceous or siliceous and aluminous material which will react chemically with calcium hydroxide to form compounds possessing cementitious properties (ASTM C618). The broad definition of a pozzolan imparts no bearing on the origin of the material, only on its capability of reacting with calcium hydroxide and water.... The general definition of a pozzolan embraces a large number of materials which vary widely in terms of origin, composition and properties. - http://en.wikipedia.org/wiki/Pozzolan

						chemical compound product		potash		Pota		speciality and other industrial rocks and minerals		Potash is any of various salts that contain potassium in water-soluble form, the most common being potassium chloride (KCl). Mostly used in fertilizers. - http://en.wikipedia.org/wiki/Potash										black coal		BlcC		coal		energy minerals		Bituminous coal or black coal is a moderately hard coal containing higher carbon and fewer impurities than lignite coal but of poorer quality than anthracite. Its coloration can be black or sometimes dark brown; often there are well-defined bands of bright and dull material within the seams. These distinctive sequences, which are classified according to either "dull, bright-banded" or "bright, dull-banded", is how bituminous coals are stratigraphically identified. - http://en.wikipedia.org/wiki/Black_coal																										Sb		Antimony		yes																pumice		Pumi		industrial rock		industrial applications		A volcanic rock that consists of highly vesicular rough textured volcanic glass, which may or may not contain crystals. It is typically light colored. Scoria is another vesicular volcanic rock that differs from pumice in having larger vesicles and thicker vesicle walls and being dark colored and denser. - http://en.wikipedia.org/wiki/Pumice

						chemical compound product		chemical oxide product		MiPrO				Commodity is a chemical compound product oxide that is extracted/processed from an ore material mined from the Earth										borate		Bor		industrial mineral		industrial minerals		Earth material that contains economically significant amounts of minerals containing a borate anion group, one of BO3, B2O5, B3O6, B2O4 , or [B(O,OH)4]. - http://en.wikipedia.org/wiki/Borate_minerals																										Se		Selenium																		shell grit		ShGri		industrial rock		agriculture		Shell grit is coarsely ground or broken seashells. It is used, among other things, by birds as a source of calcium for egg shell production, and to aid digestion. - http://en.wikipedia.org/wiki/Shell_grit

		chemical oxide product				chemical oxide product		alumina		Alum		abrasive minerals | ceramic and refractory		Alumina is a fairly chemically inert and white chemical compound of aluminium and oxygen with the chemical formula Al2O3. It is the most commonly occurring of several aluminium oxides, and specifically identified as aluminium(III) oxide. It may also be called aloxide, aloxite, or alundum depending on particular forms or applications. Used as filler in plastic and cosmetics, as a catalyst. Corundum used as an abrasive is considered and industrial mineral. - http://en.wikipedia.org/wiki/Alumina										boron		B		metalloid		metal ore		Boron is a chemical element with symbol B and atomic number 5. Because boron is produced entirely by cosmic ray spallation and not by stellar nucleosynthesis, it is a low-abundance element in both the solar system and the Earth's crust. Boron is concentrated on Earth by the water-solubility of its more common naturally occurring compounds, the borate minerals. These are mined industrially as evaporites, such as borax and kernite. - http://en.wikipedia.org/wiki/Boron																										Ta		Tantalum																		spongolite		Spong		industrial rock		horticulture | industrial product treatment		Spongolite is a stone made almost entirely from fossilised sponges. It is light and porous. - http://en.wikipedia.org/wiki/Spongolite

						chemical oxide product		chrome		Cr2O3		speciality and other industrial rocks and minerals		A green-colored oxide of chromium, used as a pigment, originally called viridian. http://en.wikipedia.org/wiki/Chromium(III)_oxide										brick clay		Bclay		clay		structural clay products		End use is determined by the properties of the material therefore it is a valid commodity type																										Te		Tellurium																		organic material		OrgM		industrial material				Earth material composed of organic compounds derived from the remains of dead organisms and their waste products in the environment.  Larger molecules of organic matter can be formed from the polymerization of different parts of already broken down matter. - http://en.wikipedia.org/wiki/Organic_matter

						chemical oxide product		iron oxide		FeOx				Commodity of interest is any of the sixteen known iron oxides and oxyhydroxides, extracted from the mined material, exclusive of hematite or magnetite produced as an industrial mineral. - http://en.wikipedia.org/wiki/Iron_oxide										bromine		Br		non metal		non metal ore		Bromine (from Greek: βρῶμος, brómos, meaning "strong-smelling" or "stench")[3] is a chemical element with the symbol Br, and atomic number of 35. It is in the halogen group. -  http://en.wikipedia.org/wiki/Bromine																										Ti		Titanium (ilmenite, rutile)																		carbonaceous material		CaMa		organic material		energy minerals		Accummulation rich in, or composed of carbon, normally derived from decomposed plant or animal matter. http://en.wikipedia.org/wiki/Carbonaceous

						chemical oxide product		lithium oxide		LiO2		ceramic and refractory		Lithium oxide is used as a flux in ceramic glazes; and creates blues with copper and pinks with cobalt. Lithium oxide reacts with water and steam, forming lithium hydroxide and should be isolated from them. - http://en.wikipedia.org/wiki/Lithium_oxide										brown coal		BrnC		coal		energy minerals		Lignite, often referred to as sub-bituminous or brown coal, is a soft brown combustible sedimentary rock that is formed from naturally compressed peat. It is considered the lowest rank of coal due to its relatively low heat content. It is mined in Bulgaria, Kosovo, Greece, Germany, Poland, Serbia, Russia, Turkey, the United States, Canada, India, Australia and many other parts of Europe and it is used almost exclusively as a fuel for steam-electric power generation. 25.7% of Germany's electricity comes from lignite power plants, while in Greece lignite provides about 50% of its power needs. - http://en.wikipedia.org/wiki/Brown_coal																										Zr		Zirconium (zircon, baddeleyite)																		coal		Coal		carbonaceous material		energy minerals		Coal is a combustible black or brownish-black sedimentary rock composed primarily of carbon along with variable quantities of other elements, chiefly hydrogen, sulfur, oxygen, and nitrogen, derived from fossilized organic remains. Coal is subdivided in terms of rank. The hardest form or highest rank is anthracite coal, which can be regarded as metamorphic rock because of later exposure to elevated temperature and pressure. Intermediate rank coal is bituminous and low rank coal includes lignite. http://en.wikipedia.org/wiki/Coal

						chemical oxide product		magnesia		MgOx		industrial minerals		Magnesium oxide (MgO), or magnesia, is a white hygroscopic solid mineral that occurs naturally as periclase and is a source of magnesium (see also oxide). - http://en.wikipedia.org/wiki/Magnesium_oxide		Y								cadmium		Cd		metal		metal ore		Cadmium is a chemical element with the symbol Cd and atomic number 48. This soft, bluish-white metal is chemically similar to the two other stable metals in group 12, zinc and mercury. - http://en.wikipedia.org/wiki/Cadmium																						Non Metallic commodities		Energy commodities		Bitum		Bituminous sandstone/limestone; oil shale																		anthracite		Anthr		coal		energy minerals		Anthracite is a hard, compact variety of mineral coal that has a high luster. It has the highest carbon content, the fewest impurities, and the highest calorific content of all types of coal (compared to bituminous coal and lignite). http://en.wikipedia.org/wiki/Anthracite

						chemical oxide product		niobium pentoxide		Nb2O5		speciality and other industrial rocks and minerals		Niobium pentoxide is the inorganic compound with the formula Nb2O5. It is a colourless insoluble solid that is fairly unreactive. It is the main precursor to all materials made of niobium, the dominant application being alloys, but other specialized applications include capacitors, lithium niobate, and optical glasses. - http://en.wikipedia.org/wiki/Niobium_pentoxide		Y								calcite		Cal		industrial mineral		industrial minerals		A trigonal calcium carbonate mineral CaCO3 used in large crystal form for optics and as compound additive for soil remediation, soil stabilization and concrete repair. http://www.webmineral.com/data/Calcite.shtml http://en.wikipedia.org/wiki/Calcite																										Coal		Coal, lignite		Coking coal only																black coal		BlcC		coal		energy minerals		Bituminous coal or black coal is a moderately hard coal containing higher carbon and fewer impurities than lignite coal but of poorer quality than anthracite. Its coloration can be black or sometimes dark brown; often there are well-defined bands of bright and dull material within the seams. These distinctive sequences, which are classified according to either "dull, bright-banded" or "bright, dull-banded", is how bituminous coals are stratigraphically identified. - http://en.wikipedia.org/wiki/Black_coal

						chemical oxide product		phosphorous pentoxide		P2O5				Phosphorus pentoxide is a chemical compound with molecular formula P4O10 (with its common name derived from its empirical formula, P2O5). This white crystalline solid is the anhydride of phosphoric acid. It is a powerful desiccant and dehydrating agent. - http://en.wikipedia.org/wiki/Phosphorous_pentoxide		Y								carbonaceous material		CaMa		organic material		energy minerals		Accummulation rich in, or composed of carbon, normally derived from decomposed plant or animal matter. http://en.wikipedia.org/wiki/Carbonaceous																										Gas		Gas																		brown coal		BrnC		coal		energy minerals		Lignite, often referred to as sub-bituminous or brown coal, is a soft brown combustible sedimentary rock that is formed from naturally compressed peat. It is considered the lowest rank of coal due to its relatively low heat content. It is mined in Bulgaria, Kosovo, Greece, Germany, Poland, Serbia, Russia, Turkey, the United States, Canada, India, Australia and many other parts of Europe and it is used almost exclusively as a fuel for steam-electric power generation. 25.7% of Germany's electricity comes from lignite power plants, while in Greece lignite provides about 50% of its power needs. - http://en.wikipedia.org/wiki/Brown_coal

						chemical oxide product		rare earth oxide		REEOx		ceramic and refractory		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium.[2] Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element		Y								carnallite		Carn		evaporite		non metal ore		Carnallite is named for Prussian mining engineer, Rudolph von Carnall. It forms in marine evaporite deposits where sea water has been concentrated and exposed to prolonged evaporation.- http://www.galleries.com/Carnallite																										GTH		Geothermal energy																		peat		Peat		carbonaceous material		energy minerals		An accumulation of partially decayed vegetation or organic matter that forms in wetland conditions, where flooding obstructs flows of oxygen from the atmosphere, slowing rates of decomposition. Peat is commonly harvested as an important source of fuel in certain parts of the world. http://en.wikipedia.org/wiki/Peat

						chemical oxide product		tantalum pentoxide		Ta2O5		electronics		An oxide of tantalum also known as tantalum(V) oxide, a white, inert solid with a high refractive index and low absorption (i.e. colourless), useful for coatings, and used in the production of capacitors, due to its high dielectric constant. - http://en.wikipedia.org/wiki/Tantalum_pentoxide										carnelian		Carnl		chalcedony		gemstone		A variety of chalcedony colored by iron oxide, which is commonly used as a semi-precious gemstone.  The color can vary greatly, ranging from pale orange to an intense almost-black coloration. When Carnelian grades into brown it is known as Sard. Some very dark brown Carnelian can be classified as Jasper.  The distinction between these is very fine and relies more on visual appearance than scientific analysis.  As a result, it is very possible that one man's Carnelian may be another man's Sard, Agate or Jasper. - http://en.wikipedia.org/wiki/Carnelian; http://www.controverscial.com/Carnelian.htm																										Peat		Peat																		gaseous hydrocarbons		CHgas		organic material		energy minerals		Natural gas is a hydrocarbon gas mixture consisting primarily of methane, but commonly includes varying amounts of other higher alkanes and even a lesser percentage of carbon dioxide, nitrogen, and hydrogen sulfide. http://en.wikipedia.org/wiki/Natural_gas

						chemical oxide product		uranium oxide		U3O8		nuclear energy source		Uranium dioxide or uranium(IV) oxide (UO2), also known as urania or uranous oxide, is an oxide of uranium, and is a black, radioactive, crystalline powder that naturally occurs in the mineral uraninite. It is used in nuclear fuel rods in nuclear reactors. A mixture of uranium and plutonium dioxides is used as MOX fuel. Prior to 1960 it was used as yellow and black color in ceramic glazes and glass. - http://en.wikipedia.org/wiki/Uranium_dioxide										cassiterite-gemstone		CassGe		gemstone		gemstone		Cassiterite is a mineral that has ornately faceted specimens with high luster. It is generally opaque, but its luster and multiple crystal faces cause a nice sparkle. -  http://www.galleries.com/Cassiterite																										Petr		Petroleum																		coal bed methane		CBM		gaseous hydrocarbons		energy minerals		Coal bed methane (CBM) or coal seam gas (CSG) is a form of natural gas extracted from coal beds. Coal bed methane contains very little heavier hydrocarbons such as propane or butane, and no natural-gas condensate. It often contains up to a few percent carbon dioxide. http://en.wikipedia.org/wiki/Coal_bed_methane

						chemical oxide product		vanadium pentoxide		V2O5		speciality and other industrial rocks and minerals		A brown/yellow solid, although when freshly precipitated from aqueous solution, its colour is deep orange. Also known as vanadium(V) oxide or vanadia. Because of its high oxidation state, is both an amphoteric oxide and an oxidizing agent, used as a precursor to alloys of vanadium and as an industrial catalyst. - http://en.wikipedia.org/wiki/Vanadium(V)_oxide										cerium		Ce		LREE		metal ore		Cerium is a chemical element with symbol Ce and atomic number 58. It is a soft, silvery, ductile metal which easily oxidizes in air. - http://en.wikipedia.org/wiki/Cerium																										Th		Thorium																		gas hydrate		Hyd		gaseous hydrocarbons		energy minerals		Gas hydrate, is a solid clathrate compound (more specifically, a clathrate hydrate) in which a large amount of methane is trapped within a crystal structure of water, forming a solid similar to ice. Significant deposits of methane clathrate have been found under sediments on the ocean floors of the Earth. http://en.wikipedia.org/wiki/Gas_hydrate

						chemical oxide product		yttrium oxide		Y2O3				Yttrium oxide, also known as yttria is an air-stable, white solid substance. Used to make Eu:YVO4 and Eu:Y2O3 phosphors that give the red color in color TV picture tubes, to make yttrium iron garnets used in microwave filters, and to make the high temperature superconductor YBa2Cu3O7. - http://en.wikipedia.org/wiki/Yttrium_oxide										cesium		Cs		metal		metal ore		Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature. - Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature - http://en.wikipedia.org/wiki/Cesium																										U		Uranium																		reservoir gas		Gas		gaseous hydrocarbons		energy minerals		Natural gas derived from underground rock reservoirs typically containing methane with lesser amounts of ethane, propane, butane and pentane. Natural gas is commonly associated with liquid petroleum in the reservoirs but is extracted and managed differently.

						chemical oxide product		zirconia		ZrO2		ceramic and refractory		A white crystalline oxide of zirconium. Used in the production of ceramics, as a protective coating on particles of titanium dioxide pigments, as a refractory material, in insulation, abrasives and enamels, in oxygen sensors and fuel cell membranes, and as the solid electrolyte in electrochromic devices. - http://en.wikipedia.org/wiki/Zirconia										chalcedony		Chlce		silica-gemstone		gemstone		Chalcedony is a cryptocrystalline form of silica, composed of very fine intergrowths of the minerals quartz and moganite.- http://en.wikipedia.org/wiki/Chalcedony																								Precious and semi-precious stones		Diam		Diamond (industrial and gemstone)																		liquid hydrocarbons		CHliq		organic material		energy minerals		Liquid hydrocarbons consist of hydrocarbons of various molecular weights and other liquid or semi-solid organic compounds.

		clay				clay		brick clay		Bclay		structural clay products		End use is determined by the properties of the material therefore it is a valid commodity type										chemical compound product		MiPr		produced commodity				Commodity is a chemical compound that is extracted/processed from an ore material mined from the Earth																										Em		Emerald																		asphalt		Asph		liquid hydrocarbons		energy minerals		Asphalt or bitumen is a sticky, black and highly viscous liquid or semi-solid form of petroleum. It may be found in natural deposits or may be a refined product http://en.wikipedia.org/wiki/Asphalt

						clay		kaolin		Kaol		industrial minerals		Rocks that are rich in kaolinite, a clay mineral with the chemical composition Al2Si2O5(OH)4. Kaolinite is a layered silicate mineral, with one tetrahedral sheet linked through oxygen atoms to one octahedral sheet of alumina octahedra.   http://en.wikipedia.org/wiki/China_clay										chemical oxide product		MiPrO		chemical compound product				Commodity is a chemical compound product oxide that is extracted/processed from an ore material mined from the Earth																										Rub		Ruby, sapphire, corundum (gemstone)																		oil		Oil		liquid hydrocarbons		energy minerals		Oil or petroleum consists of hydrocarbons of various molecular weights such as alkanes (pentane, hexane, heptane, octane) and other liquid organic compounds, typically recovered from drilling of underground reservoirs. http://en.wikipedia.org/wiki/Petroleum

						clay		Fullers earth		Feart		industrial minerals		Clay-rich Earth material that has the capability to decolorize oil or other liquids without chemical treatment. Fuller's earth typically consists of palygorskite (attapulgite) or bentonite. - http://en.wikipedia.org/wiki/Fuller%27s_earth										chert		Chrt		silica		industrial minerals		Chert is a fine-grained silica-rich microcrystalline, cryptocrystalline or microfibrous sedimentary rock that may contain small fossils. It varies greatly in color (from white to black), but most often manifests as gray, brown, grayish brown and light green to rusty red; its color is an expression of trace elements present in the rock, and both red and green are most often related to traces of iron (in its oxidized and reduced forms respectively). - http://en.wikipedia.org/wiki/Chert																										GemS		Beryls, quartz, tourmalines, garnets, topaz, peridot, zircon, etc. (gemstones)																		oil shale		OilS		liquid hydrocarbons		energy minerals		Fine-grained sedimentary rock, yielding significant quantities of oil upon decomposition by heating to high temperatures

						clay		halloysite		Hall		industrial minerals		Halloysite is a 1:1 aluminosilicate clay mineral with the empirical formula Al2Si2O5(OH)4. Its main constituents are aluminium (20.90%), silicon (21.76%) and hydrogen (1.56%). Halloysite typically forms by hydrothermal alteration of alumino-silicate minerals.[4] It can occur intermixed with dickite, kaolinite, montmorillonite and other clay minerals. - http://en.wikipedia.org/wiki/Halloysite										chlorite		Chlo		industrial mineral		industrial minerals		The chlorites are a group of phyllosilicate minerals. Chlorites can be described by the following four endmembers based on their chemistry via substitution of the following four elements in the silicate lattice; Mg, Fe, Ni, and Mn. - http://en.wikipedia.org/wiki/Chlorite_group																								Minerals for chemical use		Bor		Borates		yes																tar sand		TarS		liquid hydrocarbons		energy minerals		Medium-grained sedimentary rock, yielding significant quantities of tar or oil upon decomposition by heating to high temperatures

						clay		sepiolite		Sepio		industrial minerals		Sepiolite is used in oil drilling, for cat litter and in a solid form for carving, where it is known as Meerschaum. In construction, sepiolite can be used in lime mortars as water reservoir. http://en.wikipedia.org/wiki/Sepiolite										chrome		Cr2O3		chemical oxide product		speciality and other industrial rocks and minerals		A green-colored oxide of chromium, used as a pigment, originally called viridian. http://en.wikipedia.org/wiki/Chromium(III)_oxide																										Brt		Barite																		sand		Sand		industrial material | sand and gravel		industrial product treatment		Industrial sand is a term normally applied to high purity silica sand products with closely controlled sizing.  It is a more precise product than common concrete and asphalt gravels.  Silica is the name given to a group of minerals composed solely of silicon and oxygen, the two most abundant elements in the earth’s crust.  - http://www.sand.org/What-is-Industrial-Sand

						clay		white-firing clay		ClyR		ceramic and refractory		A clay that imparts whiteness to the finished ceramic ware when fired. - http://www.britannica.com/EBchecked/topic/642810/whiteware										chromite		Chro		industrial mineral | metallic ore		ceramic and refractory		An isometric iron chromium oxide: FeCr2O4 used as a refractory material, because it has a high heat stability. Extracted chromium from chromite is used in chrome plating and alloying for production of corrosion resistant superalloys, nichrome, and stainless steel. Chromium is used as a pigment for glass, glazes, and paint, and as an oxidizing agent for tanning leather. http://www.webmineral.com/data/Chromite.shtml http://en.wikipedia.org/wiki/Chromite																										Fl		Fluorite		yes																foundry sand		Fsand		sand		foundry minerals		Sand that when moistened or oiled tends to pack well and hold its shape. It is used in the process of sand casting. http://en.wikipedia.org/wiki/Foundry_sand

		coal				coal		anthracite		Anthr		energy minerals		Anthracite is a hard, compact variety of mineral coal that has a high luster. It has the highest carbon content, the fewest impurities, and the highest calorific content of all types of coal (compared to bituminous coal and lignite). http://en.wikipedia.org/wiki/Anthracite		Cocking coal only								chromium		Cr		ferrous metal		metal ore		Chromium is a chemical element which has the symbol Cr and atomic number 24. It is the first element in Group 6. It is a steely-gray, lustrous, hard and brittle metal which takes a high polish, resists tarnishing, and has a high melting point. - http://en.wikipedia.org/wiki/Chromium																										Mg		Magnesium (magnesite)		yes																frac sand		Frsand		sand		speciality and other industrial rocks and minerals		Frac sand is a high-purity quartz sand with very durable and very round grains. It is a crush-resistant material used in the hydraulic fracturing process  to produce petroleum fluids, such as oil, natural gas and natural gas liquids from rock units that lack adequate pore space for these fluids to flow to a well. - http://geology.com/articles/frac-sand/

						coal		black coal		BlcC		energy minerals		Bituminous coal or black coal is a moderately hard coal containing higher carbon and fewer impurities than lignite coal but of poorer quality than anthracite. Its coloration can be black or sometimes dark brown; often there are well-defined bands of bright and dull material within the seams. These distinctive sequences, which are classified according to either "dull, bright-banded" or "bright, dull-banded", is how bituminous coals are stratigraphically identified. - http://en.wikipedia.org/wiki/Black_coal										chrysoberyl		CBrl		gemstone		gemstone		Chrysoberyl is a poorly known mineral in the gem world even though the gem varieties are popular.There are three main gem varieties: - http://www.galleries.com/Chrysoberyl																										Nasulf		Sodium sulphate																		industrial mineral		IndMi		direct use commodity		industrial minerals		Commodity is a mineral or mineral group that is directly used for industrial purposes.

						coal		brown coal		BrnC		energy minerals		Lignite, often referred to as sub-bituminous or brown coal, is a soft brown combustible sedimentary rock that is formed from naturally compressed peat. It is considered the lowest rank of coal due to its relatively low heat content. It is mined in Bulgaria, Kosovo, Greece, Germany, Poland, Serbia, Russia, Turkey, the United States, Canada, India, Australia and many other parts of Europe and it is used almost exclusively as a fuel for steam-electric power generation. 25.7% of Germany's electricity comes from lignite power plants, while in Greece lignite provides about 50% of its power needs. - http://en.wikipedia.org/wiki/Brown_coal										chrysoprase		Chrys		chalcedony		gemstone		A variety of chalcedony that contains small quantities of nickel. Its color is normally apple-green, but varies to deep green. The darker varieties of chrysoprase are also referred to as prase. (However, the term prase is also used to describe chlorite-included quartz, and to a certain extent is a color-descriptor, rather than a rigorously defined mineral variety.) - http://en.wikipedia.org/wiki/Chrysoprase																										Natr		Sodium carbonate (trona)																		aluminosilicate		And		industrial mineral		industrial minerals		Aluminosilicate minerals are minerals composed of aluminium, silicon, and oxygen, plus countercations. They are a major component of kaolin and other clay minerals.Andalusite, kyanite, and sillimanite are naturally occurring aluminosilicate minerals that have the composition Al2SiO5 - http://en.wikipedia.org/wiki/Aluminosilicate

		corundum-gemstone				corundum-gemstone		ruby		Rub		gemstone		A ruby is a pink to blood-red colored gemstone, a variety of the mineral corundum (aluminium oxide).  - http://en.wikipedia.org/wiki/Rub\\										chrysotile		Chr		asbestos-serpentine		speciality and other industrial rocks and minerals		Monoclinic or orthorhombic Mg3(Si2O5)(OH)4 fibrous asbestos mineral that can be spun and woven into fabric, used in asbestos cement roof sheets ceiling panels and for walls and floors. Chrysotile has been a component in joint compound, some plasters, brake linings, fire barriers, pipe insulation, and gaskets for high temperature equipment. http://www.webmineral.com/data/Chrysotile.shtml http://en.wikipedia.org/wiki/Chrysotile																										Py		Pyrite																		andalusite		Anda		aluminosilicate		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks. http://webmineral.com/data/Andalusite.shtml

						corundum-gemstone		sapphire		Saph		gemstone		Sapphire is a blue gemstone variety of the mineral corundum. - http://en.wikipedia.org/wiki/Sapphire										citrine		Citr		quartz-gemstone		gemstone		Citrine is a variety of quartz whose color ranges from a pale yellow to brown. - http://en.wikipedia.org/wiki/Citrine#Citrine																										S		Sulphur																		kyanite		Kya		aluminosilicate		industrial minerals		Triclinic Al2SiO5 aluminium neosilicate mineral used primarily in refractory and ceramic products, including porcelain plumbing fixtures and dishware. It is also used in electronics, electrical insulators and abrasives. http://www.webmineral.com/data/Kyanite.shtml http://en.wikipedia.org/wiki/Kyanite

		dimension stone				dimension stone		basalt		Bas		construction		Commercial basalt and traprock includes igneous rocks that are too fine grained to be termed “black granite.” This category includes extrusive igneous rocks, such as andesite, basalt, or dacite, and intrusive igneous rocks, such as amphibolites, diabase, diorites, fine-grained gabbros, peridotites and pyroxenites. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										clay		Cly		industrial mineral		industrial minerals | construction		Deposits mostly composed of microcrystalline phyllosilicate minerals containing variable amounts of water trapped in the mineral structure. - http://en.wikipedia.org/wiki/Clay																										Salt		Rock salt																		pyrophyllite		Pphy		aluminosilicate		industrial minerals		A phyllosilicate mineral composed of aluminium silicate hydroxide: Al2Si4O10(OH)2. Pyrophyllite is easily machineable and has excellent thermal stability and is added to clay to reduce thermal expansion when firing and is combined with other compounds, such as in insecticide and for making bricks. It is also used for slate pencils, chalk (French chalk) and small carving. http://www.webmineral.com/data/Pyrophyllite.s html http://en.wikipedia.org/wiki/Pyrophyllite

						dimension stone		granite		Gran		construction		Commercial granites include all feldspathic crystalline rocks of mainly interlocking texture and with individual mineral grains that are visible to the naked eye. This category includes such rock types as anorthosite, gneiss, granite, granodiorite, monzonite, syenite, and all other intermediate igneous and coarse-grained metamorphic rock types. Primary colors of commercial granites are white, gray, pink, and red; green and brown are secondary colors. Although black granites are also included in this category and range in color from dark gray to black, they are not true granites mineralogically but rather mafic rocks, such as diabases, diorites, gabbros, and similar rocks. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										coal		Coal		carbonaceous material		energy minerals		Coal is a combustible black or brownish-black sedimentary rock composed primarily of carbon along with variable quantities of other elements, chiefly hydrogen, sulfur, oxygen, and nitrogen, derived from fossilized organic remains. Coal is subdivided in terms of rank. The hardest form or highest rank is anthracite coal, which can be regarded as metamorphic rock because of later exposure to elevated temperature and pressure. Intermediate rank coal is bituminous and low rank coal includes lignite. http://en.wikipedia.org/wiki/Coal																										Sr		Strontium																		sillimanite		Sill		aluminosilicate		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks used in the manufacture of high alumina refractories or alumina bricks. http://www.webmineral.com/data/Sillimanite.shtml http://en.wikipedia.org/wiki/Sillimanite

						dimension stone		greenstone		GreSt		construction		Commercial greenstones are the result of the metamorphosis of basaltic rocks. Greenstone is named because of the predominance of greenish minerals, such as actinolite, chlorite, or epidote. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										coal bed methane		CBM		gaseous hydrocarbons		energy minerals		Coal bed methane (CBM) or coal seam gas (CSG) is a form of natural gas extracted from coal beds. Coal bed methane contains very little heavier hydrocarbons such as propane or butane, and no natural-gas condensate. It often contains up to a few percent carbon dioxide. http://en.wikipedia.org/wiki/Coal_bed_methane																										Zlt		Zeolites																		alunite		Alu		industrial mineral		industrial minerals		A trigonal hydrated aluminium potassium, sulfate mineral, KAl3(SO4)2(OH)6 mined for the manufacture of alum. http://www.webmineral.com/data/Alunite.shtml http://en.wikipedia.org/wiki/Alunite

						dimension stone		miscellaneous dimension stones		MiscDS		construction		This category includes commercial dimension stone types that do not easily fall into the aforementioned categories, such as soapstone, steatite, or talc, which contain various amounts of the mineral talc. Additional miscellaneous dimension stones include diatomite, mylonite, pumice, schist, tripoli, tuff, porous or scoriaceous volcanic rocks, or any other rocks used as building stones. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										cobalt		Co		base metal		metal ore		Cobalt is a chemical element with symbol Co and atomic number 27. Like nickel, cobalt in the Earth's crust is found only in chemically combined form, save for small deposits found in alloys of natural meteoric iron. The free element, produced by reductive smelting, is a hard, lustrous, silver-gray metal. - http://en.wikipedia.org/wiki/Cobalt																								Ceramic and refractory minerals		ClyC		Common clays (brick, tile)																		apatite		Apat		industrial mineral		fertilizers		Apatite is a group of calcium phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite

						dimension stone		sandstone		SndSt		construction		Commercial sandstone is a lithified sand that chiefly comprises quartz or quartz and feldspar with a fragmental (clastic) texture. Sandstone contains interstitial cementing materials, such as calcite, clay, iron oxides, or silica. Arkose (abundant feldspar grains), graywacke (abundant angular rock fragments), and conglomerate (abundant rounded rock fragments) are included in this category. Other members of this category include bluestone, which is a dense, hard, fine-grained feldspathic sandstone that splits easily along planes into thin, smooth slabs; brownstone, which can be sawn or split, is a feldspathic sandstone of brown to reddish-brown color owing to abundant iron oxide; and flagstone, which is a sandstone, or sandy slate, typically red, tan or gray, that splits into large, thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										copper		Cu		base metal		metal ore		Copper is a chemical element with the symbol Cu and atomic number 29. It is a ductile metal with very high thermal and electrical conductivity. Pure copper is soft and malleable; a freshly exposed surface has a reddish-orange color. It is used as a conductor of heat and electricity, a building material, and a constituent of various metal alloys - http://en.wikipedia.org/wiki/Copper																										ClyR		White-firing clays (refractory and ceramic clays)																		asbestos		Asb		industrial mineral		speciality and other industrial rocks and minerals		One of six naturally occurring silicate minerals that occur in long (roughly 1:20 aspect ratio), thin, flexible fibrous crystals. - http://en.wikipedia.org/wiki/Asbestos

						dimension stone		slate		Slt		construction		Commercial slate is a microgranular metamorphic rock formed by the recrystallization of clay sediments, such as claystone, shale, or siltstone. Characterized by excellent parallel cleavage, slates may be easily split into relatively thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										cordierite		Cord		gemstone		gemstone		Cordierite is not a well known or popular mineral for mineral collectors. However, its gemstone variety is well known and is rather popular among gemstone collectors and fanciers. - http://www.galleries.com/Cordierite																										Dol		Dolomite																		asbestos-amphibole		AsbA		asbestos		speciality and other industrial rocks and minerals		Asbestos formed predominantly of amphibole-group minerals, anthophyllite, crocidolite, riebeckite, amosite, tremolite, actinolite.

		dimension stone | industrial rock				dimension stone | industrial rock		limestone		Lst		construction | industrial minerals		Commercial limestones are rocks of sedimentary origin that primarily are composed of calcium carbonate with or without magnesium. Included in this category are limestone, dolomite, dolomitic limestone, and travertine, which is a calcitic rock that is precipitated from hot springs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										corundum		Cor		industrial mineral		industrial minerals		Trigonal form of aluminium oxide Al2O3 with exceptional hardness used as an abrasive in sandpaper to machinery. http://www.webmineral.com/data/Corundum.shtml http://en.wikipedia.org/wiki/Corundum																										Feld		Feldspar, nepheline																		anthophyllite		Ant		asbestos-amphibole		speciality and other industrial rocks and minerals		An orthorhombic magnesium iron inosilicate hydroxide amphibole mineral: Mg2Mg5Si8O22(OH)2, used in asbestos cement, composite flooring, roofing material and for insulation.http://www.webmineral.com/data/Anthophyllite.shtml http://en.wikipedia.org/wiki/Anthophyllite

						dimension stone | industrial rock		marble		Mrbl		construction | industrial minerals		Commercial marble includes metamorphosed limestones and serpentine rocks, all of which are capable of taking a polish. An important member of this classification is serpentine marble, which is also known as verde antique, and comprises green-to-black serpentine, which is a hydrous magnesium silicate mineral that is crisscrossed by veins of lighter minerals, such as calcite or dolomite. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf										corundum-gemstone		CorGe		gemstone		gemstone		Corundum is the third hardest natural mineral known to science. The hardest mineral, diamond is still four times harder than corundum - http://www.galleries.com/Corundum																										Kln		Kaolin																		crocidolite		Cro		asbestos-amphibole		speciality and other industrial rocks and minerals		Monoclinic Na2(Fe2+3Fe3+2)Si8O22(OH)2 fibrous form of sodium-rich riebeckite amphibole historically used in filters. http://en.wikipedia.org/wiki/Riebeckite

		direct shipping ores				direct shipping ores		bauxite		Baux		metal ore | industrial minerals		A residual clay deposit, aluminous laterite, derived from the alteration of basalt lava, containing at least 50% Al(OH)3; used as a source of aluminium and as feedstock for ferrous aluminium sulphate water purification material. Used as proppant for hydraulic fracturing; used as abrasive. http://geology.com/minerals/bauxite.shtml										crocidolite		Cro		asbestos-amphibole		speciality and other industrial rocks and minerals		Monoclinic Na2(Fe2+3Fe3+2)Si8O22(OH)2 fibrous form of sodium-rich riebeckite amphibole historically used in filters. http://en.wikipedia.org/wiki/Riebeckite																										Kya		Andalusite group (andalousite, kyanite, sillimanite)																		asbestos-serpentine		AsbS		asbestos		speciality and other industrial rocks and minerals		Asbestos formed predominantly of serpentine-group minerals (chrysotile)

						direct shipping ores		iron ore		FeOr		metal ore | industrial minerals		Iron ores are rocks and minerals from which metallic iron can be economically extracted. The ores are usually rich in iron oxides and vary in color from dark grey, bright yellow, deep purple, to rusty red. The iron itself is usually found in the form of magnetite (Fe3O4), hematite Fe2O3), goethite (FeO(OH)), limonite (FeO(OH).n(H2O)) or siderite (FeCO3). Ores carrying very high quantities of hematite or magnetite (greater than ~60% iron) are known as "natural ore" or "direct shipping ore", meaning they can be fed directly into iron-making blast furnaces. most reserves of such ore have now been depleted. Iron ore is the raw material used to make pig iron, which is one of the main raw materials to make steel. 98% of the mined iron ore is used to make steel. - http://en.wikipedia.org/wiki/Iron_ore										crushed rock		Crush		primary aggregate | industrial rock		construction		Deposits quarried from a fresh face and broken by mechanical means into aggregate																								Fertilizer minerals		Phos		Phosphate		yes																chrysotile		Chr		asbestos-serpentine		speciality and other industrial rocks and minerals		Monoclinic or orthorhombic Mg3(Si2O5)(OH)4 fibrous asbestos mineral that can be spun and woven into fabric, used in asbestos cement roof sheets ceiling panels and for walls and floors. Chrysotile has been a component in joint compound, some plasters, brake linings, fire barriers, pipe insulation, and gaskets for high temperature equipment. http://www.webmineral.com/data/Chrysotile.shtml http://en.wikipedia.org/wiki/Chrysotile

						direct shipping ores		manganese ore		MnOr		metal ore | industrial minerals		Manganese ore occurs mainly as pyrolusite (MnO2) and rhodochrosite (MnCO3) at grades greater than 20% Mn. The ore is beneficiated via crushing, screening and separation before being directly shipped to be used in blast furnaces for steel manufacture. Manganese ore is also used in fertiliser manufacture, for batteries as manganese dioxide and as paint pigments without needing to be reduced to elemental manganese.										cryolite		Cryo		industrial mineral		industrial product treatment		Monoclinic sodium hexafluoroaluminate  Na3AlF6, used as as a flux to dissolve aluminium from oxide minerals. Natural cryolite is rare so synthetic sodium aluminium fluoride is produced from the fluorite. http://www.webmineral.com/data/Cryolite.shtml http://en.wikipedia.org/wiki/Cryolite																										Ptsh		Potash (sylvite, carnalite)																		baryte		Brt		industrial mineral		industrial minerals		An orthorhombic barium sulfate mineral BaSO4 used as a filler or extender, an addition to industrial products, or a weighting agent in petroleum well drilling mud. http://en.wikipedia.org/wiki/Baryte

		direct use commodity				direct use commodity		direct use commodity		Drct				Commodity mined and used directly as product, in many cases with some sort of 'beneficiation'.										diamond		Diam		industrial mineral		industrial minerals		Cubic carbon allotrope of exceptional hardness used for cutting and grinding. http://www.webmineral.com/data/Diamond.shtml http://en.wikipedia.org/wiki/Diamond																								Building raw materials, dimension stones		Aggr		Aggregate																		borate		Bor		industrial mineral		industrial minerals		Earth material that contains economically significant amounts of minerals containing a borate anion group, one of BO3, B2O5, B3O6, B2O4 , or [B(O,OH)4]. - http://en.wikipedia.org/wiki/Borate_minerals

						direct use commodity		industrial material		IndM				A compound Earth material, or rock product that is directly used for industrial purposes. Not a specific mineral constituent in the mined material.										diamond-gemstone		DiamGe		gemstone		gemstone		Diamond is the ultimate gemstone, having few weaknesses and many strengths. It is well known that Diamond is the hardest substance found in nature, but few people realize that Diamond is four times harder than the next hardest natural mineral, corundum (sapphire and ruby). But even as hard as it is, it is not impervious. Diamond has four directions of cleavage, meaning that if it receives a sharp blow in one of these directions it can cleave, or split. - http://www.galleries.com/Diamond																										Ost		Dimension & ornamental stones (granite, gabbro, travertine,etc.)																		calcite		Cal		industrial mineral		industrial minerals		A trigonal calcium carbonate mineral CaCO3 used in large crystal form for optics and as compound additive for soil remediation, soil stabilization and concrete repair. http://www.webmineral.com/data/Calcite.shtml http://en.wikipedia.org/wiki/Calcite

						direct use commodity		industrial mineral		IndMi		industrial minerals		Commodity is a mineral or mineral group that is directly used for industrial purposes.										diatomite		Dtm		industrial rock		industrial minerals		'Diatomaceous Earth' or 'kieselguhr', fine grained siliceous sediment composed of remains of diatoms (microscopic plants) derived from lacustrine deposits; used as fillers, absorbents, abrasives, an insulator and filter medium in the food industry																										Gp		Gypsum, anhydrite																		chlorite		Chlo		industrial mineral		industrial minerals		The chlorites are a group of phyllosilicate minerals. Chlorites can be described by the following four endmembers based on their chemistry via substitution of the following four elements in the silicate lattice; Mg, Fe, Ni, and Mn. - http://en.wikipedia.org/wiki/Chlorite_group

						direct use commodity		gemstone		GemSt		gemstone		A gemstone or gem (also called a precious or semi-precious stone, a fine gem, or jewel) is a piece of mineral, which, in cut and polished form, is used to make jewelry or other adornments. - http://en.wikipedia.org/wiki/Gemstone										dimension stone		DimSt		industrial material		construction		Dimension stone is natural stone or rock that has been selected and fabricated (i.e., trimmed, cut, drilled, ground, or other) to specific sizes or shapes. http://en.wikipedia.org/wiki/Dimension_stone																										LstC		Cement limestone																		chromite		Chro		industrial mineral | metallic ore		ceramic and refractory		An isometric iron chromium oxide: FeCr2O4 used as a refractory material, because it has a high heat stability. Extracted chromium from chromite is used in chrome plating and alloying for production of corrosion resistant superalloys, nichrome, and stainless steel. Chromium is used as a pigment for glass, glazes, and paint, and as an oxidizing agent for tanning leather. http://www.webmineral.com/data/Chromite.shtml http://en.wikipedia.org/wiki/Chromite

		evaporite				evaporite		anhydrite		Anhd		industrial minerals		Anhydrite is a relatively common sedimentary mineral that forms massive rock layers. Anhydrite does not form directly, but is the result of the dewatering of the rock forming mineral Gypsum (CaSO4-2H2O). This loss of water produces a reduction in volume of the rock layer and can cause the formation of caverns as the rock shrinks. - http://www.galleries.com/Anhydrite										diopside-enstatite		Enst		gemstone		gemstone		Diopside is an important rock forming mineral in several metamorphic and basic to ultra basic igneous rocks, also found in meteorites. Diopside is a part of an important solid solution series of the pyroxene group. Occasionally used as a gemstone and as a mineral specimen. - http://www.galleries.com/Diopside																										LstL		Limestone for lime																		clay		Cly		industrial mineral		industrial minerals | construction		Deposits mostly composed of microcrystalline phyllosilicate minerals containing variable amounts of water trapped in the mineral structure. - http://en.wikipedia.org/wiki/Clay

						evaporite		carnallite		Carn		non metal ore		Carnallite is named for Prussian mining engineer, Rudolph von Carnall. It forms in marine evaporite deposits where sea water has been concentrated and exposed to prolonged evaporation.- http://www.galleries.com/Carnallite										dioptase		Diop		gemstone		gemstone | mineral specimen, industrial product treatment		Dioptase is a very beautiful mineral and it is one of the few minerals that can challenge the peerlessness of emerald's deep green. Unfortunately it is rather soft (for a gemstone) and has good cleavage and therefore is not usually cut as a gemstone. - http://www.galleries.com/Dioptase																										Mrbl		Marble																		brick clay		Bclay		clay		structural clay products		End use is determined by the properties of the material therefore it is a valid commodity type

						evaporite		gypsum		Gp		fertilizer | plaster and plasterboard		Gypsum is one of the more common minerals in sedimentary environments. It is a major rock forming mineral that produces massive beds, usually from precipitation out of highly saline waters. Since it forms easily from saline water, gypsum can have many inclusions of other minerals and even trapped bubbles of air and water. - http://www.galleries.com/Gypsum										direct shipping ore		DsOr		industrial material				Product of mining activity is bulk ore that ships from mine site directly to refinery to extract commodity.																								Speciality and other industrial rocks and minerals		Abr		Abrasives: garnet, staurolite, corundum																		kaolin		Kaol		clay		industrial minerals		Rocks that are rich in kaolinite, a clay mineral with the chemical composition Al2Si2O5(OH)4. Kaolinite is a layered silicate mineral, with one tetrahedral sheet linked through oxygen atoms to one octahedral sheet of alumina octahedra.   http://en.wikipedia.org/wiki/China_clay

						evaporite		salt		Salt		chemicals		Common salt is a mineral substance composed primarily of sodium chloride (NaCl), a chemical compound belonging to the larger class of ionic salts; salt in its natural form as a crystalline mineral is known as rock salt or halite. Salt is present in vast quantities in the sea where it is the main mineral constituent, with the open ocean having about 35 grams (1.2 oz) of solids per litre, a salinity of 3.5%. - http://en.wikipedia.org/wiki/Salt										direct use commodity		Drct		direct use commodity				Commodity mined and used directly as product, in many cases with some sort of 'beneficiation'.																										Asb		Asbestos (antophyllite, chrysotile, crocidolite)																		Fullers earth		Feart		clay		industrial minerals		Clay-rich Earth material that has the capability to decolorize oil or other liquids without chemical treatment. Fuller's earth typically consists of palygorskite (attapulgite) or bentonite. - http://en.wikipedia.org/wiki/Fuller%27s_earth

						evaporite		sylvite		Sylv		fertilizer | chemicals		Sylvite, also called sylvine, is a major source of potassium or potash used in fertilizer products. So great is the need for potassium that sylvite deposits are considered very valuable economically. - http://www.galleries.com/Sylvite										dumortierite		Dum		gemstone		gemstone		Dumortierite is a boro-silicate mineral that is used as a popular ornamental stone. It has a deep violet to blue color that is very attractive and unusual. Although it is not used as a gemstone due to a lack of clarity, it does have good hardness and a bright color. - http://www.galleries.com/Dumortierite																										Attp		Attapulgite, sepiolite (clay)																		palygorskite		Palyg		Fullers earth		industrial minerals		Palygorskite or attapulgite is a magnesium aluminium phyllosilicate with formula (Mg,Al)2Si4O10(OH)·4(H2O) that occurs in a type of clay soil common to the Southeastern United States. It is one of the types of fuller's earth. http://en.wikipedia.org/wiki/Attapulgite

		feldspar-gemstone				feldspar-gemstone		amazonite		Amz		gemstone		A green variety of microcline feldspar. -  http://en.wikipedia.org/wiki/Amazonite										dysprosium		Dy		HREE		metal ore		Dysprosium is a chemical element with the symbol Dy and atomic number 66. It is a rare earth element with a metallic silver luster. - http://en.wikipedia.org/wiki/Dysprosium																										Bnt		Bentonite (clay)																		bentonite		Bent		Fullers earth		industrial minerals		Bentonite is an absorbent aluminium phyllosilicate, essentially impure clay consisting mostly of montmorillonite. - http://en.wikipedia.org/wiki/Bentonite

						feldspar-gemstone		moonstone		Most		gemstone		Moonstone is a sodium potassium aluminium silicate, with the chemical formula (Na,K)AlSi3O8. - http://en.wikipedia.org/wiki/Moonstone_(gemstone)										emerald		Em		beryl		gemstone		A variety of the mineral beryl characterized by green color.																										Cal		Limestone, calcite (filler)																		halloysite		Hall		clay		industrial minerals		Halloysite is a 1:1 aluminosilicate clay mineral with the empirical formula Al2Si2O5(OH)4. Its main constituents are aluminium (20.90%), silicon (21.76%) and hydrogen (1.56%). Halloysite typically forms by hydrothermal alteration of alumino-silicate minerals.[4] It can occur intermixed with dickite, kaolinite, montmorillonite and other clay minerals. - http://en.wikipedia.org/wiki/Halloysite

						feldspar-gemstone		spectrolite		Spec		gemstone		A variety of labradorite feldspar that exhibits a richer range of colours than the blue-grey-green of labradorite, and high has labradoresence. Sometimes incorrectly used to describe labradorite whenever a richer display of colours is present, regardless of locality. - http://en.wikipedia.org/wiki/Spectrolite										epsomite		Epso		industrial mineral		industrial minerals		Epsomite, or heptahydrite as it is known in chemistry circles, is one of only a few water soluble sulfate minerals. It is actually well known in most households as the artificially created epsom salt. Magnesium sulfate's medicinal uses were discovered from mineral waters at Epsom, England from where epsom salt and epsomite get their names. - http://www.galleries.com/Epsomite																										Dtm		Diatomite (kieselguhr)																		sepiolite		Sepio		clay		industrial minerals		Sepiolite is used in oil drilling, for cat litter and in a solid form for carving, where it is known as Meerschaum. In construction, sepiolite can be used in lime mortars as water reservoir. http://en.wikipedia.org/wiki/Sepiolite

		ferrous metal				ferrous metal		chromium		Cr		metal ore		Chromium is a chemical element which has the symbol Cr and atomic number 24. It is the first element in Group 6. It is a steely-gray, lustrous, hard and brittle metal which takes a high polish, resists tarnishing, and has a high melting point. - http://en.wikipedia.org/wiki/Chromium		Y								erbium		Er		HREE		metal ore		Erbium is a chemical element in the lanthanide series, with the symbol Er and atomic number 68. A silvery-white solid metal when artificially isolated, natural erbium is always found in chemical combination with other elements on Earth. - http://en.wikipedia.org/wiki/Erbium																										Gr		Graphite		yes																white-firing clay		ClyR		clay		ceramic and refractory		A clay that imparts whiteness to the finished ceramic ware when fired. - http://www.britannica.com/EBchecked/topic/642810/whiteware

						ferrous metal		iron		Fe		metal ore		Iron is a chemical element with the symbol Fe and atomic number 26. It is a metal in the first transition series. It is by mass the most common element on Earth, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust. - http://en.wikipedia.org/wiki/Iron										euclase		Eucl		gemstone		gemstone		Euclase is not a well known gemstone, but is more well known by mineral collectors. It forms well formed crystals that occasionally have enough clarity to be cut as gems. - http://www.galleries.com/Euclase																										Mica		Mica																		corundum		Cor		industrial mineral		industrial minerals		Trigonal form of aluminium oxide Al2O3 with exceptional hardness used as an abrasive in sandpaper to machinery. http://www.webmineral.com/data/Corundum.shtml http://en.wikipedia.org/wiki/Corundum

						ferrous metal		manganese		Mn		metal ore		Manganese is a chemical element, designated by the symbol Mn. It has the atomic number 25. It is not found as a free element in nature, it is often found in combination with iron, and in many minerals. Manganese is a metal with important industrial metal alloy uses, particularly in stainless steels. - http://en.wikipedia.org/wiki/Manganese										europium		Eu		LREE		metal ore		Europium is a chemical element with the symbol Eu and atomic number 63. It is named after the continent Europe. It is a moderately hard, silvery metal which readily oxidizes in air and water. - http://en.wikipedia.org/wiki/Europium																										Perl		Perlite																		cryolite		Cryo		industrial mineral		industrial product treatment		Monoclinic sodium hexafluoroaluminate  Na3AlF6, used as as a flux to dissolve aluminium from oxide minerals. Natural cryolite is rare so synthetic sodium aluminium fluoride is produced from the fluorite. http://www.webmineral.com/data/Cryolite.shtml http://en.wikipedia.org/wiki/Cryolite

						ferrous metal		titanium		Ti		metal ore		Titanium is a chemical element with the symbol Ti and atomic number 22. It is a lustrous transition metal with a silver color, low density and high strength. It is highly resistant to corrosion in sea water, aqua regia and chlorine. - http://en.wikipedia.org/wiki/Titanium										evaporite		Evap		industrial mineral		industrial minerals		Water-soluble mineral sediment or sedimentary rock that results from precipitation of salts concentrated in an an aqueous solution by evaporation or other natural chemical processes.																										Qtz		Quartz (massive / block for ferrosilicon)																		diamond		Diam		industrial mineral		industrial minerals		Cubic carbon allotrope of exceptional hardness used for cutting and grinding. http://www.webmineral.com/data/Diamond.shtml http://en.wikipedia.org/wiki/Diamond

						ferrous metal		vanadium		V		metal ore		Vanadium is a chemical element with the symbol V and atomic number 23. It is a hard, silvery gray, ductile and malleable transition metal. The element is found only in chemically combined form in nature, but once isolated artificially. - http://en.wikipedia.org/wiki/Vanadium										feldspar		Feld		industrial mineral		industrial minerals		Feldspars (KAlSi3O8 – NaAlSi3O8 – CaAl2Si2O8) are a group of rock-forming tectosilicate minerals that make up as much as 60% of the Earth's crust. - http://en.wikipedia.org/wiki/Feldspar																										Qtzopt		Quartz, optical & piezoelectrical use																		epsomite		Epso		industrial mineral		industrial minerals		Epsomite, or heptahydrite as it is known in chemistry circles, is one of only a few water soluble sulfate minerals. It is actually well known in most households as the artificially created epsom salt. Magnesium sulfate's medicinal uses were discovered from mineral waters at Epsom, England from where epsom salt and epsomite get their names. - http://www.galleries.com/Epsomite

		Fullers earth				Fullers earth		palygorskite		Palyg		industrial minerals		Palygorskite or attapulgite is a magnesium aluminium phyllosilicate with formula (Mg,Al)2Si4O10(OH)·4(H2O) that occurs in a type of clay soil common to the Southeastern United States. It is one of the types of fuller's earth. http://en.wikipedia.org/wiki/Attapulgite										feldspar-gemstone		FldsGe		gemstone		gemstone		The feldspars are a group of minerals that have similar characteristics due to a similar structure.- http://www.galleries.com/Feldspar_Group																										Silc		Silica sand		Silicon only																evaporite		Evap		industrial mineral		industrial minerals		Water-soluble mineral sediment or sedimentary rock that results from precipitation of salts concentrated in an an aqueous solution by evaporation or other natural chemical processes.

						Fullers earth		bentonite		Bent		industrial minerals		Bentonite is an absorbent aluminium phyllosilicate, essentially impure clay consisting mostly of montmorillonite. - http://en.wikipedia.org/wiki/Bentonite										ferrous metal		FME		metal		metal ore		Those metals [that are] typically mined for their alloying properties with iron in the manufacture of steel. - AGi fifth ediition																										Tlc		Talc, pyrophyllite																		anhydrite		Anhd		evaporite		industrial minerals		Anhydrite is a relatively common sedimentary mineral that forms massive rock layers. Anhydrite does not form directly, but is the result of the dewatering of the rock forming mineral Gypsum (CaSO4-2H2O). This loss of water produces a reduction in volume of the rock layer and can cause the formation of caverns as the rock shrinks. - http://www.galleries.com/Anhydrite

		garnet-gemstone				garnet-gemstone		tsavorite		Tsav		gemstone		Tsavorite or tsavolite is a variety of the garnet group species grossular, a calcium-aluminium garnet with the formula Ca3Al2Si3O12 - http://en.wikipedia.org/wiki/Tsavorite										fluorine		F		non metal		non metal ore		Fluorine is an extremely reactive and poisonous chemical element with atomic number 9. The lightest halogen and most electronegative element, it exists as a pale yellow diatomic gas at standard conditions. Almost all other elements, including some noble gases, form compounds with fluorine. - http://en.wikipedia.org/wiki/Fluorine																										Vrm		Vermiculite																		carnallite		Carn		evaporite		non metal ore		Carnallite is named for Prussian mining engineer, Rudolph von Carnall. It forms in marine evaporite deposits where sea water has been concentrated and exposed to prolonged evaporation.- http://www.galleries.com/Carnallite

		gaseous hydrocarbons				gaseous hydrocarbons		coal bed methane		CBM		energy minerals		Coal bed methane (CBM) or coal seam gas (CSG) is a form of natural gas extracted from coal beds. Coal bed methane contains very little heavier hydrocarbons such as propane or butane, and no natural-gas condensate. It often contains up to a few percent carbon dioxide. http://en.wikipedia.org/wiki/Coal_bed_methane										fluorite		Fl		industrial mineral		industrial minerals		Fluorite is a mineral with a veritable bouquet of brilliant colors. Fluorite is well known and prized for its glassy luster and rich variety of colors. The range of common colors for fluorite starting from the hallmark color purple, then blue, green, yellow, colorless, brown, pink, black and reddish orange is amazing and is only rivaled in color range by quartz. - http://www.galleries.com/Fluorite																										Wol		Wollastonite																		gypsum		Gp		evaporite		fertilizer | plaster and plasterboard		Gypsum is one of the more common minerals in sedimentary environments. It is a major rock forming mineral that produces massive beds, usually from precipitation out of highly saline waters. Since it forms easily from saline water, gypsum can have many inclusions of other minerals and even trapped bubbles of air and water. - http://www.galleries.com/Gypsum

						gaseous hydrocarbons		gas hydrate		Hyd		energy minerals		Gas hydrate, is a solid clathrate compound (more specifically, a clathrate hydrate) in which a large amount of methane is trapped within a crystal structure of water, forming a solid similar to ice. Significant deposits of methane clathrate have been found under sediments on the ocean floors of the Earth. http://en.wikipedia.org/wiki/Gas_hydrate										foundry sand		Fsand		sand		foundry minerals		Sand that when moistened or oiled tends to pack well and hold its shape. It is used in the process of sand casting. http://en.wikipedia.org/wiki/Foundry_sand																																														salt		Salt		evaporite		chemicals		Common salt is a mineral substance composed primarily of sodium chloride (NaCl), a chemical compound belonging to the larger class of ionic salts; salt in its natural form as a crystalline mineral is known as rock salt or halite. Salt is present in vast quantities in the sea where it is the main mineral constituent, with the open ocean having about 35 grams (1.2 oz) of solids per litre, a salinity of 3.5%. - http://en.wikipedia.org/wiki/Salt

						gaseous hydrocarbons		reservoir gas		Gas		energy minerals		Natural gas derived from underground rock reservoirs typically containing methane with lesser amounts of ethane, propane, butane and pentane. Natural gas is commonly associated with liquid petroleum in the reservoirs but is extracted and managed differently.										frac sand		Frsand		sand		speciality and other industrial rocks and minerals		Frac sand is a high-purity quartz sand with very durable and very round grains. It is a crush-resistant material used in the hydraulic fracturing process  to produce petroleum fluids, such as oil, natural gas and natural gas liquids from rock units that lack adequate pore space for these fluids to flow to a well. - http://geology.com/articles/frac-sand/																																				Upgraded by LIG 27/07/2016										sylvite		Sylv		evaporite		fertilizer | chemicals		Sylvite, also called sylvine, is a major source of potassium or potash used in fertilizer products. So great is the need for potassium that sylvite deposits are considered very valuable economically. - http://www.galleries.com/Sylvite

		gemstone				gemstone		apatite-gemstone		ApatGe		gemstone		Apatite is a group of phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite										Fullers earth		Feart		clay		industrial minerals		Clay-rich Earth material that has the capability to decolorize oil or other liquids without chemical treatment. Fuller's earth typically consists of palygorskite (attapulgite) or bentonite. - http://en.wikipedia.org/wiki/Fuller%27s_earth																						Concept level 1		Concept level2		Concept level 3		Concept level 4		Name		Critical (EU, 2014)														feldspar		Feld		industrial mineral		industrial minerals		Feldspars (KAlSi3O8 – NaAlSi3O8 – CaAl2Si2O8) are a group of rock-forming tectosilicate minerals that make up as much as 60% of the Earth's crust. - http://en.wikipedia.org/wiki/Feldspar

						gemstone		beryl		Brl		gemstone		Beryl is often unknown to the general public, even the gemstone-buying public. However, it is one of the most important gem minerals. Beryl is colorless in pure form; it is the many different impurities that give beryl its varied coloration. - http://www.galleries.com/Beryl										gadolinium		Gd		LREE		metal ore		Gadolinium is a chemical element with symbol Gd and atomic number 64. It is a silvery-white, malleable and ductile rare-earth metal. It is found in nature only in combined (salt) form. - http://en.wikipedia.org/wiki/Gadolinium																						Metallic commodities																								fluorite		Fl		industrial mineral		industrial minerals		Fluorite is a mineral with a veritable bouquet of brilliant colors. Fluorite is well known and prized for its glassy luster and rich variety of colors. The range of common colors for fluorite starting from the hallmark color purple, then blue, green, yellow, colorless, brown, pink, black and reddish orange is amazing and is only rivaled in color range by quartz. - http://www.galleries.com/Fluorite

						gemstone		cassiterite-gemstone		CassGe		gemstone		Cassiterite is a mineral that has ornately faceted specimens with high luster. It is generally opaque, but its luster and multiple crystal faces cause a nice sparkle. -  http://www.galleries.com/Cassiterite										gallium		Ga		metal		metal ore		Gallium is a chemical element with symbol Ga and atomic number 31. Elemental gallium does not occur in free form in nature, but as the gallium(III) compounds that are in trace amounts in zinc ores and in bauxite. Gallium is a soft silvery metal, and elemental gallium is a brittle solid at low temperatures. - http://en.wikipedia.org/wiki/Gallium																								Precious metals																						garnet		Garn		industrial mineral		industrial minerals		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet

						gemstone		chrysoberyl		CBrl		gemstone		Chrysoberyl is a poorly known mineral in the gem world even though the gem varieties are popular.There are three main gem varieties: - http://www.galleries.com/Chrysoberyl										garnet		Garn		industrial mineral		industrial minerals		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet																										Ag				Silver		no														glauconite		Glau		industrial mineral		fertilizer | industrial product treatment		Glauconite, also known as 'green sand' is an iron potassium phyllosilicate (mica group) mineral of characteristic green color with very low weathering resistance and very friable.- http://en.wikipedia.org/wiki/Glauconite

						gemstone		cordierite		Cord		gemstone		Cordierite is not a well known or popular mineral for mineral collectors. However, its gemstone variety is well known and is rather popular among gemstone collectors and fanciers. - http://www.galleries.com/Cordierite										garnet-gemstone		Gt		gemstone		gemstone		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet																										Au				Gold		no														graphite		Gr		industrial mineral		industrial minerals		Graphite is a polymorph of the element carbon. diamond is another polymorph. The two share the same chemistry, carbon, but have very different structures and very different properties. - http://www.galleries.com/Graphite

						gemstone		corundum-gemstone		CorGe		gemstone		Corundum is the third hardest natural mineral known to science. The hardest mineral, diamond is still four times harder than corundum - http://www.galleries.com/Corundum										gas hydrate		Hyd		gaseous hydrocarbons		energy minerals		Gas hydrate, is a solid clathrate compound (more specifically, a clathrate hydrate) in which a large amount of methane is trapped within a crystal structure of water, forming a solid similar to ice. Significant deposits of methane clathrate have been found under sediments on the ocean floors of the Earth. http://en.wikipedia.org/wiki/Gas_hydrate																										Pltd				Platinoids, general (Pt, Pd, ..)		yes														hematite		Hem		industrial mineral		industrial minerals | industrial product treatment		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite

						gemstone		diamond-gemstone		DiamGe		gemstone		Diamond is the ultimate gemstone, having few weaknesses and many strengths. It is well known that Diamond is the hardest substance found in nature, but few people realize that Diamond is four times harder than the next hardest natural mineral, corundum (sapphire and ruby). But even as hard as it is, it is not impervious. Diamond has four directions of cleavage, meaning that if it receives a sharp blow in one of these directions it can cleave, or split. - http://www.galleries.com/Diamond										gaseous hydrocarbons		CHgas		organic material		energy minerals		Natural gas is a hydrocarbon gas mixture consisting primarily of methane, but commonly includes varying amounts of other higher alkanes and even a lesser percentage of carbon dioxide, nitrogen, and hydrogen sulfide. http://en.wikipedia.org/wiki/Natural_gas																								Base metals (s.l.)																						jarosite		Jaro		industrial mineral		industrial product treatment		Jarosite is a basic hydrous sulfate of potassium and iron with a chemical formula of KFe3+3(OH)6(SO4)2. This sulfate mineral is formed in ore deposits by the oxidation of iron sulfides.

						gemstone		diopside-enstatite		Enst		gemstone		Diopside is an important rock forming mineral in several metamorphic and basic to ultra basic igneous rocks, also found in meteorites. Diopside is a part of an important solid solution series of the pyroxene group. Occasionally used as a gemstone and as a mineral specimen. - http://www.galleries.com/Diopside										gemstone		GemSt		direct use commodity		gemstone		A gemstone or gem (also called a precious or semi-precious stone, a fine gem, or jewel) is a piece of mineral, which, in cut and polished form, is used to make jewelry or other adornments. - http://en.wikipedia.org/wiki/Gemstone																										Al				Aluminium		no														leucoxene		Leuc		industrial mineral		industrial product treatment		Leucoxene is a fine granular alteration product of titanium minerals. It varies in color from yellow to brown.It consists mainly of rutile or anatase. It is observed in some igneous rocks and iron ore deposits as the result of the alteration of ilmenite, perovskite, or titanite - http://en.wikipedia.org/wiki/Leucoxene

						gemstone		dioptase		Diop		gemstone | mineral specimen, industrial product treatment		Dioptase is a very beautiful mineral and it is one of the few minerals that can challenge the peerlessness of emerald's deep green. Unfortunately it is rather soft (for a gemstone) and has good cleavage and therefore is not usually cut as a gemstone. - http://www.galleries.com/Dioptase										germanium		Ge		metalloid		metal ore		Germanium is a chemical element with symbol Ge and atomic number 32. It is a lustrous, hard, grayish-white metalloid in the carbon group, chemically similar to its group neighbors tin and silicon. Purified germanium is a semiconductor, with an appearance most similar to elemental silicon. Like silicon, germanium naturally reacts and forms complexes with oxygen in nature. Unlike silicon, it is too reactive to be found naturally on Earth in the free (native) state. - http://en.wikipedia.org/wiki/Germanium																										Cu				Copper		no														magnesite		Magns		industrial mineral		ceramic and refractory		Magnesite does not ordinarily form good crystals, but can make up a substantial portion of some rock types. It forms commonly from the alteration of magnesium-rich rocks during low grade metamorphism while they are in contact with carbonate-rich solutions.- http://www.galleries.com/Magnesite

						gemstone		dumortierite		Dum		gemstone		Dumortierite is a boro-silicate mineral that is used as a popular ornamental stone. It has a deep violet to blue color that is very attractive and unusual. Although it is not used as a gemstone due to a lack of clarity, it does have good hardness and a bright color. - http://www.galleries.com/Dumortierite										glauconite		Glau		industrial mineral		fertilizer | industrial product treatment		Glauconite, also known as 'green sand' is an iron potassium phyllosilicate (mica group) mineral of characteristic green color with very low weathering resistance and very friable.- http://en.wikipedia.org/wiki/Glauconite																										Pb				Lead		no														magnetite		Mgt		industrial mineral | iron oxide		industrial minerals		Magnetite is an oxide of iron (as is hematite). It is not a component of ordinary rust, although it can form as iron oxidizes in a dry environment. - http://www.galleries.com/Magnetite

						gemstone		euclase		Eucl		gemstone		Euclase is not a well known gemstone, but is more well known by mineral collectors. It forms well formed crystals that occasionally have enough clarity to be cut as gems. - http://www.galleries.com/Euclase										gold		Au		precious metal		metal ore		Gold is a chemical element with the symbol Au and atomic number 79. It is a dense, soft, malleable and ductile metal with a bright yellow color and luster, the properties of which remain without tarnishing when exposed to air or water. - http://en.wikipedia.org/wiki/Gold																										PbZn				Lead + Zinc		no														ilmenite		Ilm		industrial mineral		industrial minerals		Ilmenite is an economically important and interesting mineral. It is named for its place of discovery (such places are called type localities) at Ilmen Lake in the Ilmen Mountains, Miask in the southern portion of the Ural Mountains of Russia. Ilmenite forms as a primary mineral in mafic igneous rocks and is concentrated into layers by a process called"magmatic segregation".- http://www.galleries.com/Ilmenite

						gemstone		feldspar-gemstone		FldsGe		gemstone		The feldspars are a group of minerals that have similar characteristics due to a similar structure.- http://www.galleries.com/Feldspar_Group										granite		Gran		dimension stone		construction		Commercial granites include all feldspathic crystalline rocks of mainly interlocking texture and with individual mineral grains that are visible to the naked eye. This category includes such rock types as anorthosite, gneiss, granite, granodiorite, monzonite, syenite, and all other intermediate igneous and coarse-grained metamorphic rock types. Primary colors of commercial granites are white, gray, pink, and red; green and brown are secondary colors. Although black granites are also included in this category and range in color from dark gray to black, they are not true granites mineralogically but rather mafic rocks, such as diabases, diorites, gabbros, and similar rocks. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																										Sn				Tin		no														mica		Mica		industrial mineral		industrial minerals		The mica group of sheet silicate (phyllosilicate) minerals includes several closely related materials having close to perfect basal cleavage. All are monoclinic, with a tendency towards pseudohexagonal crystals, and are similar in chemical composition. - http://en.wikipedia.org/wiki/Mica

						gemstone		garnet-gemstone		Gt		gemstone		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet										graphite		Gr		industrial mineral		industrial minerals		Graphite is a polymorph of the element carbon. diamond is another polymorph. The two share the same chemistry, carbon, but have very different structures and very different properties. - http://www.galleries.com/Graphite																										Zn				Zinc		no														molybdenite		Molyb		industrial mineral		industrial minerals		Molybdenite is a very soft metallic mineral. It can be easily confused with graphite, but not with many other minerals. Graphite has a darker black-silver color and a black-gray to brown-gray streak, whereas molybdenite has a bluish-silver color and streak. - http://www.galleries.com/Molybdenite

						gemstone		hematite-gemstone		HemGe		gemstone		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite										greenstone		GreSt		dimension stone		construction		Commercial greenstones are the result of the metamorphosis of basaltic rocks. Greenstone is named because of the predominance of greenish minerals, such as actinolite, chlorite, or epidote. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																								Iron and ferro-alloy metals																						monazite		Monaz		industrial mineral		speciality and other industrial rocks and minerals		Monazite is a reddish-brown phosphate mineral containing rare earth metals. It occurs usually in small isolated crystals. There are at least four different kinds of monazite, depending on relative elemental composition of the mineral - http://en.wikipedia.org/wiki/Monazite

						gemstone		jade		Jade		gemstone		Jade is a name that was applied to ornamental stones that were being brought to Europe from China and Central America.- http://www.galleries.com/Jade										gypsum		Gp		evaporite		fertilizer | plaster and plasterboard		Gypsum is one of the more common minerals in sedimentary environments. It is a major rock forming mineral that produces massive beds, usually from precipitation out of highly saline waters. Since it forms easily from saline water, gypsum can have many inclusions of other minerals and even trapped bubbles of air and water. - http://www.galleries.com/Gypsum																										Co				Cobalt		yes														pyrite		Py		industrial mineral		chemicals		The mineral pyrite, or iron pyrite, also known as fool's gold, is an iron sulfide with the chemical formula FeS2. This mineral's metallic luster and pale brass-yellow hue give it a superficial resemblance to gold, hence the well-known nickname of fool's gold. - http://en.wikipedia.org/wiki/Pyrite

						gemstone		kornerupine		Korn		gemstone		Kornerupine is a rare gemstone and an equally rare mineral specimen. Its claim to fame is its wonderful emerald green color.- http://www.galleries.com/Kornerupine										hafnium		Hf		metal		metal ore		Hafnium is a chemical element with the symbol Hf and atomic number 72. A lustrous, silvery gray, tetravalent transition metal, hafnium chemically resembles zirconium and is found in zirconium minerals. - http://en.wikipedia.org/wiki/Hafnium																										Cr				Chromium		yes														quartz		Qtz		industrial mineral		speciality and other industrial rocks and minerals		Quartz is the second most abundant mineral in the Earth's continental crust, after feldspar. It is made up of a continuous framework of SiO4 silicon–oxygen tetrahedra, with each oxygen being shared between two tetrahedra, giving an overall formula SiO2. There are many different varieties of quartz, several of which are semi-precious gemstones. - http://en.wikipedia.org/wiki/Quartz

						gemstone		kyanite-gemstone		KyGe		gemstone		Kyanite is an attractive mineral that has a near sapphire-like blue color in some especially nice specimens - http://www.galleries.com/Kyanite										halloysite		Hall		clay		industrial minerals		Halloysite is a 1:1 aluminosilicate clay mineral with the empirical formula Al2Si2O5(OH)4. Its main constituents are aluminium (20.90%), silicon (21.76%) and hydrogen (1.56%). Halloysite typically forms by hydrothermal alteration of alumino-silicate minerals.[4] It can occur intermixed with dickite, kaolinite, montmorillonite and other clay minerals. - http://en.wikipedia.org/wiki/Halloysite																										Fe				Iron		no														rutile		TiRt		industrial mineral		ceramic and refractory | speciality and other industrial rocks and minerals		Rutile is an interesting, varied and important mineral. Rutile is a major ore of titanium, a metal used for high tech alloys because of its light weight, high strength and resistance to corrosion. - http://www.galleries.com/Rutile

						gemstone		lazulite		Lz		gemstone		Lazulite is named from an Arabic word for heaven in allusion to its sky blue color. Crystals are more common than massive forms, but localities with gem grade crystals are scattered and scarce. - http://www.galleries.com/Lazulite										heliodor		Helio		beryl		gemstone		Heliodor is the yellow variety of beryl, the "mother of gemstones".  Heliodor does not include golden colors which are given the apt name of golden beryl. - http://www.galleries.com/Heliodor																										Mn				Manganese		no														saponite		Sapon		industrial mineral		industrial minerals		A smectite group mineral, occurs insoapstone used in porcelain in Cornwall - http://en.wikipedia.org/wiki/Saponite

						gemstone		malachite		Mal		gemstone		Malachite is a famous and very popular semi-precious stone. It is named for the Greek word for "mallow", a green herb. Its banded light and dark green designs are one-of-a-kind, and give it a unique ornamental quality unlike that of any other stone. - http://www.galleries.com/Malachite										hematite		Hem		industrial mineral		industrial minerals | industrial product treatment		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite																										Mo				Molybdenum		no														sericite		Seri		industrial mineral		industrial minerals		Sericite is a fine grained mica, similar to muscovite, illite, or paragonite. Sericite is a common alteration mineral of orthoclase or plagioclase feldspars in areas that have been subjected to hydrothermal alteration typically associated with hydrothermal ore deposits.- http://en.wikipedia.org/wiki/Sericite

						gemstone		obsidian		Obs		gemstone		Obsidian is the result of volcanic lava coming in contact with water. Often the lava pours into a lake or ocean and is cooled quickly. This process produces a glassy texture in the resulting rock. Iron and magnesium give the obsidian a dark green to black color. Obsidian has been used by ancient people as a cutting tool, for weapons, and for ceremonial purposes and is sometimes found by archaeologists in excavations. - http://www.galleries.com/Obsidian										hematite ore		HemOr		iron ore		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% hematite.																										Nb				Niobium		yes														serpentine		Serp		industrial mineral		mineral specimens | gemstone		The serpentine group are greenish, brownish, or spotted minerals commonly found in serpentinite rocks. They are used as a source of magnesium and asbestos, and as a decorative stone.[1] The name is thought to come from the greenish color being that of a serpent.- http://en.wikipedia.org/wiki/Serpentine_group

						gemstone		phenakite		Phen		gemstone		A fairly rare nesosilicate mineral consisting of beryllium orthosilicate, Be2SiO4 http://en.wikipedia.org/wiki/Phenakite										hematite-gemstone		HemGe		gemstone		gemstone		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite																										Ni				Nickel		no														silica		Silc		industrial mineral		glass manufacturing minerals | industrial product treatment		Silicon dioxide, also known as silica (from the Latin silex), is a chemical compound that is a dioxide of silicon with the chemical formula SiO2 - http://en.wikipedia.org/wiki/Silica

						gemstone		prehnite		Preh		gemstone		Prehnite was named after its discoverer; Colonel Hendrik von Prehn and is an attractive collection mineral that is occassionally used for ornamental stone purposes. - http://www.galleries.com/Prehnite										holmium		Ho		HREE		metal ore		Holmium is a chemical element with the symbol Ho and atomic number 67. Part of the lanthanide series, holmium is a rare earth element. - http://en.wikipedia.org/wiki/Holmium																										V				Vanadium		no														chert		Chrt		silica		industrial minerals		Chert is a fine-grained silica-rich microcrystalline, cryptocrystalline or microfibrous sedimentary rock that may contain small fossils. It varies greatly in color (from white to black), but most often manifests as gray, brown, grayish brown and light green to rusty red; its color is an expression of trace elements present in the rock, and both red and green are most often related to traces of iron (in its oxidized and reduced forms respectively). - http://en.wikipedia.org/wiki/Chert

						gemstone		quartz-gemstone		QtzGe		gemstone		Quartz is the most common mineral on the face of the Earth. Some macrocrystalline (large crystal) varieties are well known and popular as ornamental stone and as gemstones. - http://www.galleries.com/Quartz										HREE		HREE		rare earth element		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element																										W				Tungsten		yes														spinel		Spin		industrial mineral		industrial minerals		Spinel /ˈspɪnɛl/ is the magnesium aluminium member of the larger spinel group of minerals. It has the formula MgAl2O4 - http://en.wikipedia.org/wiki/Spinel

						gemstone		rhodonite		Rhod		gemstone		Rhodonite is an attractive mineral that is often carved and used in jewelry. It is named after the Greek word for rose, rhodon. - http://www.galleries.com/Rhodonite										ilmenite		Ilm		industrial mineral		industrial minerals		Ilmenite is an economically important and interesting mineral. It is named for its place of discovery (such places are called type localities) at Ilmen Lake in the Ilmen Mountains, Miask in the southern portion of the Ural Mountains of Russia. Ilmenite forms as a primary mineral in mafic igneous rocks and is concentrated into layers by a process called"magmatic segregation".- http://www.galleries.com/Ilmenite																								Speciality and rare metals																						staurolite		Stau		industrial mineral		mineral specimens | abrasive minerals		Staurolite is a red brown to black, mostly opaque, nesosilicate mineral with a white streak. It crystallizes in the monoclinic crystal system, has a Mohs hardness of 7 to 7.5 and the chemical formula: Fe2+2Al9O6(SiO4)4(O,OH)2. - http://en.wikipedia.org/wiki/Staurolite

						gemstone		sapphirine		Sapph		gemstone		Sapphire is the non-red variety of corundum, the second hardest natural mineral known to mankind. The red variety of corundum is Ruby - all other colors are called sapphire, even pink. - http://www.galleries.com/Sapphire										indium		In		metal		metal ore		Indium is a chemical element with symbol In and atomic number 49. This rare, very soft, malleable and easily fusible other heavy metal is chemically similar to gallium and thallium, and shows intermediate properties between these two. - http://en.wikipedia.org/wiki/Indium																										Be				Beryllium		yes														strontianite		SrCO3		industrial mineral				Strontium carbonate, usually containing some calcium. It is a member of the aragonite group. Used in the refining of sugar and the production of fireworks. - http://www.minerals.net/mineral/strontianite.aspx,

						gemstone		scapolite		Scap		gemstone		A group of rock-forming silicate minerals composed of aluminium, calcium, and sodium silicate with chlorine, carbonate and sulfate. - http://en.wikipedia.org/wiki/Scapolite										industrial material		IndM		direct use commodity				A compound Earth material, or rock product that is directly used for industrial purposes. Not a specific mineral constituent in the mined material.																										Bi				Bismuth		no														talc		Tlc		industrial mineral		speciality and other industrial rocks and minerals		Talc is an important industrial mineral. Its resistance to heat, electricity and acids make it an ideal surface for lab counter tops and electrical switchboards. It is also an important filler material for paints, rubber and insecticides. Even with all these uses, most people only know talc as the primary ingredient in talcum powder.- http://www.galleries.com/Talc

						gemstone		silica-gemstone		SilcGe				http://en.wikipedia.org/wiki/Silica										industrial mineral		IndMi		direct use commodity		industrial minerals		Commodity is a mineral or mineral group that is directly used for industrial purposes.																										Cd				Cadmium		no														thenardite		Thern		industrial mineral		industrial product treatment		Thenardite is one of several non-marine evaporite Sulfate Class minerals. It is easily dissolvable in water and specimens should be stored with desiccant. Sulfates in general tend to be more soluble than most of the other mineral classes and simple sodium salts, such as thernardite, are always soluble. - http://www.galleries.com/Thenardite

						gemstone		sinhalite		Sinh		gemstone		Sinhalite is rare mineral and known only from the gem gravels in Sri Lanka. - http://www.galleries.com/Sinhalite										industrial rock		IndRo		industrial material				Different kind of rock types, which are uses for industrial purposes.																										Ge				Germanium		yes														tremolite-actinolite		Trem		industrial mineral		gemstone | speciality and other industrial rocks and minerals		Tremolite is a member of the amphibole group of silicate minerals with composition: Ca2(Mg5.0-4.5Fe2+0.0-0.5)Si8O22(OH)2. Tremolite forms by metamorphism of sediments rich in dolomite and quartz. Tremolite forms a series with actinolite and ferro-actinolite. Pure magnesium tremolite is creamy white, but the color grades to dark green with increasing iron content. It has a hardness on Mohs scale of 5 to 6. Nephrite, one of the two minerals of the gemstone jade, is a green variety of tremolite - http://en.wikipedia.org/wiki/Tremolite

						gemstone		sodalite		Sod		gemstone		Sodalite is a rich royal blue mineral widely enjoyed as an ornamental gemstone. Although massive sodalite samples are opaque, crystals are usually transparent to translucent. Sodalite is a member of the sodalite group with hauyne, nosean, lazurite and tugtupite. - see - http://en.wikipedia.org/wiki/Sodalite										iodine		I		non metal		non metal ore		Iodine is a chemical element with symbol I and atomic number 53. The name is from Greek ἰοειδής ioeidēs, meaning violet or purple, due to the color of elemental iodine vapor. http://en.wikipedia.org/wiki/Iodine																										Ga				Gallium		yes														vermiculite		Vrm		industrial mineral		speciality and other industrial rocks and minerals		Vermiculite is an important member of the Montmorillonite/Smectite Group, members of which also belong to the larger general group known as the Clays. Vermiculite is also sometimes placed in the Mica Group, although recent analysis has excluded it from this group. - http://www.galleries.com/Vermiculite

						gemstone		spinel-gemstone		SplGe		gemstone		The Spinel Group contains over twenty members, but only a few are considered common. They are a group of oxides that have very similar structures. Named after their sole gemstone representative, spinel, this is an important group of minerals. - http://www.galleries.com/Spinel_Group										iridium		Ir		platinum group metal		metal ore		Iridium is the chemical element with symbol Ir and atomic number 77. A very hard, brittle, silvery-white transition metal of the platinum family - http://en.wikipedia.org/wiki/Iridium																										Hf				Hafnium		no														wollastonite		Wol		industrial mineral		speciality and other industrial rocks and minerals		Wollastonite is a calcium inosilicate mineral (CaSiO3) that may contain small amounts of iron, magnesium, and manganese substituting for calcium. It is usually white. It forms when impure limestone or dolostone is subjected to high temperature and pressure sometimes in the presence of silica-bearing fluids as in skarns or contact metamorphic rocks. Associated minerals include garnets, vesuvianite, diopside, tremolite, epidote, plagioclase feldspar, pyroxene and calcite. It is named after the English chemist and mineralogist William Hyde Wollaston (1766–1828). - http://en.wikipedia.org/wiki/Wollastonite

						gemstone		spodumene		Spod		gemstone | mineral specimen		Spodumene is a rock forming mineral in granites and pegmatites that bear other lithium minerals. Spodumene is a relatively new mineral to science, being discovered in the last three centuries and gem varieties have only been discovered in the last 120 years. - http://www.galleries.com/Spodumene										iron		Fe		ferrous metal		metal ore		Iron is a chemical element with the symbol Fe and atomic number 26. It is a metal in the first transition series. It is by mass the most common element on Earth, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust. - http://en.wikipedia.org/wiki/Iron																										Hg				Mercury		no														zeolite		Zlt		industrial mineral		chemicals		Zeolites are microporous, aluminosilicate minerals commonly used as commercial adsorbents and catalysts.[1] The term zeolite was originally coined in 1756 by Swedish mineralogist Axel Fredrik Cronstedt, who observed that upon rapidly heating the material stilbite, it produced large amounts of steam from water that had been adsorbed by the material. Based on this, he called the material zeolite, from the Greek ζέω (zéō), meaning "to boil" and λίθος (líthos), meaning "stone. - http://en.wikipedia.org/wiki/Zeolite

						gemstone		tanzanite		Tanz		gemstone		Tanzanite is the blue/purple variety of the mineral zoisite belonging to the epidote group.-  http://en.wikipedia.org/wiki/Tanzanite										iron ore		FeOr		direct shipping ores		metal ore | industrial minerals		Iron ores are rocks and minerals from which metallic iron can be economically extracted. The ores are usually rich in iron oxides and vary in color from dark grey, bright yellow, deep purple, to rusty red. The iron itself is usually found in the form of magnetite (Fe3O4), hematite Fe2O3), goethite (FeO(OH)), limonite (FeO(OH).n(H2O)) or siderite (FeCO3). Ores carrying very high quantities of hematite or magnetite (greater than ~60% iron) are known as "natural ore" or "direct shipping ore", meaning they can be fed directly into iron-making blast furnaces. most reserves of such ore have now been depleted. Iron ore is the raw material used to make pig iron, which is one of the main raw materials to make steel. 98% of the mined iron ore is used to make steel. - http://en.wikipedia.org/wiki/Iron_ore																										In				Indium		yes														zircon		Zir		industrial mineral		ceramic and refractory		Zircon (/ˈzɜrkən/; including hyacinth or yellow zircon) is a mineral belonging to the group of nesosilicates. Its chemical name is zirconium silicate and its corresponding chemical formula is ZrSiO4. A common empirical formula showing some of the range of substitution in zircon is (Zr1–y, REEy)(SiO4)1–x(OH)4x–y - http://en.wikipedia.org/wiki/Zircon

						gemstone		topaz		Tpz		gemstone		Topaz is a common gemstone that has been used for centuries in jewelry. Topaz is the hardest silicate mineral and one of the hardest minerals in nature. - http://www.galleries.com/Topaz										iron oxide		FeOx		chemical oxide product				Commodity of interest is any of the sixteen known iron oxides and oxyhydroxides, extracted from the mined material, exclusive of hematite or magnetite produced as an industrial mineral. - http://en.wikipedia.org/wiki/Iron_oxide																										Li				Lithium		no														gemstone		GemSt		direct use commodity		gemstone		A gemstone or gem (also called a precious or semi-precious stone, a fine gem, or jewel) is a piece of mineral, which, in cut and polished form, is used to make jewelry or other adornments. - http://en.wikipedia.org/wiki/Gemstone

						gemstone		tourmaline		To		gemstone		Tourmaline is a crystal boron silicate mineral compounded with elements such as aluminium, iron, magnesium, sodium, lithium, or potassium. Tourmaline is classified as a semi-precious stone and the gemstone comes in a wide variety of colors. -  http://en.wikipedia.org/wiki/Tourmaline										jade		Jade		gemstone		gemstone		Jade is a name that was applied to ornamental stones that were being brought to Europe from China and Central America.- http://www.galleries.com/Jade																										Cs				Cesium		no														amber		Amb		gemstone | organic material		gemstone		Amber is fossilized tree resin (not sap), which has been appreciated for its color and natural beauty since Neolithic times. Much valued from antiquity to the present as a gemstone, amber is made into a variety of decorative objects. Amber is used as an ingredient in perfumes, as a healing agent in folk medicine, and as jewelry. - http://en.wikipedia.org/wiki/Amber

						gemstone		turquoise		Turq		gemstone		Turquoise is a valuable mineral and is possibly the most valuable, non-transparent, non-metal mineral in the jewelry trade. - http://www.galleries.com/Turquoise										jarosite		Jaro		industrial mineral		industrial product treatment		Jarosite is a basic hydrous sulfate of potassium and iron with a chemical formula of KFe3+3(OH)6(SO4)2. This sulfate mineral is formed in ore deposits by the oxidation of iron sulfides.																										Rb				Rubidium		no														apatite-gemstone		ApatGe		gemstone		gemstone		Apatite is a group of phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite

						gemstone		variscite		Varis		gemstone		Variscite is a relatively rare phosphate mineral that is sometimes confused with turquoise. It is usually greener, however, than turquoise. Variscite is sometimes used as a semi-precious stone and can make distinctive color patterns that are very attractive. - http://www.galleries.com/Variscite										kaolin		Kaol		clay		industrial minerals		Rocks that are rich in kaolinite, a clay mineral with the chemical composition Al2Si2O5(OH)4. Kaolinite is a layered silicate mineral, with one tetrahedral sheet linked through oxygen atoms to one octahedral sheet of alumina octahedra.   http://en.wikipedia.org/wiki/China_clay																										Re				Rhenium		no														beryl		Brl		gemstone		gemstone		Beryl is often unknown to the general public, even the gemstone-buying public. However, it is one of the most important gem minerals. Beryl is colorless in pure form; it is the many different impurities that give beryl its varied coloration. - http://www.galleries.com/Beryl

						gemstone		vesuvianite		Vesu		gemstone		Vesuvianite, also known as Idocrase, is a fascinating mineral found originally on the volcano, Mt Vesuvius, hence one of the names. The other name, idocrase, is from the greek and means mixed form, an allusion to its crystals showing a mixture of other mineral forms. - http://www.galleries.com/Vesuvianite										kornerupine		Korn		gemstone		gemstone		Kornerupine is a rare gemstone and an equally rare mineral specimen. Its claim to fame is its wonderful emerald green color.- http://www.galleries.com/Kornerupine																										REE				Rare Earths (undifferentiated)		yes														aquamarine		AgM		beryl		gemstone		A blue- or turquoise-colored variety of beryl.

						gemstone		xenotime-gemstone		XenoGe		gemstone		Xenotime is a rare earth phosphate mineral, whose major component is yttrium orthophosphate (YPO4). Occasionally, gemstones are also cut from the finer xenotime crystals. - http://en.wikipedia.org/wiki/Xenotime										kyanite		Kya		aluminosilicate		industrial minerals		Triclinic Al2SiO5 aluminium neosilicate mineral used primarily in refractory and ceramic products, including porcelain plumbing fixtures and dishware. It is also used in electronics, electrical insulators and abrasives. http://www.webmineral.com/data/Kyanite.shtml http://en.wikipedia.org/wiki/Kyanite																										Sb				Antimony		yes														emerald		Em		beryl		gemstone		A variety of the mineral beryl characterized by green color.

						gemstone		zircon-gemstone		ZirGe		gemstone		Zircon resembles diamond in luster and fire and colorless zircons have been mistaken for diamonds by experienced jewelers. Zircon can make a very attractive and affordable gemstone. It is found in browns and greens but can be heat treated to beautiful blue and golden colors. - http://www.galleries.com/Zircon										kyanite-gemstone		KyGe		gemstone		gemstone		Kyanite is an attractive mineral that has a near sapphire-like blue color in some especially nice specimens - http://www.galleries.com/Kyanite																										Se				Selenium		no														heliodor		Helio		beryl		gemstone		Heliodor is the yellow variety of beryl, the "mother of gemstones".  Heliodor does not include golden colors which are given the apt name of golden beryl. - http://www.galleries.com/Heliodor

						gemstone | organic material		amber		Amb		gemstone		Amber is fossilized tree resin (not sap), which has been appreciated for its color and natural beauty since Neolithic times. Much valued from antiquity to the present as a gemstone, amber is made into a variety of decorative objects. Amber is used as an ingredient in perfumes, as a healing agent in folk medicine, and as jewelry. - http://en.wikipedia.org/wiki/Amber										lanthanum		La		LREE		metal ore		Lanthanum is a chemical element with the symbol La and atomic number 57. Lanthanum is a silvery white metallic element and is the first element of the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals). - http://en.wikipedia.org/wiki/Lanthanum																										Ta				Tantalum		no														morganite		Morg		beryl		gemstone		Morganite is the pink variety of beryl, the "mother of gemstones". While there are other pink gemstones (rose quartz and tourmaline come to mind), morganite is the most durable and rarest. - http://www.galleries.com/Morganite

		HREE				HREE		dysprosium		Dy		metal ore		Dysprosium is a chemical element with the symbol Dy and atomic number 66. It is a rare earth element with a metallic silver luster. - http://en.wikipedia.org/wiki/Dysprosium		Y								laterite		Late		industrial rock		construction		Deeply weathered rock material, weakly consolidated, composed of relict quartz, and clays or oxide minerals produced by weathering of source rock. Used historically for building construction. http://en.wikipedia.org/wiki/Laterite																										Te				Tellurium		no														cassiterite-gemstone		CassGe		gemstone		gemstone		Cassiterite is a mineral that has ornately faceted specimens with high luster. It is generally opaque, but its luster and multiple crystal faces cause a nice sparkle. -  http://www.galleries.com/Cassiterite

						HREE		erbium		Er		metal ore		Erbium is a chemical element in the lanthanide series, with the symbol Er and atomic number 68. A silvery-white solid metal when artificially isolated, natural erbium is always found in chemical combination with other elements on Earth. - http://en.wikipedia.org/wiki/Erbium		Y								lazulite		Lz		gemstone		gemstone		Lazulite is named from an Arabic word for heaven in allusion to its sky blue color. Crystals are more common than massive forms, but localities with gem grade crystals are scattered and scarce. - http://www.galleries.com/Lazulite																										Ti				Titanium (ilmenite, rutile)		no														chrysoberyl		CBrl		gemstone		gemstone		Chrysoberyl is a poorly known mineral in the gem world even though the gem varieties are popular.There are three main gem varieties: - http://www.galleries.com/Chrysoberyl

						HREE		holmium		Ho		metal ore		Holmium is a chemical element with the symbol Ho and atomic number 67. Part of the lanthanide series, holmium is a rare earth element. - http://en.wikipedia.org/wiki/Holmium		Y								lead		Pb		base metal		metal ore		Lead is a chemical element in the carbon group with symbol Pb and atomic number 82. Lead is a soft and malleable metal, which is regarded as a heavy metal and an other metal. Metallic lead has a bluish-white color after being freshly cut, but it soon tarnishes to a dull grayish color when exposed to air. - http://en.wikipedia.org/wiki/Lead																										Zr				Zirconium (zircon, baddeleyite)		no														cordierite		Cord		gemstone		gemstone		Cordierite is not a well known or popular mineral for mineral collectors. However, its gemstone variety is well known and is rather popular among gemstone collectors and fanciers. - http://www.galleries.com/Cordierite

						HREE		lutetium		Lu		metal ore		Lutetium is a chemical element with the symbol Lu and atomic number 71. It is a silvery white metal, which resists corrosion in dry, but not in moist air. It is the last element in the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals), and traditionally counted among the rare earths. - http://en.wikipedia.org/wiki/Lutetium		Y								leucoxene		Leuc		industrial mineral		industrial product treatment		Leucoxene is a fine granular alteration product of titanium minerals. It varies in color from yellow to brown.It consists mainly of rutile or anatase. It is observed in some igneous rocks and iron ore deposits as the result of the alteration of ilmenite, perovskite, or titanite - http://en.wikipedia.org/wiki/Leucoxene																						Non Metallic commodities																								corundum-gemstone		CorGe		gemstone		gemstone		Corundum is the third hardest natural mineral known to science. The hardest mineral, diamond is still four times harder than corundum - http://www.galleries.com/Corundum

						HREE		terbium		Tb		metal ore		Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite. - Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite.		Y								lime		LstL		chemical compound product		industrial product treatment, agricultural		Strictly speaking, lime is calcium oxide or calcium hydroxide, but the category is commonly applied to calcium-containing inorganic material in which carbonates, oxides and hydroxides predominate. -  http://en.wikipedia.org/wiki/Lime_(material)																								Energy commodities																						ruby		Rub		corundum-gemstone		gemstone		A ruby is a pink to blood-red colored gemstone, a variety of the mineral corundum (aluminium oxide).  - http://en.wikipedia.org/wiki/Rub\\

						HREE		thulium		Tm		metal ore		Thulium is a chemical element that has the symbol Tm and atomic number 69. It is the thirteenth and antepenultimate element in the lanthanide series - http://en.wikipedia.org/wiki/Thulium		Y								limestone		Lst		dimension stone | industrial rock		construction | industrial minerals		Commercial limestones are rocks of sedimentary origin that primarily are composed of calcium carbonate with or without magnesium. Included in this category are limestone, dolomite, dolomitic limestone, and travertine, which is a calcitic rock that is precipitated from hot springs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																										Bitum				Bituminous sandstone/limestone; oil shale		no														sapphire		Saph		corundum-gemstone		gemstone		Sapphire is a blue gemstone variety of the mineral corundum. - http://en.wikipedia.org/wiki/Sapphire

						HREE		yttrium		Y		metal ore		Yttrium is a chemical element with symbol Y and atomic number 39. It is a silvery-metallic transition metal chemically similar to the lanthanides and it has often been classified as a "rare earth element. - http://en.wikipedia.org/wiki/Yttrium		Y								liquid hydrocarbons		CHliq		organic material		energy minerals		Liquid hydrocarbons consist of hydrocarbons of various molecular weights and other liquid or semi-solid organic compounds.																										Coal																				diamond-gemstone		DiamGe		gemstone		gemstone		Diamond is the ultimate gemstone, having few weaknesses and many strengths. It is well known that Diamond is the hardest substance found in nature, but few people realize that Diamond is four times harder than the next hardest natural mineral, corundum (sapphire and ruby). But even as hard as it is, it is not impervious. Diamond has four directions of cleavage, meaning that if it receives a sharp blow in one of these directions it can cleave, or split. - http://www.galleries.com/Diamond

						HREE		ytterbium		Yb		metal ore		Ytterbium is a chemical element with symbol Yb and atomic number 70. It is the fourteenth and penultimate element in the lanthanide series, or last element in the f-block, which is the basis of the relative stability of the +2 oxidation state. - http://en.wikipedia.org/wiki/Ytterbium		Y								lithium		Li		metal		metal ore		Lithium is a chemical element with symbol Li and atomic number 3. It is a soft, silver-white metal belonging to the alkali metal group of chemical elements. Under standard conditions it is the lightest metal and the least dense solid element. - http://en.wikipedia.org/wiki/Lithium																												Lignite		Lignite		no														diopside-enstatite		Enst		gemstone		gemstone		Diopside is an important rock forming mineral in several metamorphic and basic to ultra basic igneous rocks, also found in meteorites. Diopside is a part of an important solid solution series of the pyroxene group. Occasionally used as a gemstone and as a mineral specimen. - http://www.galleries.com/Diopside

		industrial material				industrial material		aggregate		Aggr		construction		Broad category for coarse particulate material used in construction, including sand, gravel, crushed stone, slag, recycled concrete and geosynthetic aggregates. - http://en.wikipedia.org/wiki/Construction_aggregate										lithium oxide		LiO2		chemical oxide product		ceramic and refractory		Lithium oxide is used as a flux in ceramic glazes; and creates blues with copper and pinks with cobalt. Lithium oxide reacts with water and steam, forming lithium hydroxide and should be isolated from them. - http://en.wikipedia.org/wiki/Lithium_oxide																												Coking coal		Coking coal		yes														dioptase		Diop		gemstone		gemstone | mineral specimen, industrial product treatment		Dioptase is a very beautiful mineral and it is one of the few minerals that can challenge the peerlessness of emerald's deep green. Unfortunately it is rather soft (for a gemstone) and has good cleavage and therefore is not usually cut as a gemstone. - http://www.galleries.com/Dioptase

						industrial material		direct shipping ore		DsOr				Product of mining activity is bulk ore that ships from mine site directly to refinery to extract commodity.										LREE		LREE		rare earth element		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element																												Other coal		Other (than lignite or coking coal)		no														dumortierite		Dum		gemstone		gemstone		Dumortierite is a boro-silicate mineral that is used as a popular ornamental stone. It has a deep violet to blue color that is very attractive and unusual. Although it is not used as a gemstone due to a lack of clarity, it does have good hardness and a bright color. - http://www.galleries.com/Dumortierite

						industrial material		dimension stone		DimSt		construction		Dimension stone is natural stone or rock that has been selected and fabricated (i.e., trimmed, cut, drilled, ground, or other) to specific sizes or shapes. http://en.wikipedia.org/wiki/Dimension_stone										lutetium		Lu		HREE		metal ore		Lutetium is a chemical element with the symbol Lu and atomic number 71. It is a silvery white metal, which resists corrosion in dry, but not in moist air. It is the last element in the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals), and traditionally counted among the rare earths. - http://en.wikipedia.org/wiki/Lutetium																										Gas				Gas		no														euclase		Eucl		gemstone		gemstone		Euclase is not a well known gemstone, but is more well known by mineral collectors. It forms well formed crystals that occasionally have enough clarity to be cut as gems. - http://www.galleries.com/Euclase

						industrial material		industrial rock		IndRo				Different kind of rock types, which are uses for industrial purposes.										magnesia		MgOx		chemical oxide product		industrial minerals		Magnesium oxide (MgO), or magnesia, is a white hygroscopic solid mineral that occurs naturally as periclase and is a source of magnesium (see also oxide). - http://en.wikipedia.org/wiki/Magnesium_oxide																										GTH				Geothermal energy		no														feldspar-gemstone		FldsGe		gemstone		gemstone		The feldspars are a group of minerals that have similar characteristics due to a similar structure.- http://www.galleries.com/Feldspar_Group

						industrial material		organic material		OrgM				Earth material composed of organic compounds derived from the remains of dead organisms and their waste products in the environment.  Larger molecules of organic matter can be formed from the polymerization of different parts of already broken down matter. - http://en.wikipedia.org/wiki/Organic_matter										magnesite		Magns		industrial mineral		ceramic and refractory		Magnesite does not ordinarily form good crystals, but can make up a substantial portion of some rock types. It forms commonly from the alteration of magnesium-rich rocks during low grade metamorphism while they are in contact with carbonate-rich solutions.- http://www.galleries.com/Magnesite																										Peat				Peat		no														amazonite		Amz		feldspar-gemstone		gemstone		A green variety of microcline feldspar. -  http://en.wikipedia.org/wiki/Amazonite

						industrial material | sand and gravel		sand		Sand		industrial product treatment		Industrial sand is a term normally applied to high purity silica sand products with closely controlled sizing.  It is a more precise product than common concrete and asphalt gravels.  Silica is the name given to a group of minerals composed solely of silicon and oxygen, the two most abundant elements in the earth’s crust.  - http://www.sand.org/What-is-Industrial-Sand										magnesium		Mg		metal		metal ore		Magnesium is a chemical element with the symbol Mg and atomic number 12. Its common oxidation number is +2. It is an alkaline earth metal and the eighth-most-abundant element in the Earth's crust and ninth in the known universe as a whole. - http://en.wikipedia.org/wiki/Magnesium																										Petr				Petroleum		no														moonstone		Most		feldspar-gemstone		gemstone		Moonstone is a sodium potassium aluminium silicate, with the chemical formula (Na,K)AlSi3O8. - http://en.wikipedia.org/wiki/Moonstone_(gemstone)

						industrial mineral		aluminosilicate		And		industrial minerals		Aluminosilicate minerals are minerals composed of aluminium, silicon, and oxygen, plus countercations. They are a major component of kaolin and other clay minerals.Andalusite, kyanite, and sillimanite are naturally occurring aluminosilicate minerals that have the composition Al2SiO5 - http://en.wikipedia.org/wiki/Aluminosilicate										magnetite		Mgt		industrial mineral | iron oxide		industrial minerals		Magnetite is an oxide of iron (as is hematite). It is not a component of ordinary rust, although it can form as iron oxidizes in a dry environment. - http://www.galleries.com/Magnetite																										Th				Thorium		no														spectrolite		Spec		feldspar-gemstone		gemstone		A variety of labradorite feldspar that exhibits a richer range of colours than the blue-grey-green of labradorite, and high has labradoresence. Sometimes incorrectly used to describe labradorite whenever a richer display of colours is present, regardless of locality. - http://en.wikipedia.org/wiki/Spectrolite

						industrial mineral		alunite		Alu		industrial minerals		A trigonal hydrated aluminium potassium, sulfate mineral, KAl3(SO4)2(OH)6 mined for the manufacture of alum. http://www.webmineral.com/data/Alunite.shtml http://en.wikipedia.org/wiki/Alunite										magnetite ore		MagOr		iron ore		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% magnetite.																										U				Uranium		no														garnet-gemstone		Gt		gemstone		gemstone		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet

						industrial mineral		apatite		Apat		fertilizers		Apatite is a group of calcium phosphate minerals, usually referring to hydroxylapatite, fluorapatite and chlorapatite, named for high concentrations of OH−, F− and Cl− ions, respectively, in the crystal. The formula of the admixture of the four most common endmembers is written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. - http://en.wikipedia.org/wiki/Apatite										malachite		Mal		gemstone		gemstone		Malachite is a famous and very popular semi-precious stone. It is named for the Greek word for "mallow", a green herb. Its banded light and dark green designs are one-of-a-kind, and give it a unique ornamental quality unlike that of any other stone. - http://www.galleries.com/Malachite																								Precious and semi-precious stones																						tsavorite		Tsav		garnet-gemstone		gemstone		Tsavorite or tsavolite is a variety of the garnet group species grossular, a calcium-aluminium garnet with the formula Ca3Al2Si3O12 - http://en.wikipedia.org/wiki/Tsavorite

						industrial mineral		asbestos		Asb		speciality and other industrial rocks and minerals		One of six naturally occurring silicate minerals that occur in long (roughly 1:20 aspect ratio), thin, flexible fibrous crystals. - http://en.wikipedia.org/wiki/Asbestos										manganese		Mn		ferrous metal		metal ore		Manganese is a chemical element, designated by the symbol Mn. It has the atomic number 25. It is not found as a free element in nature, it is often found in combination with iron, and in many minerals. Manganese is a metal with important industrial metal alloy uses, particularly in stainless steels. - http://en.wikipedia.org/wiki/Manganese																										Diam				Diamond (industrial and gemstone)		no														hematite-gemstone		HemGe		gemstone		gemstone		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite

						industrial mineral		baryte		Brt		industrial minerals		An orthorhombic barium sulfate mineral BaSO4 used as a filler or extender, an addition to industrial products, or a weighting agent in petroleum well drilling mud. http://en.wikipedia.org/wiki/Baryte										manganese ore		MnOr		direct shipping ores		metal ore | industrial minerals		Manganese ore occurs mainly as pyrolusite (MnO2) and rhodochrosite (MnCO3) at grades greater than 20% Mn. The ore is beneficiated via crushing, screening and separation before being directly shipped to be used in blast furnaces for steel manufacture. Manganese ore is also used in fertiliser manufacture, for batteries as manganese dioxide and as paint pigments without needing to be reduced to elemental manganese.																										Em				Emerald		no														jade		Jade		gemstone		gemstone		Jade is a name that was applied to ornamental stones that were being brought to Europe from China and Central America.- http://www.galleries.com/Jade

						industrial mineral		borate		Bor		industrial minerals		Earth material that contains economically significant amounts of minerals containing a borate anion group, one of BO3, B2O5, B3O6, B2O4 , or [B(O,OH)4]. - http://en.wikipedia.org/wiki/Borate_minerals		Y								marble		Mrbl		dimension stone | industrial rock		construction | industrial minerals		Commercial marble includes metamorphosed limestones and serpentine rocks, all of which are capable of taking a polish. An important member of this classification is serpentine marble, which is also known as verde antique, and comprises green-to-black serpentine, which is a hydrous magnesium silicate mineral that is crisscrossed by veins of lighter minerals, such as calcite or dolomite. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																										Rub				Ruby, sapphire, corundum (gemstone)		no														kornerupine		Korn		gemstone		gemstone		Kornerupine is a rare gemstone and an equally rare mineral specimen. Its claim to fame is its wonderful emerald green color.- http://www.galleries.com/Kornerupine

						industrial mineral		calcite		Cal		industrial minerals		A trigonal calcium carbonate mineral CaCO3 used in large crystal form for optics and as compound additive for soil remediation, soil stabilization and concrete repair. http://www.webmineral.com/data/Calcite.shtml http://en.wikipedia.org/wiki/Calcite										mercury		Hg		metal		metal ore		Mercury is a chemical element with the symbol Hg and atomic number 80. It is commonly known as quicksilver and was formerly named hydrargyrum. A heavy, silvery d-block element, mercury is the only metallic element that is liquid at standard conditions for temperature and pressure; the only other element that is liquid under these conditions is bromine, though metals such as caesium, gallium, and rubidium melt just above room temperature. - http://en.wikipedia.org/wiki/Mercury_(element)																										GemS				Beryls, quartz, tourmalines, garnets, topaz, peridot, zircon, etc. (gemstones)		no														kyanite-gemstone		KyGe		gemstone		gemstone		Kyanite is an attractive mineral that has a near sapphire-like blue color in some especially nice specimens - http://www.galleries.com/Kyanite

						industrial mineral		chlorite		Chlo		industrial minerals		The chlorites are a group of phyllosilicate minerals. Chlorites can be described by the following four endmembers based on their chemistry via substitution of the following four elements in the silicate lattice; Mg, Fe, Ni, and Mn. - http://en.wikipedia.org/wiki/Chlorite_group										metal		Metal		produced commodity		metal ore		Commodity is a metal that is extracted from an ore material mined from the Earth																								Minerals for chemical use								no														lazulite		Lz		gemstone		gemstone		Lazulite is named from an Arabic word for heaven in allusion to its sky blue color. Crystals are more common than massive forms, but localities with gem grade crystals are scattered and scarce. - http://www.galleries.com/Lazulite

						industrial mineral		clay		Cly		industrial minerals | construction		Deposits mostly composed of microcrystalline phyllosilicate minerals containing variable amounts of water trapped in the mineral structure. - http://en.wikipedia.org/wiki/Clay										metalloid		Mtlld		produced commodity				A metalloid is a chemical element that has properties in between those of metals and nonmetals. There is no standard definition of a metalloid, nor is there complete agreement as to which elements are appropriately classified as such. Despite this lack of specificity, the term remains in use in chemistry literature. The six commonly recognised metalloids are boron, silicon, germanium, arsenic, antimony and tellurium. - http://en.wikipedia.org/wiki/Metalloid																										Bor				Borates		yes														malachite		Mal		gemstone		gemstone		Malachite is a famous and very popular semi-precious stone. It is named for the Greek word for "mallow", a green herb. Its banded light and dark green designs are one-of-a-kind, and give it a unique ornamental quality unlike that of any other stone. - http://www.galleries.com/Malachite

						industrial mineral		corundum		Cor		industrial minerals		Trigonal form of aluminium oxide Al2O3 with exceptional hardness used as an abrasive in sandpaper to machinery. http://www.webmineral.com/data/Corundum.shtml http://en.wikipedia.org/wiki/Corundum										mica		Mica		industrial mineral		industrial minerals		The mica group of sheet silicate (phyllosilicate) minerals includes several closely related materials having close to perfect basal cleavage. All are monoclinic, with a tendency towards pseudohexagonal crystals, and are similar in chemical composition. - http://en.wikipedia.org/wiki/Mica																										Brt				Barite		no														obsidian		Obs		gemstone		gemstone		Obsidian is the result of volcanic lava coming in contact with water. Often the lava pours into a lake or ocean and is cooled quickly. This process produces a glassy texture in the resulting rock. Iron and magnesium give the obsidian a dark green to black color. Obsidian has been used by ancient people as a cutting tool, for weapons, and for ceremonial purposes and is sometimes found by archaeologists in excavations. - http://www.galleries.com/Obsidian

						industrial mineral		cryolite		Cryo		industrial product treatment		Monoclinic sodium hexafluoroaluminate  Na3AlF6, used as as a flux to dissolve aluminium from oxide minerals. Natural cryolite is rare so synthetic sodium aluminium fluoride is produced from the fluorite. http://www.webmineral.com/data/Cryolite.shtml http://en.wikipedia.org/wiki/Cryolite										miscellaneous dimension stones		MiscDS		dimension stone		construction		This category includes commercial dimension stone types that do not easily fall into the aforementioned categories, such as soapstone, steatite, or talc, which contain various amounts of the mineral talc. Additional miscellaneous dimension stones include diatomite, mylonite, pumice, schist, tripoli, tuff, porous or scoriaceous volcanic rocks, or any other rocks used as building stones. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																										Fl				Fluorite		yes														olivine		Olv		industrial mineral |  gemstone		industrial minerals | gemstone		Peridot is gem-quality olivine. Olivine is a silicate mineral with formula of (Mg, Fe)2SiO4. As peridot is the magnesium-rich variety (forsterite) the formula approaches Mg2SiO4. - http://en.wikipedia.org/wiki/Peridot

						industrial mineral		diamond		Diam		industrial minerals		Cubic carbon allotrope of exceptional hardness used for cutting and grinding. http://www.webmineral.com/data/Diamond.shtml http://en.wikipedia.org/wiki/Diamond										molybdenite		Molyb		industrial mineral		industrial minerals		Molybdenite is a very soft metallic mineral. It can be easily confused with graphite, but not with many other minerals. Graphite has a darker black-silver color and a black-gray to brown-gray streak, whereas molybdenite has a bluish-silver color and streak. - http://www.galleries.com/Molybdenite																										Mg				Magnesium (magnesite)		yes														phenakite		Phen		gemstone		gemstone		A fairly rare nesosilicate mineral consisting of beryllium orthosilicate, Be2SiO4 http://en.wikipedia.org/wiki/Phenakite

						industrial mineral		epsomite		Epso		industrial minerals		Epsomite, or heptahydrite as it is known in chemistry circles, is one of only a few water soluble sulfate minerals. It is actually well known in most households as the artificially created epsom salt. Magnesium sulfate's medicinal uses were discovered from mineral waters at Epsom, England from where epsom salt and epsomite get their names. - http://www.galleries.com/Epsomite										molybdenum		Mo		metal		metal ore		Molybdenum is a Group 6 chemical element with the symbol Mo and atomic number 42. The name is from Neo-Latin Molybdaenum, from Ancient Greek Μόλυβδος molybdos, meaning lead, since its ores were confused with lead ores. - http://en.wikipedia.org/wiki/Molybdenum																										Nasulf				Sodium sulphate		no														prehnite		Preh		gemstone		gemstone		Prehnite was named after its discoverer; Colonel Hendrik von Prehn and is an attractive collection mineral that is occassionally used for ornamental stone purposes. - http://www.galleries.com/Prehnite

						industrial mineral		evaporite		Evap		industrial minerals		Water-soluble mineral sediment or sedimentary rock that results from precipitation of salts concentrated in an an aqueous solution by evaporation or other natural chemical processes.										monazite		Monaz		industrial mineral		speciality and other industrial rocks and minerals		Monazite is a reddish-brown phosphate mineral containing rare earth metals. It occurs usually in small isolated crystals. There are at least four different kinds of monazite, depending on relative elemental composition of the mineral - http://en.wikipedia.org/wiki/Monazite																										Natr				Sodium carbonate (trona)		no														quartz-gemstone		QtzGe		gemstone		gemstone		Quartz is the most common mineral on the face of the Earth. Some macrocrystalline (large crystal) varieties are well known and popular as ornamental stone and as gemstones. - http://www.galleries.com/Quartz

						industrial mineral		feldspar		Feld		industrial minerals		Feldspars (KAlSi3O8 – NaAlSi3O8 – CaAl2Si2O8) are a group of rock-forming tectosilicate minerals that make up as much as 60% of the Earth's crust. - http://en.wikipedia.org/wiki/Feldspar										moonstone		Most		feldspar-gemstone		gemstone		Moonstone is a sodium potassium aluminium silicate, with the chemical formula (Na,K)AlSi3O8. - http://en.wikipedia.org/wiki/Moonstone_(gemstone)																										Py				Pyrite		no														amethyst		Amt		quartz-gemstone		gemstone		Amethyst is a violet variety of quartz often used in jewelry. - http://en.wikipedia.org/wiki/Amethyst

						industrial mineral		fluorite		Fl		industrial minerals		Fluorite is a mineral with a veritable bouquet of brilliant colors. Fluorite is well known and prized for its glassy luster and rich variety of colors. The range of common colors for fluorite starting from the hallmark color purple, then blue, green, yellow, colorless, brown, pink, black and reddish orange is amazing and is only rivaled in color range by quartz. - http://www.galleries.com/Fluorite		Y								morganite		Morg		beryl		gemstone		Morganite is the pink variety of beryl, the "mother of gemstones". While there are other pink gemstones (rose quartz and tourmaline come to mind), morganite is the most durable and rarest. - http://www.galleries.com/Morganite																										S				Sulphur		no														citrine		Citr		quartz-gemstone		gemstone		Citrine is a variety of quartz whose color ranges from a pale yellow to brown. - http://en.wikipedia.org/wiki/Citrine#Citrine

						industrial mineral		garnet		Garn		industrial minerals		Garnets are a group of silicate minerals that have been used since the Bronze Age as gemstones and abrasives. - http://en.wikipedia.org/wiki/Garnet										moss agate		Magg		agate		gemstone		Moss agate (also called mocha stone) is a semi-precious gemstone formed from silicon dioxide. It is a form of chalcedony which includes minerals of a green colour embedded in the stone, forming filaments and other patterns suggestive of moss. It also sometimes resembles blue-cheese. The field is a clear or milky-white quartz, and the included minerals are mainly oxides of manganese or iron. It is not a true form of agate, as it lacks agate's defining feature of concentric banding. Moss agate is of the white variety with green inclusions that resemble moss. It occurs  - http://en.wikipedia.org/wiki/Moss_agate																										Salt				Rock salt		no														rose quartz		RQtz		quartz-gemstone		gemstone		Rose quartz is a type of quartz which exhibits a pale pink to rose red hue - http://en.wikipedia.org/wiki/Rose_quartz#Rose_quartz

						industrial mineral		glauconite		Glau		fertilizer | industrial product treatment		Glauconite, also known as 'green sand' is an iron potassium phyllosilicate (mica group) mineral of characteristic green color with very low weathering resistance and very friable.- http://en.wikipedia.org/wiki/Glauconite										natural secondary aggregate		Saggr		aggregate		construction		Aggregates produced as a by-product of other mining or quarrying activities such as china clay waste, slate waste and colliery spoil																										Sr				Strontium		no														smokey quartz		SQtz		quartz-gemstone		gemstone		Smoky quartz is a brown to black variety of quartz - http://en.wikipedia.org/wiki/Smoky_quartz

						industrial mineral		graphite		Gr		industrial minerals		Graphite is a polymorph of the element carbon. diamond is another polymorph. The two share the same chemistry, carbon, but have very different structures and very different properties. - http://www.galleries.com/Graphite		Y								neodymium		Nd		LREE		metal ore		Neodymium is a chemical element with the symbol Nd and atomic number 60. It is a soft silvery metal that tarnishes in air. - http://en.wikipedia.org/wiki/Neodymium																										Zlt				Zeolites		no														rhodonite		Rhod		gemstone		gemstone		Rhodonite is an attractive mineral that is often carved and used in jewelry. It is named after the Greek word for rose, rhodon. - http://www.galleries.com/Rhodonite

						industrial mineral		hematite		Hem		industrial minerals | industrial product treatment		Hematite, also spelled as haematite, is the mineral form of iron(III) oxide (Fe2O3), one of several iron oxides. - http://en.wikipedia.org/wiki/Hematite										nepheline syenite		NephS		industrial rock		industrial minerals		In the IUGS classification, the variety of foid syenite in which nepheline is the most abundant feldspathoid.  - AGI - Glossary of geology																								Ceramic and refractory minerals																						sapphirine		Sapph		gemstone		gemstone		Sapphire is the non-red variety of corundum, the second hardest natural mineral known to mankind. The red variety of corundum is Ruby - all other colors are called sapphire, even pink. - http://www.galleries.com/Sapphire

						industrial mineral		jarosite		Jaro		industrial product treatment		Jarosite is a basic hydrous sulfate of potassium and iron with a chemical formula of KFe3+3(OH)6(SO4)2. This sulfate mineral is formed in ore deposits by the oxidation of iron sulfides.										nickel		Ni		base metal		metal ore		Nickel is a chemical element with the chemical symbol Ni and atomic number 28. It is a silvery-white lustrous metal with a slight golden tinge. Nickel belongs to the transition metals and is hard and ductile. - http://en.wikipedia.org/wiki/Nickel																										ClyC				Common clays (brick, tile)		no														scapolite		Scap		gemstone		gemstone		A group of rock-forming silicate minerals composed of aluminium, calcium, and sodium silicate with chlorine, carbonate and sulfate. - http://en.wikipedia.org/wiki/Scapolite

						industrial mineral		leucoxene		Leuc		industrial product treatment		Leucoxene is a fine granular alteration product of titanium minerals. It varies in color from yellow to brown.It consists mainly of rutile or anatase. It is observed in some igneous rocks and iron ore deposits as the result of the alteration of ilmenite, perovskite, or titanite - http://en.wikipedia.org/wiki/Leucoxene										niobium		Nb		metal		metal ore		Niobium, formerly columbium, is a chemical element with the symbol Nb (formerly Cb) and atomic number 41. It is a soft, grey, ductile transition metal, which is often found in the pyrochlore mineral, the main commercial source for niobium, and columbite. - http://en.wikipedia.org/wiki/Niobium																										ClyR				White-firing clays (refractory and ceramic clays)		no														silica-gemstone		SilcGe		gemstone				http://en.wikipedia.org/wiki/Silica

						industrial mineral		magnesite		Magns		ceramic and refractory		Magnesite does not ordinarily form good crystals, but can make up a substantial portion of some rock types. It forms commonly from the alteration of magnesium-rich rocks during low grade metamorphism while they are in contact with carbonate-rich solutions.- http://www.galleries.com/Magnesite		Y								niobium pentoxide		Nb2O5		chemical oxide product		speciality and other industrial rocks and minerals		Niobium pentoxide is the inorganic compound with the formula Nb2O5. It is a colourless insoluble solid that is fairly unreactive. It is the main precursor to all materials made of niobium, the dominant application being alloys, but other specialized applications include capacitors, lithium niobate, and optical glasses. - http://en.wikipedia.org/wiki/Niobium_pentoxide																										Dol				Dolomite		no														chalcedony		Chlce		silica-gemstone		gemstone		Chalcedony is a cryptocrystalline form of silica, composed of very fine intergrowths of the minerals quartz and moganite.- http://en.wikipedia.org/wiki/Chalcedony

						industrial mineral		ilmenite		Ilm		industrial minerals		Ilmenite is an economically important and interesting mineral. It is named for its place of discovery (such places are called type localities) at Ilmen Lake in the Ilmen Mountains, Miask in the southern portion of the Ural Mountains of Russia. Ilmenite forms as a primary mineral in mafic igneous rocks and is concentrated into layers by a process called"magmatic segregation".- http://www.galleries.com/Ilmenite										nitrate		Nitr		chemical compound product		fertilizer		Nitrates are mainly produced for use as fertilizers in agriculture because of their high solubility and biodegradability. The main nitrates are ammonium, sodium, potassium, and calcium salts. Several million kilograms are produced annually for this purpose. - http://en.wikipedia.org/wiki/Nitrate																										Feld				Feldspar, nepheline		no														agate		Agt		chalcedony		gemstone		A variety of chalcedony having variegated colors arranged in stripes, blended in clouds, or showing mosslike forms. Sardonyx is a red-white or rarely red-white-black variant.. - http://www.merriam-webster.com/dictionary/agate; http://www.quartzpage.de/agate.html

						industrial mineral		mica		Mica		industrial minerals		The mica group of sheet silicate (phyllosilicate) minerals includes several closely related materials having close to perfect basal cleavage. All are monoclinic, with a tendency towards pseudohexagonal crystals, and are similar in chemical composition. - http://en.wikipedia.org/wiki/Mica										non metal		NonMe		produced commodity				In chemistry, a nonmetal or non-metal is a chemical element which mostly lacks metallic attributes. Physically, nonmetals tend to be highly volatile (easily vaporised), have low elasticity, and are good insulators of heat and electricity; chemically, they tend to have high ionisation energy and electronegativity values, and gain or share electrons when they react with other elements or compounds. Seventeen elements are generally classified as nonmetals; most are gases (hydrogen, helium, nitrogen, oxygen, fluorine, neon, chlorine, argon, krypton, xenon and radon); one is a liquid (bromine); and a few are solids (carbon, phosphorus, sulfur, selenium, and iodine). - http://en.wikipedia.org/wiki/Non-metal																										Kln				Kaolin		no														moss agate		Magg		agate		gemstone		Moss agate (also called mocha stone) is a semi-precious gemstone formed from silicon dioxide. It is a form of chalcedony which includes minerals of a green colour embedded in the stone, forming filaments and other patterns suggestive of moss. It also sometimes resembles blue-cheese. The field is a clear or milky-white quartz, and the included minerals are mainly oxides of manganese or iron. It is not a true form of agate, as it lacks agate's defining feature of concentric banding. Moss agate is of the white variety with green inclusions that resemble moss. It occurs  - http://en.wikipedia.org/wiki/Moss_agate

						industrial mineral		molybdenite		Molyb		industrial minerals		Molybdenite is a very soft metallic mineral. It can be easily confused with graphite, but not with many other minerals. Graphite has a darker black-silver color and a black-gray to brown-gray streak, whereas molybdenite has a bluish-silver color and streak. - http://www.galleries.com/Molybdenite										obsidian		Obs		gemstone		gemstone		Obsidian is the result of volcanic lava coming in contact with water. Often the lava pours into a lake or ocean and is cooled quickly. This process produces a glassy texture in the resulting rock. Iron and magnesium give the obsidian a dark green to black color. Obsidian has been used by ancient people as a cutting tool, for weapons, and for ceremonial purposes and is sometimes found by archaeologists in excavations. - http://www.galleries.com/Obsidian																										Kya				Andalusite group (andalousite, kyanite, sillimanite)		no														onyx		Onyx		agate		gemstone		Onyx is a black-and-white banded agate - http://www.quartzpage.de/agate.html#onyx

						industrial mineral		monazite		Monaz		speciality and other industrial rocks and minerals		Monazite is a reddish-brown phosphate mineral containing rare earth metals. It occurs usually in small isolated crystals. There are at least four different kinds of monazite, depending on relative elemental composition of the mineral - http://en.wikipedia.org/wiki/Monazite										ochre		Ochr		iron oxide		industrial product treatment		Ochre is a natural earth pigment containing hydrated iron oxide, which ranges in color from yellow to deep orange or brown. It is also the name of the colors produced by this pigment, especially a light brownish-yellow. A variant of ochre containing a large amount of hematite, or dehydrated iron oxide, has a reddish tint known as "red ochre". - http://en.wikipedia.org/wiki/Ochre																								Fertilizer minerals																						carnelian		Carnl		chalcedony		gemstone		A variety of chalcedony colored by iron oxide, which is commonly used as a semi-precious gemstone.  The color can vary greatly, ranging from pale orange to an intense almost-black coloration. When Carnelian grades into brown it is known as Sard. Some very dark brown Carnelian can be classified as Jasper.  The distinction between these is very fine and relies more on visual appearance than scientific analysis.  As a result, it is very possible that one man's Carnelian may be another man's Sard, Agate or Jasper. - http://en.wikipedia.org/wiki/Carnelian; http://www.controverscial.com/Carnelian.htm

						industrial mineral		pyrite		Py		chemicals		The mineral pyrite, or iron pyrite, also known as fool's gold, is an iron sulfide with the chemical formula FeS2. This mineral's metallic luster and pale brass-yellow hue give it a superficial resemblance to gold, hence the well-known nickname of fool's gold. - http://en.wikipedia.org/wiki/Pyrite										oil		Oil		liquid hydrocarbons		energy minerals		Oil or petroleum consists of hydrocarbons of various molecular weights such as alkanes (pentane, hexane, heptane, octane) and other liquid organic compounds, typically recovered from drilling of underground reservoirs. http://en.wikipedia.org/wiki/Petroleum																										Phos				Phosphate		yes														chrysoprase		Chrys		chalcedony		gemstone		A variety of chalcedony that contains small quantities of nickel. Its color is normally apple-green, but varies to deep green. The darker varieties of chrysoprase are also referred to as prase. (However, the term prase is also used to describe chlorite-included quartz, and to a certain extent is a color-descriptor, rather than a rigorously defined mineral variety.) - http://en.wikipedia.org/wiki/Chrysoprase

						industrial mineral		quartz		Qtz		speciality and other industrial rocks and minerals		Quartz is the second most abundant mineral in the Earth's continental crust, after feldspar. It is made up of a continuous framework of SiO4 silicon–oxygen tetrahedra, with each oxygen being shared between two tetrahedra, giving an overall formula SiO2. There are many different varieties of quartz, several of which are semi-precious gemstones. - http://en.wikipedia.org/wiki/Quartz										oil shale		OilS		liquid hydrocarbons		energy minerals		Fine-grained sedimentary rock, yielding significant quantities of oil upon decomposition by heating to high temperatures																										Ptsh				Potash (sylvite, carnalite)		no														opal		Opal		silica-gemstone		gemstone		Opal is a hydrated amorphous form of silica; its water content may range from 3 to 21% by weight, but is usually between 6 and 10%. Because of its amorphous character, it is classed as a mineraloid - http://en.wikipedia.org/wiki/Opal

						industrial mineral		rutile		TiRt		ceramic and refractory | speciality and other industrial rocks and minerals		Rutile is an interesting, varied and important mineral. Rutile is a major ore of titanium, a metal used for high tech alloys because of its light weight, high strength and resistance to corrosion. - http://www.galleries.com/Rutile										olivine		Olv		industrial mineral |  gemstone		industrial minerals | gemstone		Peridot is gem-quality olivine. Olivine is a silicate mineral with formula of (Mg, Fe)2SiO4. As peridot is the magnesium-rich variety (forsterite) the formula approaches Mg2SiO4. - http://en.wikipedia.org/wiki/Peridot																								Building raw materials, dimension stones																						sinhalite		Sinh		gemstone		gemstone		Sinhalite is rare mineral and known only from the gem gravels in Sri Lanka. - http://www.galleries.com/Sinhalite

						industrial mineral		saponite		Sapon		industrial minerals		A smectite group mineral, occurs insoapstone used in porcelain in Cornwall - http://en.wikipedia.org/wiki/Saponite										onyx		Onyx		agate		gemstone		Onyx is a black-and-white banded agate - http://www.quartzpage.de/agate.html#onyx																										Aggr				Aggregate		no														sodalite		Sod		gemstone		gemstone		Sodalite is a rich royal blue mineral widely enjoyed as an ornamental gemstone. Although massive sodalite samples are opaque, crystals are usually transparent to translucent. Sodalite is a member of the sodalite group with hauyne, nosean, lazurite and tugtupite. - see - http://en.wikipedia.org/wiki/Sodalite

						industrial mineral		sericite		Seri		industrial minerals		Sericite is a fine grained mica, similar to muscovite, illite, or paragonite. Sericite is a common alteration mineral of orthoclase or plagioclase feldspars in areas that have been subjected to hydrothermal alteration typically associated with hydrothermal ore deposits.- http://en.wikipedia.org/wiki/Sericite										opal		Opal		silica-gemstone		gemstone		Opal is a hydrated amorphous form of silica; its water content may range from 3 to 21% by weight, but is usually between 6 and 10%. Because of its amorphous character, it is classed as a mineraloid - http://en.wikipedia.org/wiki/Opal																										Ost				Dimension & ornamental stones (granite, gabbro, travertine,etc.)		no														spinel-gemstone		SplGe		gemstone		gemstone		The Spinel Group contains over twenty members, but only a few are considered common. They are a group of oxides that have very similar structures. Named after their sole gemstone representative, spinel, this is an important group of minerals. - http://www.galleries.com/Spinel_Group

						industrial mineral		serpentine		Serp		mineral specimens | gemstone		The serpentine group are greenish, brownish, or spotted minerals commonly found in serpentinite rocks. They are used as a source of magnesium and asbestos, and as a decorative stone.[1] The name is thought to come from the greenish color being that of a serpent.- http://en.wikipedia.org/wiki/Serpentine_group										organic material		OrgM		industrial material				Earth material composed of organic compounds derived from the remains of dead organisms and their waste products in the environment.  Larger molecules of organic matter can be formed from the polymerization of different parts of already broken down matter. - http://en.wikipedia.org/wiki/Organic_matter																										Gp				Gypsum, anhydrite		no														spodumene		Spod		gemstone		gemstone | mineral specimen		Spodumene is a rock forming mineral in granites and pegmatites that bear other lithium minerals. Spodumene is a relatively new mineral to science, being discovered in the last three centuries and gem varieties have only been discovered in the last 120 years. - http://www.galleries.com/Spodumene

						industrial mineral		silica		Silc		glass manufacturing minerals | industrial product treatment		Silicon dioxide, also known as silica (from the Latin silex), is a chemical compound that is a dioxide of silicon with the chemical formula SiO2 - http://en.wikipedia.org/wiki/Silica		Y Silicon only								osmium		Os		platinum group metal		metal ore		Osmium is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores. - Osmium (from Greek osme (ὀσμή) meaning "smell") is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores.																										LstC				Cement limestone		no														tanzanite		Tanz		gemstone		gemstone		Tanzanite is the blue/purple variety of the mineral zoisite belonging to the epidote group.-  http://en.wikipedia.org/wiki/Tanzanite

						industrial mineral		spinel		Spin		industrial minerals		Spinel /ˈspɪnɛl/ is the magnesium aluminium member of the larger spinel group of minerals. It has the formula MgAl2O4 - http://en.wikipedia.org/wiki/Spinel										palladium		Pd		platinum group metal		metal ore		Palladium is a chemical element with the chemical symbol Pd and an atomic number of 46. It is a rare and lustrous silvery-white metal. - http://en.wikipedia.org/wiki/Palladium																										LstL				Limestone for lime		no														topaz		Tpz		gemstone		gemstone		Topaz is a common gemstone that has been used for centuries in jewelry. Topaz is the hardest silicate mineral and one of the hardest minerals in nature. - http://www.galleries.com/Topaz

						industrial mineral		staurolite		Stau		mineral specimens | abrasive minerals		Staurolite is a red brown to black, mostly opaque, nesosilicate mineral with a white streak. It crystallizes in the monoclinic crystal system, has a Mohs hardness of 7 to 7.5 and the chemical formula: Fe2+2Al9O6(SiO4)4(O,OH)2. - http://en.wikipedia.org/wiki/Staurolite										palygorskite		Palyg		Fullers earth		industrial minerals		Palygorskite or attapulgite is a magnesium aluminium phyllosilicate with formula (Mg,Al)2Si4O10(OH)·4(H2O) that occurs in a type of clay soil common to the Southeastern United States. It is one of the types of fuller's earth. http://en.wikipedia.org/wiki/Attapulgite																										Mrbl				Marble		no														tourmaline		To		gemstone		gemstone		Tourmaline is a crystal boron silicate mineral compounded with elements such as aluminium, iron, magnesium, sodium, lithium, or potassium. Tourmaline is classified as a semi-precious stone and the gemstone comes in a wide variety of colors. -  http://en.wikipedia.org/wiki/Tourmaline

						industrial mineral		strontianite		SrCO3				Strontium carbonate, usually containing some calcium. It is a member of the aragonite group. Used in the refining of sugar and the production of fireworks. - http://www.minerals.net/mineral/strontianite.aspx,										peat		Peat		carbonaceous material		energy minerals		An accumulation of partially decayed vegetation or organic matter that forms in wetland conditions, where flooding obstructs flows of oxygen from the atmosphere, slowing rates of decomposition. Peat is commonly harvested as an important source of fuel in certain parts of the world. http://en.wikipedia.org/wiki/Peat																								Speciality and other industrial rocks and minerals																						turquoise		Turq		gemstone		gemstone		Turquoise is a valuable mineral and is possibly the most valuable, non-transparent, non-metal mineral in the jewelry trade. - http://www.galleries.com/Turquoise

						industrial mineral		talc		Tlc		speciality and other industrial rocks and minerals		Talc is an important industrial mineral. Its resistance to heat, electricity and acids make it an ideal surface for lab counter tops and electrical switchboards. It is also an important filler material for paints, rubber and insecticides. Even with all these uses, most people only know talc as the primary ingredient in talcum powder.- http://www.galleries.com/Talc										perlite		Perl		industrial rock		industrial minerals		'Perlite' is a volcanic glass with sufficient water content to cause it to expand, or froth up, when heated, forming a lightweight granular aggregate; used in construction, insulation, packaging and agriculture																										Abr				Abrasives: garnet, staurolite, corundum		no														variscite		Varis		gemstone		gemstone		Variscite is a relatively rare phosphate mineral that is sometimes confused with turquoise. It is usually greener, however, than turquoise. Variscite is sometimes used as a semi-precious stone and can make distinctive color patterns that are very attractive. - http://www.galleries.com/Variscite

						industrial mineral		thenardite		Thern		industrial product treatment		Thenardite is one of several non-marine evaporite Sulfate Class minerals. It is easily dissolvable in water and specimens should be stored with desiccant. Sulfates in general tend to be more soluble than most of the other mineral classes and simple sodium salts, such as thernardite, are always soluble. - http://www.galleries.com/Thenardite										phenakite		Phen		gemstone		gemstone		A fairly rare nesosilicate mineral consisting of beryllium orthosilicate, Be2SiO4 http://en.wikipedia.org/wiki/Phenakite																										Asb				Asbestos (antophyllite, chrysotile, crocidolite)		no														vesuvianite		Vesu		gemstone		gemstone		Vesuvianite, also known as Idocrase, is a fascinating mineral found originally on the volcano, Mt Vesuvius, hence one of the names. The other name, idocrase, is from the greek and means mixed form, an allusion to its crystals showing a mixture of other mineral forms. - http://www.galleries.com/Vesuvianite

						industrial mineral		tremolite-actinolite		Trem		gemstone | speciality and other industrial rocks and minerals		Tremolite is a member of the amphibole group of silicate minerals with composition: Ca2(Mg5.0-4.5Fe2+0.0-0.5)Si8O22(OH)2. Tremolite forms by metamorphism of sediments rich in dolomite and quartz. Tremolite forms a series with actinolite and ferro-actinolite. Pure magnesium tremolite is creamy white, but the color grades to dark green with increasing iron content. It has a hardness on Mohs scale of 5 to 6. Nephrite, one of the two minerals of the gemstone jade, is a green variety of tremolite - http://en.wikipedia.org/wiki/Tremolite										phosphate rock		PhosR		industrial rock		fertilizer | industrial minerals		Any rock that contains one or more phosphatic minerals of sufficient purity and quantity to permit its commercial use as a source of phosphatic compounds or elemental phosphorus. About 90% of the world's production is sedimentary phosphate rock, or phosphorite; the remainder is igneous rock rich in apatite.																										Attp				Attapulgite, sepiolite (clay)		no														xenotime-gemstone		XenoGe		gemstone		gemstone		Xenotime is a rare earth phosphate mineral, whose major component is yttrium orthophosphate (YPO4). Occasionally, gemstones are also cut from the finer xenotime crystals. - http://en.wikipedia.org/wiki/Xenotime

						industrial mineral		vermiculite		Vrm		speciality and other industrial rocks and minerals		Vermiculite is an important member of the Montmorillonite/Smectite Group, members of which also belong to the larger general group known as the Clays. Vermiculite is also sometimes placed in the Mica Group, although recent analysis has excluded it from this group. - http://www.galleries.com/Vermiculite										phosphorous		P		non metal		non metal ore		Phosphorus is a nonmetallic chemical element with symbol P and atomic number 15. A multivalent pnictogen, phosphorus as a mineral is almost always present in its maximally oxidised state, as inorganic phosphate rocks. Elemental phosphorus exists in two major forms—white phosphorus and red phosphorus—but due to its high reactivity, phosphorus is never found as a free element on Earth. - http://en.wikipedia.org/wiki/Phosphorus																										Bnt				Bentonite (clay)		no														zircon-gemstone		ZirGe		gemstone		gemstone		Zircon resembles diamond in luster and fire and colorless zircons have been mistaken for diamonds by experienced jewelers. Zircon can make a very attractive and affordable gemstone. It is found in browns and greens but can be heat treated to beautiful blue and golden colors. - http://www.galleries.com/Zircon

						industrial mineral		wollastonite		Wol		speciality and other industrial rocks and minerals		Wollastonite is a calcium inosilicate mineral (CaSiO3) that may contain small amounts of iron, magnesium, and manganese substituting for calcium. It is usually white. It forms when impure limestone or dolostone is subjected to high temperature and pressure sometimes in the presence of silica-bearing fluids as in skarns or contact metamorphic rocks. Associated minerals include garnets, vesuvianite, diopside, tremolite, epidote, plagioclase feldspar, pyroxene and calcite. It is named after the English chemist and mineralogist William Hyde Wollaston (1766–1828). - http://en.wikipedia.org/wiki/Wollastonite										phosphorous pentoxide		P2O5		chemical oxide product				Phosphorus pentoxide is a chemical compound with molecular formula P4O10 (with its common name derived from its empirical formula, P2O5). This white crystalline solid is the anhydride of phosphoric acid. It is a powerful desiccant and dehydrating agent. - http://en.wikipedia.org/wiki/Phosphorous_pentoxide																										Cal				Limestone, calcite (filler)		no														produced commodity		ProdC						Commodity is obtained by extracting from material mined from the Earth.

						industrial mineral		zeolite		Zlt		chemicals		Zeolites are microporous, aluminosilicate minerals commonly used as commercial adsorbents and catalysts.[1] The term zeolite was originally coined in 1756 by Swedish mineralogist Axel Fredrik Cronstedt, who observed that upon rapidly heating the material stilbite, it produced large amounts of steam from water that had been adsorbed by the material. Based on this, he called the material zeolite, from the Greek ζέω (zéō), meaning "to boil" and λίθος (líthos), meaning "stone. - http://en.wikipedia.org/wiki/Zeolite										platinum		Pt		platinum group metal		metal ore		Platinum is a chemical element with the chemical symbol Pt and an atomic number of 78. It is a dense, malleable, ductile, highly unreactive, precious, gray-white transition metal. - http://en.wikipedia.org/wiki/Platinum																										Dtm				Diatomite (kieselguhr)		no														metal		Metal		produced commodity		metal ore		Commodity is a metal that is extracted from an ore material mined from the Earth

						industrial mineral		zircon		Zir		ceramic and refractory		Zircon (/ˈzɜrkən/; including hyacinth or yellow zircon) is a mineral belonging to the group of nesosilicates. Its chemical name is zirconium silicate and its corresponding chemical formula is ZrSiO4. A common empirical formula showing some of the range of substitution in zircon is (Zr1–y, REEy)(SiO4)1–x(OH)4x–y - http://en.wikipedia.org/wiki/Zircon										platinum group metal		PGM		precious metal		metal ore		The platinum-group metals (abbreviated as the PGMs; alternatively, the platinoids, platinides, platidises, platinum group, platinum metals, platinum family or platinum-group elements (PGEs)) is a term used sometimes to collectively refer to six metallic elements clustered together in the periodic table. - http://en.wikipedia.org/wiki/Platinum_group_metal																										Gr				Graphite		yes														base metal		BM		metal		metal ore		In chemistry, the term base metal is used informally to refer to a metal that oxidizes or corrodes relatively easily and reacts variably with diluted hydrochloric acid (HCl) to form hydrogen. Examples include iron, nickel, lead and zinc. Copper is also considered a base metal because it oxidizes relatively easily, although it does not react with HCl. - http://en.wikipedia.org/wiki/Base_metal

						industrial mineral |  gemstone		olivine		Olv		industrial minerals | gemstone		Peridot is gem-quality olivine. Olivine is a silicate mineral with formula of (Mg, Fe)2SiO4. As peridot is the magnesium-rich variety (forsterite) the formula approaches Mg2SiO4. - http://en.wikipedia.org/wiki/Peridot										potash		Pota		chemical compound product		speciality and other industrial rocks and minerals		Potash is any of various salts that contain potassium in water-soluble form, the most common being potassium chloride (KCl). Mostly used in fertilizers. - http://en.wikipedia.org/wiki/Potash																										Mica				Mica		no														copper		Cu		base metal		metal ore		Copper is a chemical element with the symbol Cu and atomic number 29. It is a ductile metal with very high thermal and electrical conductivity. Pure copper is soft and malleable; a freshly exposed surface has a reddish-orange color. It is used as a conductor of heat and electricity, a building material, and a constituent of various metal alloys - http://en.wikipedia.org/wiki/Copper

						industrial mineral | iron oxide		magnetite		Mgt		industrial minerals		Magnetite is an oxide of iron (as is hematite). It is not a component of ordinary rust, although it can form as iron oxidizes in a dry environment. - http://www.galleries.com/Magnetite										potassium		K		metal		metal ore		Potassium is a chemical element with symbol K (from Neo-Latin kalium) and atomic number 19. Elemental potassium is a soft silvery-white alkali metal that oxidizes rapidly in air and is very reactive with water, generating sufficient heat to ignite the hydrogen emitted in the reaction and burning with a lilac flame. - http://en.wikipedia.org/wiki/Potassium																										Perl				Perlite		no														cobalt		Co		base metal		metal ore		Cobalt is a chemical element with symbol Co and atomic number 27. Like nickel, cobalt in the Earth's crust is found only in chemically combined form, save for small deposits found in alloys of natural meteoric iron. The free element, produced by reductive smelting, is a hard, lustrous, silver-gray metal. - http://en.wikipedia.org/wiki/Cobalt

						industrial mineral | metallic ore		chromite		Chro		ceramic and refractory		An isometric iron chromium oxide: FeCr2O4 used as a refractory material, because it has a high heat stability. Extracted chromium from chromite is used in chrome plating and alloying for production of corrosion resistant superalloys, nichrome, and stainless steel. Chromium is used as a pigment for glass, glazes, and paint, and as an oxidizing agent for tanning leather. http://www.webmineral.com/data/Chromite.shtml http://en.wikipedia.org/wiki/Chromite		Y								pozzolan		Pozz		industrial rock		cement manufacture		Pozzolan is a siliceous or siliceous and aluminous material which will react chemically with calcium hydroxide to form compounds possessing cementitious properties (ASTM C618). The broad definition of a pozzolan imparts no bearing on the origin of the material, only on its capability of reacting with calcium hydroxide and water.... The general definition of a pozzolan embraces a large number of materials which vary widely in terms of origin, composition and properties. - http://en.wikipedia.org/wiki/Pozzolan																										Qtz				Quartz (massive / block for ferrosilicon)		no														lead		Pb		base metal		metal ore		Lead is a chemical element in the carbon group with symbol Pb and atomic number 82. Lead is a soft and malleable metal, which is regarded as a heavy metal and an other metal. Metallic lead has a bluish-white color after being freshly cut, but it soon tarnishes to a dull grayish color when exposed to air. - http://en.wikipedia.org/wiki/Lead

		industrial rock				industrial rock		diatomite		Dtm		industrial minerals		'Diatomaceous Earth' or 'kieselguhr', fine grained siliceous sediment composed of remains of diatoms (microscopic plants) derived from lacustrine deposits; used as fillers, absorbents, abrasives, an insulator and filter medium in the food industry										praseodymium		Pr		LREE		metal ore		Praseodymium is a chemical element that has the symbol Pr and atomic number 59. Praseodymium is a soft, silvery, malleable and ductile metal in the lanthanide group. - http://en.wikipedia.org/wiki/Praseodymium																										Qtzopt				Quartz, optical & piezoelectrical use		no														nickel		Ni		base metal		metal ore		Nickel is a chemical element with the chemical symbol Ni and atomic number 28. It is a silvery-white lustrous metal with a slight golden tinge. Nickel belongs to the transition metals and is hard and ductile. - http://en.wikipedia.org/wiki/Nickel

						industrial rock		laterite		Late		construction		Deeply weathered rock material, weakly consolidated, composed of relict quartz, and clays or oxide minerals produced by weathering of source rock. Used historically for building construction. http://en.wikipedia.org/wiki/Laterite										precious metal		PrMe		metal		metal ore		A precious metal is a rare, naturally occurring metallic chemical element of high economic value. Chemically, the precious metals tend to be less reactive than most elements. They are usually ductile and have a high lustre. Historically, precious metals were important as currency but are now regarded mainly as investment and industrial commodities. Gold, silver, platinum, and palladium each have an ISO 4217 currency code. The best-known precious metals are the coinage metals, gold and silver. While both have industrial uses, they are better known for their uses in art, jewellery and coinage. Other precious metals include the platinum group metals: ruthenium, rhodium, palladium, osmium, iridium, and platinum, of which platinum is the most widely traded. - http://en.wikipedia.org/wiki/Precious_metal																										Silc																				zinc		Zn		base metal		metal ore		Zinc is a metallic chemical element; it has the symbol Zn and atomic number 30. It is the first element of group 12 of the periodic table. In some respects zinc is chemically similar to magnesium: its ion is of similar size and its only common oxidation state is +2. Zinc is the 24th most abundant element in the Earth's crust and has five stable isotopes - http://en.wikipedia.org/wiki/Zinc

						industrial rock		nepheline syenite		NephS		industrial minerals		In the IUGS classification, the variety of foid syenite in which nepheline is the most abundant feldspathoid.  - AGI - Glossary of geology										prehnite		Preh		gemstone		gemstone		Prehnite was named after its discoverer; Colonel Hendrik von Prehn and is an attractive collection mineral that is occassionally used for ornamental stone purposes. - http://www.galleries.com/Prehnite																												Si		Silicon		yes														precious metal		PrMe		metal		metal ore		A precious metal is a rare, naturally occurring metallic chemical element of high economic value. Chemically, the precious metals tend to be less reactive than most elements. They are usually ductile and have a high lustre. Historically, precious metals were important as currency but are now regarded mainly as investment and industrial commodities. Gold, silver, platinum, and palladium each have an ISO 4217 currency code. The best-known precious metals are the coinage metals, gold and silver. While both have industrial uses, they are better known for their uses in art, jewellery and coinage. Other precious metals include the platinum group metals: ruthenium, rhodium, palladium, osmium, iridium, and platinum, of which platinum is the most widely traded. - http://en.wikipedia.org/wiki/Precious_metal

						industrial rock		perlite		Perl		industrial minerals		'Perlite' is a volcanic glass with sufficient water content to cause it to expand, or froth up, when heated, forming a lightweight granular aggregate; used in construction, insulation, packaging and agriculture										primary aggregate		Paggr		aggregate		construction		Sand and gravel and crushed rock extracted from the ground																												Other Silc.		Other		no														gold		Au		precious metal		metal ore		Gold is a chemical element with the symbol Au and atomic number 79. It is a dense, soft, malleable and ductile metal with a bright yellow color and luster, the properties of which remain without tarnishing when exposed to air or water. - http://en.wikipedia.org/wiki/Gold

						industrial rock		phosphate rock		PhosR		fertilizer | industrial minerals		Any rock that contains one or more phosphatic minerals of sufficient purity and quantity to permit its commercial use as a source of phosphatic compounds or elemental phosphorus. About 90% of the world's production is sedimentary phosphate rock, or phosphorite; the remainder is igneous rock rich in apatite.		Y								produced commodity		ProdC		produced commodity				Commodity is obtained by extracting from material mined from the Earth.																										Tlc				Talc, pyrophyllite		no														silver		Ag		precious metal		metal ore		Silver is a chemical element with the chemical symbol Ag and atomic number 47. A soft, white, lustrous transition metal, it possesses the highest electrical conductivity of any element and the highest thermal conductivity of any metal. - http://en.wikipedia.org/wiki/Silver

						industrial rock		pozzolan		Pozz		cement manufacture		Pozzolan is a siliceous or siliceous and aluminous material which will react chemically with calcium hydroxide to form compounds possessing cementitious properties (ASTM C618). The broad definition of a pozzolan imparts no bearing on the origin of the material, only on its capability of reacting with calcium hydroxide and water.... The general definition of a pozzolan embraces a large number of materials which vary widely in terms of origin, composition and properties. - http://en.wikipedia.org/wiki/Pozzolan										promethium		Pm		LREE		metal ore		Promethium, originally prometheum, is a chemical element with the symbol Pm and atomic number 61. All of its isotopes are radioactive; it is one of only two such elements that are followed in the periodic table by elements with stable forms, a distinction shared with technetium. - http://en.wikipedia.org/wiki/Promethium																										Vrm				Vermiculite		no														platinum group metal		PGM		precious metal		metal ore		The platinum-group metals (abbreviated as the PGMs; alternatively, the platinoids, platinides, platidises, platinum group, platinum metals, platinum family or platinum-group elements (PGEs)) is a term used sometimes to collectively refer to six metallic elements clustered together in the periodic table. - http://en.wikipedia.org/wiki/Platinum_group_metal

						industrial rock		pumice		Pumi		industrial applications		A volcanic rock that consists of highly vesicular rough textured volcanic glass, which may or may not contain crystals. It is typically light colored. Scoria is another vesicular volcanic rock that differs from pumice in having larger vesicles and thicker vesicle walls and being dark colored and denser. - http://en.wikipedia.org/wiki/Pumice										pumice		Pumi		industrial rock		industrial applications		A volcanic rock that consists of highly vesicular rough textured volcanic glass, which may or may not contain crystals. It is typically light colored. Scoria is another vesicular volcanic rock that differs from pumice in having larger vesicles and thicker vesicle walls and being dark colored and denser. - http://en.wikipedia.org/wiki/Pumice																										Wol				Wollastonite		no														iridium		Ir		platinum group metal		metal ore		Iridium is the chemical element with symbol Ir and atomic number 77. A very hard, brittle, silvery-white transition metal of the platinum family - http://en.wikipedia.org/wiki/Iridium

						industrial rock		shell grit		ShGri		agriculture		Shell grit is coarsely ground or broken seashells. It is used, among other things, by birds as a source of calcium for egg shell production, and to aid digestion. - http://en.wikipedia.org/wiki/Shell_grit										pyrite		Py		industrial mineral		chemicals		The mineral pyrite, or iron pyrite, also known as fool's gold, is an iron sulfide with the chemical formula FeS2. This mineral's metallic luster and pale brass-yellow hue give it a superficial resemblance to gold, hence the well-known nickname of fool's gold. - http://en.wikipedia.org/wiki/Pyrite																																														osmium		Os		platinum group metal		metal ore		Osmium is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores. - Osmium (from Greek osme (ὀσμή) meaning "smell") is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores.

						industrial rock		spongolite		Spong		horticulture | industrial product treatment		Spongolite is a stone made almost entirely from fossilised sponges. It is light and porous. - http://en.wikipedia.org/wiki/Spongolite										pyrophyllite		Pphy		aluminosilicate		industrial minerals		A phyllosilicate mineral composed of aluminium silicate hydroxide: Al2Si4O10(OH)2. Pyrophyllite is easily machineable and has excellent thermal stability and is added to clay to reduce thermal expansion when firing and is combined with other compounds, such as in insecticide and for making bricks. It is also used for slate pencils, chalk (French chalk) and small carving. http://www.webmineral.com/data/Pyrophyllite.s html http://en.wikipedia.org/wiki/Pyrophyllite																																														platinum		Pt		platinum group metal		metal ore		Platinum is a chemical element with the chemical symbol Pt and an atomic number of 78. It is a dense, malleable, ductile, highly unreactive, precious, gray-white transition metal. - http://en.wikipedia.org/wiki/Platinum

		iron ore				iron ore		magnetite ore		MagOr		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% magnetite.										quartz		Qtz		industrial mineral		speciality and other industrial rocks and minerals		Quartz is the second most abundant mineral in the Earth's continental crust, after feldspar. It is made up of a continuous framework of SiO4 silicon–oxygen tetrahedra, with each oxygen being shared between two tetrahedra, giving an overall formula SiO2. There are many different varieties of quartz, several of which are semi-precious gemstones. - http://en.wikipedia.org/wiki/Quartz																																														rhodium		Rh		platinum group metal		metal ore		Rhodium is a chemical element that is a rare, silvery-white, hard, and chemically inert transition metal and a member of the platinum group. It has the chemical symbol Rh and atomic number 45. - http://en.wikipedia.org/wiki/Rhodium

						iron ore		hematite ore		HemOr		metal ore | industrial minerals		Iron ore in which the iron-bearing mineral is greater that 50% hematite.										quartz-gemstone		QtzGe		gemstone		gemstone		Quartz is the most common mineral on the face of the Earth. Some macrocrystalline (large crystal) varieties are well known and popular as ornamental stone and as gemstones. - http://www.galleries.com/Quartz																																														ruthenium		Ru		platinum group metal		metal ore		Ruthenium is a chemical element with symbol Ru and atomic number 44. It is a rare transition metal belonging to the platinum group of the periodic table. - http://en.wikipedia.org/wiki/Ruthenium

		iron oxide				iron oxide		ochre		Ochr		industrial product treatment		Ochre is a natural earth pigment containing hydrated iron oxide, which ranges in color from yellow to deep orange or brown. It is also the name of the colors produced by this pigment, especially a light brownish-yellow. A variant of ochre containing a large amount of hematite, or dehydrated iron oxide, has a reddish tint known as "red ochre". - http://en.wikipedia.org/wiki/Ochre										radium		Ra		metal		metal ore		Radium is a chemical element with symbol Ra and atomic number 88. Radium is an almost pure-white alkaline earth metal, but it readily oxidizes on exposure to air, becoming black in color. - http://en.wikipedia.org/wiki/Radium																																														palladium		Pd		platinum group metal		metal ore		Palladium is a chemical element with the chemical symbol Pd and an atomic number of 46. It is a rare and lustrous silvery-white metal. - http://en.wikipedia.org/wiki/Palladium

		liquid hydrocarbons				liquid hydrocarbons		asphalt		Asph		energy minerals		Asphalt or bitumen is a sticky, black and highly viscous liquid or semi-solid form of petroleum. It may be found in natural deposits or may be a refined product http://en.wikipedia.org/wiki/Asphalt										rare earth element		REE		metal		metal ore		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium. Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element																																														rare earth element		REE		metal		metal ore		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium. Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element

						liquid hydrocarbons		oil		Oil		energy minerals		Oil or petroleum consists of hydrocarbons of various molecular weights such as alkanes (pentane, hexane, heptane, octane) and other liquid organic compounds, typically recovered from drilling of underground reservoirs. http://en.wikipedia.org/wiki/Petroleum										rare earth oxide		REEOx		chemical oxide product		ceramic and refractory		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium.[2] Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element																																														HREE		HREE		rare earth element		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element

						liquid hydrocarbons		oil shale		OilS		energy minerals		Fine-grained sedimentary rock, yielding significant quantities of oil upon decomposition by heating to high temperatures										recycled aggregate		ReAgg		aggregate		construction		Recycled aggregates are materials produced by the recycling of construction and demolition waste. They can be crushed concrete, bricks or glass, asphalt planings (ie the surface layers of roads removed during roadworks) or spent rail ballast.																																														dysprosium		Dy		HREE		metal ore		Dysprosium is a chemical element with the symbol Dy and atomic number 66. It is a rare earth element with a metallic silver luster. - http://en.wikipedia.org/wiki/Dysprosium

						liquid hydrocarbons		tar sand		TarS		energy minerals		Medium-grained sedimentary rock, yielding significant quantities of tar or oil upon decomposition by heating to high temperatures										reservoir gas		Gas		gaseous hydrocarbons		energy minerals		Natural gas derived from underground rock reservoirs typically containing methane with lesser amounts of ethane, propane, butane and pentane. Natural gas is commonly associated with liquid petroleum in the reservoirs but is extracted and managed differently.																																														erbium		Er		HREE		metal ore		Erbium is a chemical element in the lanthanide series, with the symbol Er and atomic number 68. A silvery-white solid metal when artificially isolated, natural erbium is always found in chemical combination with other elements on Earth. - http://en.wikipedia.org/wiki/Erbium

		LREE				LREE		cerium		Ce		metal ore		Cerium is a chemical element with symbol Ce and atomic number 58. It is a soft, silvery, ductile metal which easily oxidizes in air. - http://en.wikipedia.org/wiki/Cerium		Y								rhenium		Re		metal		metal ore		Rhenium is a chemical element with the symbol Re and atomic number 75. It is a silvery-white, heavy, third-row transition metal in group 7 of the periodic table. With an estimated average concentration of 1 part per billion (ppb), rhenium is one of the rarest elements in the Earth's crust. - http://en.wikipedia.org/wiki/Rhenium																																														holmium		Ho		HREE		metal ore		Holmium is a chemical element with the symbol Ho and atomic number 67. Part of the lanthanide series, holmium is a rare earth element. - http://en.wikipedia.org/wiki/Holmium

						LREE		europium		Eu		metal ore		Europium is a chemical element with the symbol Eu and atomic number 63. It is named after the continent Europe. It is a moderately hard, silvery metal which readily oxidizes in air and water. - http://en.wikipedia.org/wiki/Europium		Y								rhodium		Rh		platinum group metal		metal ore		Rhodium is a chemical element that is a rare, silvery-white, hard, and chemically inert transition metal and a member of the platinum group. It has the chemical symbol Rh and atomic number 45. - http://en.wikipedia.org/wiki/Rhodium																																														lutetium		Lu		HREE		metal ore		Lutetium is a chemical element with the symbol Lu and atomic number 71. It is a silvery white metal, which resists corrosion in dry, but not in moist air. It is the last element in the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals), and traditionally counted among the rare earths. - http://en.wikipedia.org/wiki/Lutetium

						LREE		gadolinium		Gd		metal ore		Gadolinium is a chemical element with symbol Gd and atomic number 64. It is a silvery-white, malleable and ductile rare-earth metal. It is found in nature only in combined (salt) form. - http://en.wikipedia.org/wiki/Gadolinium		Y								rhodonite		Rhod		gemstone		gemstone		Rhodonite is an attractive mineral that is often carved and used in jewelry. It is named after the Greek word for rose, rhodon. - http://www.galleries.com/Rhodonite																																														terbium		Tb		HREE		metal ore		Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite. - Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite.

						LREE		lanthanum		La		metal ore		Lanthanum is a chemical element with the symbol La and atomic number 57. Lanthanum is a silvery white metallic element and is the first element of the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals). - http://en.wikipedia.org/wiki/Lanthanum		Y								riprap		Rrap		primary aggregate | industrial rock		construction		Boulder size rock used to armour shorelines, streambeds, bridge abutments, pilings and other shoreline structures against scour, water or ice erosion.																																														thulium		Tm		HREE		metal ore		Thulium is a chemical element that has the symbol Tm and atomic number 69. It is the thirteenth and antepenultimate element in the lanthanide series - http://en.wikipedia.org/wiki/Thulium

						LREE		neodymium		Nd		metal ore		Neodymium is a chemical element with the symbol Nd and atomic number 60. It is a soft silvery metal that tarnishes in air. - http://en.wikipedia.org/wiki/Neodymium		Y								rose quartz		RQtz		quartz-gemstone		gemstone		Rose quartz is a type of quartz which exhibits a pale pink to rose red hue - http://en.wikipedia.org/wiki/Rose_quartz#Rose_quartz																																														yttrium		Y		HREE		metal ore		Yttrium is a chemical element with symbol Y and atomic number 39. It is a silvery-metallic transition metal chemically similar to the lanthanides and it has often been classified as a "rare earth element. - http://en.wikipedia.org/wiki/Yttrium

						LREE		praseodymium		Pr		metal ore		Praseodymium is a chemical element that has the symbol Pr and atomic number 59. Praseodymium is a soft, silvery, malleable and ductile metal in the lanthanide group. - http://en.wikipedia.org/wiki/Praseodymium		Y								rubidium		Rb		metal		metal ore		Rubidium is a chemical element with the symbol Rb and atomic number 37. Rubidium is a soft, silvery-white metallic element of the alkali metal group, with an atomic mass of 85.4678. Elemental rubidium is highly reactive, with properties similar to those of other alkali metals, such as very rapid oxidation in air. - http://en.wikipedia.org/wiki/Rubidium																																														ytterbium		Yb		HREE		metal ore		Ytterbium is a chemical element with symbol Yb and atomic number 70. It is the fourteenth and penultimate element in the lanthanide series, or last element in the f-block, which is the basis of the relative stability of the +2 oxidation state. - http://en.wikipedia.org/wiki/Ytterbium

						LREE		promethium		Pm		metal ore		Promethium, originally prometheum, is a chemical element with the symbol Pm and atomic number 61. All of its isotopes are radioactive; it is one of only two such elements that are followed in the periodic table by elements with stable forms, a distinction shared with technetium. - http://en.wikipedia.org/wiki/Promethium		Y								ruby		Rub		corundum-gemstone		gemstone		A ruby is a pink to blood-red colored gemstone, a variety of the mineral corundum (aluminium oxide).  - http://en.wikipedia.org/wiki/Rub\\																																														LREE		LREE		rare earth element		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element

						LREE		samarium		Sm		metal ore		Samarium is a chemical element with symbol Sm and atomic number 62. It is a moderately hard silvery metal that readily oxidizes in air. Being a typical member of the lanthanide series. - http://en.wikipedia.org/wiki/Samarium		Y								ruthenium		Ru		platinum group metal		metal ore		Ruthenium is a chemical element with symbol Ru and atomic number 44. It is a rare transition metal belonging to the platinum group of the periodic table. - http://en.wikipedia.org/wiki/Ruthenium																																														cerium		Ce		LREE		metal ore		Cerium is a chemical element with symbol Ce and atomic number 58. It is a soft, silvery, ductile metal which easily oxidizes in air. - http://en.wikipedia.org/wiki/Cerium

						LREE		scandium		Sc		metal ore		Scandium is a chemical element with symbol Sc and atomic number 21. A silvery-white metallic d-block element, it has historically been sometimes classified as a rare earth element, together with yttrium and the lanthanoids. - http://en.wikipedia.org/wiki/Scandium		Y								rutile		TiRt		industrial mineral		ceramic and refractory | speciality and other industrial rocks and minerals		Rutile is an interesting, varied and important mineral. Rutile is a major ore of titanium, a metal used for high tech alloys because of its light weight, high strength and resistance to corrosion. - http://www.galleries.com/Rutile																																														europium		Eu		LREE		metal ore		Europium is a chemical element with the symbol Eu and atomic number 63. It is named after the continent Europe. It is a moderately hard, silvery metal which readily oxidizes in air and water. - http://en.wikipedia.org/wiki/Europium

		metal				metal		base metal		BM		metal ore		In chemistry, the term base metal is used informally to refer to a metal that oxidizes or corrodes relatively easily and reacts variably with diluted hydrochloric acid (HCl) to form hydrogen. Examples include iron, nickel, lead and zinc. Copper is also considered a base metal because it oxidizes relatively easily, although it does not react with HCl. - http://en.wikipedia.org/wiki/Base_metal										salt		Salt		evaporite		chemicals		Common salt is a mineral substance composed primarily of sodium chloride (NaCl), a chemical compound belonging to the larger class of ionic salts; salt in its natural form as a crystalline mineral is known as rock salt or halite. Salt is present in vast quantities in the sea where it is the main mineral constituent, with the open ocean having about 35 grams (1.2 oz) of solids per litre, a salinity of 3.5%. - http://en.wikipedia.org/wiki/Salt																																														gadolinium		Gd		LREE		metal ore		Gadolinium is a chemical element with symbol Gd and atomic number 64. It is a silvery-white, malleable and ductile rare-earth metal. It is found in nature only in combined (salt) form. - http://en.wikipedia.org/wiki/Gadolinium

						metal		precious metal		PrMe		metal ore		A precious metal is a rare, naturally occurring metallic chemical element of high economic value. Chemically, the precious metals tend to be less reactive than most elements. They are usually ductile and have a high lustre. Historically, precious metals were important as currency but are now regarded mainly as investment and industrial commodities. Gold, silver, platinum, and palladium each have an ISO 4217 currency code. The best-known precious metals are the coinage metals, gold and silver. While both have industrial uses, they are better known for their uses in art, jewellery and coinage. Other precious metals include the platinum group metals: ruthenium, rhodium, palladium, osmium, iridium, and platinum, of which platinum is the most widely traded. - http://en.wikipedia.org/wiki/Precious_metal										samarium		Sm		LREE		metal ore		Samarium is a chemical element with symbol Sm and atomic number 62. It is a moderately hard silvery metal that readily oxidizes in air. Being a typical member of the lanthanide series. - http://en.wikipedia.org/wiki/Samarium																																														lanthanum		La		LREE		metal ore		Lanthanum is a chemical element with the symbol La and atomic number 57. Lanthanum is a silvery white metallic element and is the first element of the lanthanide series (or, on occasion, considered the first element of the 6th-period transition metals). - http://en.wikipedia.org/wiki/Lanthanum

						metal		rare earth element		REE		metal ore		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium. Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element		Y								sand		Sand		industrial material | sand and gravel		industrial product treatment		Industrial sand is a term normally applied to high purity silica sand products with closely controlled sizing.  It is a more precise product than common concrete and asphalt gravels.  Silica is the name given to a group of minerals composed solely of silicon and oxygen, the two most abundant elements in the earth’s crust.  - http://www.sand.org/What-is-Industrial-Sand																																														neodymium		Nd		LREE		metal ore		Neodymium is a chemical element with the symbol Nd and atomic number 60. It is a soft silvery metal that tarnishes in air. - http://en.wikipedia.org/wiki/Neodymium

						metal		ferrous metal		FME		metal ore		Those metals [that are] typically mined for their alloying properties with iron in the manufacture of steel. - AGi fifth ediition										sand and gravel		SandG		primary aggregate | industrial rock		construction		Durable rock fragments (silicates, flints, etc) with a size range: 0.063 mm - 80mm, derived from the weathering, erosion and transport of rocks by glacial or fluvial processes. Used for aggregate purposes and construction fill.																																														praseodymium		Pr		LREE		metal ore		Praseodymium is a chemical element that has the symbol Pr and atomic number 59. Praseodymium is a soft, silvery, malleable and ductile metal in the lanthanide group. - http://en.wikipedia.org/wiki/Praseodymium

						metal		aluminium		Al		metal ore		Aluminium is a chemical element in the boron group with symbol Al and atomic number 13. It is a silvery white, soft, ductile metal. Aluminium is the third most abundant element (after oxygen and silicon), and the most abundant metal in the Earth's crust. It makes up about 8% by weight of the Earth's solid surface. Aluminium metal is so chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is found combined in over 270 different minerals.The chief ore of aluminium is bauxite. - http://en.wikipedia.org/wiki/Aluminium										sandstone		SndSt		dimension stone		construction		Commercial sandstone is a lithified sand that chiefly comprises quartz or quartz and feldspar with a fragmental (clastic) texture. Sandstone contains interstitial cementing materials, such as calcite, clay, iron oxides, or silica. Arkose (abundant feldspar grains), graywacke (abundant angular rock fragments), and conglomerate (abundant rounded rock fragments) are included in this category. Other members of this category include bluestone, which is a dense, hard, fine-grained feldspathic sandstone that splits easily along planes into thin, smooth slabs; brownstone, which can be sawn or split, is a feldspathic sandstone of brown to reddish-brown color owing to abundant iron oxide; and flagstone, which is a sandstone, or sandy slate, typically red, tan or gray, that splits into large, thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																																														promethium		Pm		LREE		metal ore		Promethium, originally prometheum, is a chemical element with the symbol Pm and atomic number 61. All of its isotopes are radioactive; it is one of only two such elements that are followed in the periodic table by elements with stable forms, a distinction shared with technetium. - http://en.wikipedia.org/wiki/Promethium

						metal		beryllium		Be		metal ore		Beryllium is the chemical element with the symbol Be and atomic number 4. Because any beryllium synthesized in stars is short-lived, it is a relatively rare element in the universe. It is a divalent element which occurs naturally only in combination with other elements. - http://en.wikipedia.org/wiki/Berylliumin minerals. Notable gemstones which contain beryllium include beryl (aquamarine, emerald) and chrysoberyl. - http://en.wikipedia.org/wiki/Beryllium		Y								saponite		Sapon		industrial mineral		industrial minerals		A smectite group mineral, occurs insoapstone used in porcelain in Cornwall - http://en.wikipedia.org/wiki/Saponite																																														samarium		Sm		LREE		metal ore		Samarium is a chemical element with symbol Sm and atomic number 62. It is a moderately hard silvery metal that readily oxidizes in air. Being a typical member of the lanthanide series. - http://en.wikipedia.org/wiki/Samarium

						metal		barium		Ba		metal ore		Barium is a chemical element with symbol Ba and atomic number 56. It is the fifth element in Group 2, a soft silvery metallic alkaline earth metal. Because of its high chemical reactivity barium is never found in nature as a free element. Its hydroxide was known in pre-modern history as baryta; this substance does not occur as a mineral, but can be prepared by heating barium carbonate. - http://en.wikipedia.org/wiki/Barium										sapphire		Saph		corundum-gemstone		gemstone		Sapphire is a blue gemstone variety of the mineral corundum. - http://en.wikipedia.org/wiki/Sapphire																																														scandium		Sc		LREE		metal ore		Scandium is a chemical element with symbol Sc and atomic number 21. A silvery-white metallic d-block element, it has historically been sometimes classified as a rare earth element, together with yttrium and the lanthanoids. - http://en.wikipedia.org/wiki/Scandium

						metal		bismuth		Bi		metal ore		Bismuth is a chemical element with symbol Bi and atomic number 83. Bismuth, a pentavalent other metal, chemically resembles arsenic and antimony. Elemental bismuth may occur naturally, although its sulfide and oxide form important commercial ores. - http://en.wikipedia.org/wiki/Bismuth										sapphirine		Sapph		gemstone		gemstone		Sapphire is the non-red variety of corundum, the second hardest natural mineral known to mankind. The red variety of corundum is Ruby - all other colors are called sapphire, even pink. - http://www.galleries.com/Sapphire																																														ferrous metal		FME		metal		metal ore		Those metals [that are] typically mined for their alloying properties with iron in the manufacture of steel. - AGi fifth ediition

						metal		cadmium		Cd		metal ore		Cadmium is a chemical element with the symbol Cd and atomic number 48. This soft, bluish-white metal is chemically similar to the two other stable metals in group 12, zinc and mercury. - http://en.wikipedia.org/wiki/Cadmium										scandium		Sc		LREE		metal ore		Scandium is a chemical element with symbol Sc and atomic number 21. A silvery-white metallic d-block element, it has historically been sometimes classified as a rare earth element, together with yttrium and the lanthanoids. - http://en.wikipedia.org/wiki/Scandium																																														chromium		Cr		ferrous metal		metal ore		Chromium is a chemical element which has the symbol Cr and atomic number 24. It is the first element in Group 6. It is a steely-gray, lustrous, hard and brittle metal which takes a high polish, resists tarnishing, and has a high melting point. - http://en.wikipedia.org/wiki/Chromium

						metal		cesium		Cs		metal ore		Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature. - Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature - http://en.wikipedia.org/wiki/Cesium										scapolite		Scap		gemstone		gemstone		A group of rock-forming silicate minerals composed of aluminium, calcium, and sodium silicate with chlorine, carbonate and sulfate. - http://en.wikipedia.org/wiki/Scapolite																																														iron		Fe		ferrous metal		metal ore		Iron is a chemical element with the symbol Fe and atomic number 26. It is a metal in the first transition series. It is by mass the most common element on Earth, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust. - http://en.wikipedia.org/wiki/Iron

						metal		gallium		Ga		metal ore		Gallium is a chemical element with symbol Ga and atomic number 31. Elemental gallium does not occur in free form in nature, but as the gallium(III) compounds that are in trace amounts in zinc ores and in bauxite. Gallium is a soft silvery metal, and elemental gallium is a brittle solid at low temperatures. - http://en.wikipedia.org/wiki/Gallium		Y								selenium		Se		non metal		non metal ore		Selenium is a chemical element with symbol Se and atomic number 34. It is a nonmetal with properties that are intermediate between those of its periodic table column-adjacent chalcogen elements sulfur and tellurium. It rarely occurs in its elemental state in nature, or as pure ore compounds. - http://en.wikipedia.org/wiki/Selenium																																														manganese		Mn		ferrous metal		metal ore		Manganese is a chemical element, designated by the symbol Mn. It has the atomic number 25. It is not found as a free element in nature, it is often found in combination with iron, and in many minerals. Manganese is a metal with important industrial metal alloy uses, particularly in stainless steels. - http://en.wikipedia.org/wiki/Manganese

						metal		hafnium		Hf		metal ore		Hafnium is a chemical element with the symbol Hf and atomic number 72. A lustrous, silvery gray, tetravalent transition metal, hafnium chemically resembles zirconium and is found in zirconium minerals. - http://en.wikipedia.org/wiki/Hafnium										sepiolite		Sepio		clay		industrial minerals		Sepiolite is used in oil drilling, for cat litter and in a solid form for carving, where it is known as Meerschaum. In construction, sepiolite can be used in lime mortars as water reservoir. http://en.wikipedia.org/wiki/Sepiolite																																														titanium		Ti		ferrous metal		metal ore		Titanium is a chemical element with the symbol Ti and atomic number 22. It is a lustrous transition metal with a silver color, low density and high strength. It is highly resistant to corrosion in sea water, aqua regia and chlorine. - http://en.wikipedia.org/wiki/Titanium

						metal		indium		In		metal ore		Indium is a chemical element with symbol In and atomic number 49. This rare, very soft, malleable and easily fusible other heavy metal is chemically similar to gallium and thallium, and shows intermediate properties between these two. - http://en.wikipedia.org/wiki/Indium		Y								sericite		Seri		industrial mineral		industrial minerals		Sericite is a fine grained mica, similar to muscovite, illite, or paragonite. Sericite is a common alteration mineral of orthoclase or plagioclase feldspars in areas that have been subjected to hydrothermal alteration typically associated with hydrothermal ore deposits.- http://en.wikipedia.org/wiki/Sericite																																														vanadium		V		ferrous metal		metal ore		Vanadium is a chemical element with the symbol V and atomic number 23. It is a hard, silvery gray, ductile and malleable transition metal. The element is found only in chemically combined form in nature, but once isolated artificially. - http://en.wikipedia.org/wiki/Vanadium

						metal		lithium		Li		metal ore		Lithium is a chemical element with symbol Li and atomic number 3. It is a soft, silver-white metal belonging to the alkali metal group of chemical elements. Under standard conditions it is the lightest metal and the least dense solid element. - http://en.wikipedia.org/wiki/Lithium										serpentine		Serp		industrial mineral		mineral specimens | gemstone		The serpentine group are greenish, brownish, or spotted minerals commonly found in serpentinite rocks. They are used as a source of magnesium and asbestos, and as a decorative stone.[1] The name is thought to come from the greenish color being that of a serpent.- http://en.wikipedia.org/wiki/Serpentine_group																																														aluminium		Al		metal		metal ore		Aluminium is a chemical element in the boron group with symbol Al and atomic number 13. It is a silvery white, soft, ductile metal. Aluminium is the third most abundant element (after oxygen and silicon), and the most abundant metal in the Earth's crust. It makes up about 8% by weight of the Earth's solid surface. Aluminium metal is so chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is found combined in over 270 different minerals.The chief ore of aluminium is bauxite. - http://en.wikipedia.org/wiki/Aluminium

						metal		magnesium		Mg		metal ore		Magnesium is a chemical element with the symbol Mg and atomic number 12. Its common oxidation number is +2. It is an alkaline earth metal and the eighth-most-abundant element in the Earth's crust and ninth in the known universe as a whole. - http://en.wikipedia.org/wiki/Magnesium										shell grit		ShGri		industrial rock		agriculture		Shell grit is coarsely ground or broken seashells. It is used, among other things, by birds as a source of calcium for egg shell production, and to aid digestion. - http://en.wikipedia.org/wiki/Shell_grit																																														beryllium		Be		metal		metal ore		Beryllium is the chemical element with the symbol Be and atomic number 4. Because any beryllium synthesized in stars is short-lived, it is a relatively rare element in the universe. It is a divalent element which occurs naturally only in combination with other elements. - http://en.wikipedia.org/wiki/Berylliumin minerals. Notable gemstones which contain beryllium include beryl (aquamarine, emerald) and chrysoberyl. - http://en.wikipedia.org/wiki/Beryllium

						metal		mercury		Hg		metal ore		Mercury is a chemical element with the symbol Hg and atomic number 80. It is commonly known as quicksilver and was formerly named hydrargyrum. A heavy, silvery d-block element, mercury is the only metallic element that is liquid at standard conditions for temperature and pressure; the only other element that is liquid under these conditions is bromine, though metals such as caesium, gallium, and rubidium melt just above room temperature. - http://en.wikipedia.org/wiki/Mercury_(element)										silica		Silc		industrial mineral		glass manufacturing minerals | industrial product treatment		Silicon dioxide, also known as silica (from the Latin silex), is a chemical compound that is a dioxide of silicon with the chemical formula SiO2 - http://en.wikipedia.org/wiki/Silica																																														barium		Ba		metal		metal ore		Barium is a chemical element with symbol Ba and atomic number 56. It is the fifth element in Group 2, a soft silvery metallic alkaline earth metal. Because of its high chemical reactivity barium is never found in nature as a free element. Its hydroxide was known in pre-modern history as baryta; this substance does not occur as a mineral, but can be prepared by heating barium carbonate. - http://en.wikipedia.org/wiki/Barium

						metal		molybdenum		Mo		metal ore		Molybdenum is a Group 6 chemical element with the symbol Mo and atomic number 42. The name is from Neo-Latin Molybdaenum, from Ancient Greek Μόλυβδος molybdos, meaning lead, since its ores were confused with lead ores. - http://en.wikipedia.org/wiki/Molybdenum										silica-gemstone		SilcGe		gemstone				http://en.wikipedia.org/wiki/Silica																																														bismuth		Bi		metal		metal ore		Bismuth is a chemical element with symbol Bi and atomic number 83. Bismuth, a pentavalent other metal, chemically resembles arsenic and antimony. Elemental bismuth may occur naturally, although its sulfide and oxide form important commercial ores. - http://en.wikipedia.org/wiki/Bismuth

						metal		niobium		Nb		metal ore		Niobium, formerly columbium, is a chemical element with the symbol Nb (formerly Cb) and atomic number 41. It is a soft, grey, ductile transition metal, which is often found in the pyrochlore mineral, the main commercial source for niobium, and columbite. - http://en.wikipedia.org/wiki/Niobium		Y								silicon		Si		metalloid		metal ore | speciality and other industrial rocks and minerals		Silicon is a chemical element with the symbol Si and atomic number 14. It is a tetravalent metalloid, less reactive than its chemical analog carbon, the nonmetal directly above it in the periodic table, but more reactive than germanium, the metalloid directly below it in the table.  - http://en.wikipedia.org/wiki/Silicon																																														cadmium		Cd		metal		metal ore		Cadmium is a chemical element with the symbol Cd and atomic number 48. This soft, bluish-white metal is chemically similar to the two other stable metals in group 12, zinc and mercury. - http://en.wikipedia.org/wiki/Cadmium

						metal		potassium		K		metal ore		Potassium is a chemical element with symbol K (from Neo-Latin kalium) and atomic number 19. Elemental potassium is a soft silvery-white alkali metal that oxidizes rapidly in air and is very reactive with water, generating sufficient heat to ignite the hydrogen emitted in the reaction and burning with a lilac flame. - http://en.wikipedia.org/wiki/Potassium										sillimanite		Sill		aluminosilicate		industrial minerals		Orthorhombic Al2SiO5 aluminium neosilicate mineral occurring in aluminous metamorphic rocks used in the manufacture of high alumina refractories or alumina bricks. http://www.webmineral.com/data/Sillimanite.shtml http://en.wikipedia.org/wiki/Sillimanite																																														cesium		Cs		metal		metal ore		Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature. - Caesium or cesium[note 1] is a chemical element with symbol Cs and atomic number 55. It is a soft, silvery-gold alkali metal with a melting point of 28 °C (82 °F), which makes it one of only five elemental metals that are liquid at or near room temperature - http://en.wikipedia.org/wiki/Cesium

						metal		radium		Ra		metal ore		Radium is a chemical element with symbol Ra and atomic number 88. Radium is an almost pure-white alkaline earth metal, but it readily oxidizes on exposure to air, becoming black in color. - http://en.wikipedia.org/wiki/Radium										silver		Ag		precious metal		metal ore		Silver is a chemical element with the chemical symbol Ag and atomic number 47. A soft, white, lustrous transition metal, it possesses the highest electrical conductivity of any element and the highest thermal conductivity of any metal. - http://en.wikipedia.org/wiki/Silver																																														gallium		Ga		metal		metal ore		Gallium is a chemical element with symbol Ga and atomic number 31. Elemental gallium does not occur in free form in nature, but as the gallium(III) compounds that are in trace amounts in zinc ores and in bauxite. Gallium is a soft silvery metal, and elemental gallium is a brittle solid at low temperatures. - http://en.wikipedia.org/wiki/Gallium

						metal		rhenium		Re		metal ore		Rhenium is a chemical element with the symbol Re and atomic number 75. It is a silvery-white, heavy, third-row transition metal in group 7 of the periodic table. With an estimated average concentration of 1 part per billion (ppb), rhenium is one of the rarest elements in the Earth's crust. - http://en.wikipedia.org/wiki/Rhenium										sinhalite		Sinh		gemstone		gemstone		Sinhalite is rare mineral and known only from the gem gravels in Sri Lanka. - http://www.galleries.com/Sinhalite																																														hafnium		Hf		metal		metal ore		Hafnium is a chemical element with the symbol Hf and atomic number 72. A lustrous, silvery gray, tetravalent transition metal, hafnium chemically resembles zirconium and is found in zirconium minerals. - http://en.wikipedia.org/wiki/Hafnium

						metal		rubidium		Rb		metal ore		Rubidium is a chemical element with the symbol Rb and atomic number 37. Rubidium is a soft, silvery-white metallic element of the alkali metal group, with an atomic mass of 85.4678. Elemental rubidium is highly reactive, with properties similar to those of other alkali metals, such as very rapid oxidation in air. - http://en.wikipedia.org/wiki/Rubidium										slate		Slt		dimension stone		construction		Commercial slate is a microgranular metamorphic rock formed by the recrystallization of clay sediments, such as claystone, shale, or siltstone. Characterized by excellent parallel cleavage, slates may be easily split into relatively thin slabs. http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/myb1-2007-stond.pdf																																														indium		In		metal		metal ore		Indium is a chemical element with symbol In and atomic number 49. This rare, very soft, malleable and easily fusible other heavy metal is chemically similar to gallium and thallium, and shows intermediate properties between these two. - http://en.wikipedia.org/wiki/Indium

						metal		strontium		Sr		metal ore		Strontium (/ˈstrɒntiəm/ STRON-tee-əm) is a chemical element with symbol Sr and atomic number 38. An alkaline earth metal, strontium is a soft silver-white or yellowish metallic element that is highly reactive chemically. The metal turns yellow when it is exposed to air. Strontium has physical and chemical properties similar to those of its two neighbors calcium and barium. It occurs naturally in the minerals celestine, putnisite and strontianite. - http://en.wikipedia.org/wiki/Strontium										smokey quartz		SQtz		quartz-gemstone		gemstone		Smoky quartz is a brown to black variety of quartz - http://en.wikipedia.org/wiki/Smoky_quartz																																														lithium		Li		metal		metal ore		Lithium is a chemical element with symbol Li and atomic number 3. It is a soft, silver-white metal belonging to the alkali metal group of chemical elements. Under standard conditions it is the lightest metal and the least dense solid element. - http://en.wikipedia.org/wiki/Lithium

						metal		tantalum		Ta		metal ore		Tantalum is a chemical element with the symbol Ta and atomic number 73. Previously known as tantalium, its name comes from Tantalus, a character from Greek mythology. Tantalum is a rare, hard, blue-gray, lustrous transition metal that is highly corrosion-resistant. It is part of the refractory metals group, which are widely used as minor components in alloys. The chemical inertness of tantalum makes it a valuable substance for laboratory equipment and a substitute for platinum. - http://en.wikipedia.org/wiki/Tantalum										soda ash		Natr		chemical compound product		glass manufacturing minerals, chemicals,		The manufacture of glass is one of the most important uses of sodium carbonate. Sodium carbonate acts as a flux for silica, lowering the melting point of the mixture to something achievable without special materials. - http://en.wikipedia.org/wiki/Soda_ash																																														magnesium		Mg		metal		metal ore		Magnesium is a chemical element with the symbol Mg and atomic number 12. Its common oxidation number is +2. It is an alkaline earth metal and the eighth-most-abundant element in the Earth's crust and ninth in the known universe as a whole. - http://en.wikipedia.org/wiki/Magnesium

						metal		thallium		Tl		metal ore		Thallium is a chemical element with symbol Tl and atomic number 81. This soft gray other metal is not found free in nature. When isolated, it resembles tin, but discolors when exposed to air. - http://en.wikipedia.org/wiki/Thallium										sodalite		Sod		gemstone		gemstone		Sodalite is a rich royal blue mineral widely enjoyed as an ornamental gemstone. Although massive sodalite samples are opaque, crystals are usually transparent to translucent. Sodalite is a member of the sodalite group with hauyne, nosean, lazurite and tugtupite. - see - http://en.wikipedia.org/wiki/Sodalite																																														mercury		Hg		metal		metal ore		Mercury is a chemical element with the symbol Hg and atomic number 80. It is commonly known as quicksilver and was formerly named hydrargyrum. A heavy, silvery d-block element, mercury is the only metallic element that is liquid at standard conditions for temperature and pressure; the only other element that is liquid under these conditions is bromine, though metals such as caesium, gallium, and rubidium melt just above room temperature. - http://en.wikipedia.org/wiki/Mercury_(element)

						metal		thorium		Th		nuclear energy source		Thorium is a naturally occurring radioactive chemical element with the symbol Th and atomic number 90.  - http://en.wikipedia.org/wiki/Thorium										spectrolite		Spec		feldspar-gemstone		gemstone		A variety of labradorite feldspar that exhibits a richer range of colours than the blue-grey-green of labradorite, and high has labradoresence. Sometimes incorrectly used to describe labradorite whenever a richer display of colours is present, regardless of locality. - http://en.wikipedia.org/wiki/Spectrolite																																														molybdenum		Mo		metal		metal ore		Molybdenum is a Group 6 chemical element with the symbol Mo and atomic number 42. The name is from Neo-Latin Molybdaenum, from Ancient Greek Μόλυβδος molybdos, meaning lead, since its ores were confused with lead ores. - http://en.wikipedia.org/wiki/Molybdenum

						metal		tin		Sn		metal ore		Tin is a chemical element with symbol Sn (for Latin: stannum) and atomic number 50. It is a main group metal in group 14 of the periodic table. Tin shows chemical similarity to both neighboring group-14 elements, germanium and lead. - http://en.wikipedia.org/wiki/Tin										spinel		Spin		industrial mineral		industrial minerals		Spinel /ˈspɪnɛl/ is the magnesium aluminium member of the larger spinel group of minerals. It has the formula MgAl2O4 - http://en.wikipedia.org/wiki/Spinel																																														niobium		Nb		metal		metal ore		Niobium, formerly columbium, is a chemical element with the symbol Nb (formerly Cb) and atomic number 41. It is a soft, grey, ductile transition metal, which is often found in the pyrochlore mineral, the main commercial source for niobium, and columbite. - http://en.wikipedia.org/wiki/Niobium

						metal		tungsten		W		metal ore		Tungsten, also known as wolfram, is a chemical element with the chemical symbol W and atomic number 74. The word tungsten comes from the Swedish language tung sten directly translatable to heavy stone, - http://en.wikipedia.org/wiki/Tungsten		Y								spinel-gemstone		SplGe		gemstone		gemstone		The Spinel Group contains over twenty members, but only a few are considered common. They are a group of oxides that have very similar structures. Named after their sole gemstone representative, spinel, this is an important group of minerals. - http://www.galleries.com/Spinel_Group																																														potassium		K		metal		metal ore		Potassium is a chemical element with symbol K (from Neo-Latin kalium) and atomic number 19. Elemental potassium is a soft silvery-white alkali metal that oxidizes rapidly in air and is very reactive with water, generating sufficient heat to ignite the hydrogen emitted in the reaction and burning with a lilac flame. - http://en.wikipedia.org/wiki/Potassium

						metal		uranium		U		metal ore		Uranium is a silvery-white metallic chemical element in the actinide series of the periodic table, with symbol U and atomic number 92. A uranium atom has 92 protons and 92 electrons, of which 6 are valence electrons. Uranium is weakly radioactive because all its isotopes are unstable (with half-lives of the 6 naturally known isotopes, U-233 - U-238, varying between 69 years and 4½ billion years).  - http://en.wikipedia.org/wiki/Uranium										spodumene		Spod		gemstone		gemstone | mineral specimen		Spodumene is a rock forming mineral in granites and pegmatites that bear other lithium minerals. Spodumene is a relatively new mineral to science, being discovered in the last three centuries and gem varieties have only been discovered in the last 120 years. - http://www.galleries.com/Spodumene																																														radium		Ra		metal		metal ore		Radium is a chemical element with symbol Ra and atomic number 88. Radium is an almost pure-white alkaline earth metal, but it readily oxidizes on exposure to air, becoming black in color. - http://en.wikipedia.org/wiki/Radium

						metal		zirconium		Zr		metal ore		Zirconium is a chemical element with the symbol Zr, atomic number 40 and atomic mass of 91.224. The name of zirconium is taken from the mineral zircon, the most important source of zirconium. - http://en.wikipedia.org/wiki/Zirconium										spongolite		Spong		industrial rock		horticulture | industrial product treatment		Spongolite is a stone made almost entirely from fossilised sponges. It is light and porous. - http://en.wikipedia.org/wiki/Spongolite																																														rhenium		Re		metal		metal ore		Rhenium is a chemical element with the symbol Re and atomic number 75. It is a silvery-white, heavy, third-row transition metal in group 7 of the periodic table. With an estimated average concentration of 1 part per billion (ppb), rhenium is one of the rarest elements in the Earth's crust. - http://en.wikipedia.org/wiki/Rhenium

		metalloid				metalloid		antimony		Sb		metal ore		Antimony is a chemical element with symbol Sb (from Latin: stibium) and atomic number 51. A lustrous gray metalloid, it is found in nature mainly as the sulfide mineral stibnite (Sb2S3). Antimony compounds have been known since ancient times and were used for cosmetics; metallic antimony was also known, but it was erroneously identified as lead. - http://en.wikipedia.org/wiki/Antimony		Y								staurolite		Stau		industrial mineral		mineral specimens | abrasive minerals		Staurolite is a red brown to black, mostly opaque, nesosilicate mineral with a white streak. It crystallizes in the monoclinic crystal system, has a Mohs hardness of 7 to 7.5 and the chemical formula: Fe2+2Al9O6(SiO4)4(O,OH)2. - http://en.wikipedia.org/wiki/Staurolite																																														rubidium		Rb		metal		metal ore		Rubidium is a chemical element with the symbol Rb and atomic number 37. Rubidium is a soft, silvery-white metallic element of the alkali metal group, with an atomic mass of 85.4678. Elemental rubidium is highly reactive, with properties similar to those of other alkali metals, such as very rapid oxidation in air. - http://en.wikipedia.org/wiki/Rubidium

						metalloid		arsenic		As		metal ore		Arsenic is a chemical element with symbol As and atomic number 33. Arsenic occurs in many minerals, usually in conjunction with sulfur and metals, and also as a pure elemental crystal. Arsenic is a metalloid. It can exist in various allotropes, although only the gray.form has important use in industry. - http://en.wikipedia.org/wiki/Arsenic										strontianite		SrCO3		industrial mineral				Strontium carbonate, usually containing some calcium. It is a member of the aragonite group. Used in the refining of sugar and the production of fireworks. - http://www.minerals.net/mineral/strontianite.aspx,																																														strontium		Sr		metal		metal ore		Strontium (/ˈstrɒntiəm/ STRON-tee-əm) is a chemical element with symbol Sr and atomic number 38. An alkaline earth metal, strontium is a soft silver-white or yellowish metallic element that is highly reactive chemically. The metal turns yellow when it is exposed to air. Strontium has physical and chemical properties similar to those of its two neighbors calcium and barium. It occurs naturally in the minerals celestine, putnisite and strontianite. - http://en.wikipedia.org/wiki/Strontium

						metalloid		boron		B		metal ore		Boron is a chemical element with symbol B and atomic number 5. Because boron is produced entirely by cosmic ray spallation and not by stellar nucleosynthesis, it is a low-abundance element in both the solar system and the Earth's crust. Boron is concentrated on Earth by the water-solubility of its more common naturally occurring compounds, the borate minerals. These are mined industrially as evaporites, such as borax and kernite. - http://en.wikipedia.org/wiki/Boron										strontium		Sr		metal		metal ore		Strontium (/ˈstrɒntiəm/ STRON-tee-əm) is a chemical element with symbol Sr and atomic number 38. An alkaline earth metal, strontium is a soft silver-white or yellowish metallic element that is highly reactive chemically. The metal turns yellow when it is exposed to air. Strontium has physical and chemical properties similar to those of its two neighbors calcium and barium. It occurs naturally in the minerals celestine, putnisite and strontianite. - http://en.wikipedia.org/wiki/Strontium																																														tantalum		Ta		metal		metal ore		Tantalum is a chemical element with the symbol Ta and atomic number 73. Previously known as tantalium, its name comes from Tantalus, a character from Greek mythology. Tantalum is a rare, hard, blue-gray, lustrous transition metal that is highly corrosion-resistant. It is part of the refractory metals group, which are widely used as minor components in alloys. The chemical inertness of tantalum makes it a valuable substance for laboratory equipment and a substitute for platinum. - http://en.wikipedia.org/wiki/Tantalum

						metalloid		germanium		Ge		metal ore		Germanium is a chemical element with symbol Ge and atomic number 32. It is a lustrous, hard, grayish-white metalloid in the carbon group, chemically similar to its group neighbors tin and silicon. Purified germanium is a semiconductor, with an appearance most similar to elemental silicon. Like silicon, germanium naturally reacts and forms complexes with oxygen in nature. Unlike silicon, it is too reactive to be found naturally on Earth in the free (native) state. - http://en.wikipedia.org/wiki/Germanium		Y								sulphur		S		non metal		non metal ore		Sulfur or sulphur is a chemical element with the symbol S and atomic number 16. It is an abundant, multivalent non-metal. Under normal conditions, sulfur atoms form cyclic octatomic molecules with chemical formula S8. Elemental sulfur is a bright yellow crystalline solid when at room temperature. - http://en.wikipedia.org/wiki/Sulphur																																														thallium		Tl		metal		metal ore		Thallium is a chemical element with symbol Tl and atomic number 81. This soft gray other metal is not found free in nature. When isolated, it resembles tin, but discolors when exposed to air. - http://en.wikipedia.org/wiki/Thallium

						metalloid		silicon		Si		metal ore | speciality and other industrial rocks and minerals		Silicon is a chemical element with the symbol Si and atomic number 14. It is a tetravalent metalloid, less reactive than its chemical analog carbon, the nonmetal directly above it in the periodic table, but more reactive than germanium, the metalloid directly below it in the table.  - http://en.wikipedia.org/wiki/Silicon										sylvite		Sylv		evaporite		fertilizer | chemicals		Sylvite, also called sylvine, is a major source of potassium or potash used in fertilizer products. So great is the need for potassium that sylvite deposits are considered very valuable economically. - http://www.galleries.com/Sylvite																																														thorium		Th		metal		nuclear energy source		Thorium is a naturally occurring radioactive chemical element with the symbol Th and atomic number 90.  - http://en.wikipedia.org/wiki/Thorium

						metalloid		tellurium		Te		metal ore		Tellurium is a chemical element with symbol Te and atomic number 52. A brittle, mildly toxic, rare, silver-white metalloid which looks similar to tin, tellurium is chemically related to selenium and sulfur. It is occasionally found in native form, as elemental crystals. - http://en.wikipedia.org/wiki/Tellurium										talc		Tlc		industrial mineral		speciality and other industrial rocks and minerals		Talc is an important industrial mineral. Its resistance to heat, electricity and acids make it an ideal surface for lab counter tops and electrical switchboards. It is also an important filler material for paints, rubber and insecticides. Even with all these uses, most people only know talc as the primary ingredient in talcum powder.- http://www.galleries.com/Talc																																														tin		Sn		metal		metal ore		Tin is a chemical element with symbol Sn (for Latin: stannum) and atomic number 50. It is a main group metal in group 14 of the periodic table. Tin shows chemical similarity to both neighboring group-14 elements, germanium and lead. - http://en.wikipedia.org/wiki/Tin

		non metal				non metal		bromine		Br		non metal ore		Bromine (from Greek: βρῶμος, brómos, meaning "strong-smelling" or "stench")[3] is a chemical element with the symbol Br, and atomic number of 35. It is in the halogen group. -  http://en.wikipedia.org/wiki/Bromine										tantalum		Ta		metal		metal ore		Tantalum is a chemical element with the symbol Ta and atomic number 73. Previously known as tantalium, its name comes from Tantalus, a character from Greek mythology. Tantalum is a rare, hard, blue-gray, lustrous transition metal that is highly corrosion-resistant. It is part of the refractory metals group, which are widely used as minor components in alloys. The chemical inertness of tantalum makes it a valuable substance for laboratory equipment and a substitute for platinum. - http://en.wikipedia.org/wiki/Tantalum																																														tungsten		W		metal		metal ore		Tungsten, also known as wolfram, is a chemical element with the chemical symbol W and atomic number 74. The word tungsten comes from the Swedish language tung sten directly translatable to heavy stone, - http://en.wikipedia.org/wiki/Tungsten

						non metal		fluorine		F		non metal ore		Fluorine is an extremely reactive and poisonous chemical element with atomic number 9. The lightest halogen and most electronegative element, it exists as a pale yellow diatomic gas at standard conditions. Almost all other elements, including some noble gases, form compounds with fluorine. - http://en.wikipedia.org/wiki/Fluorine										tantalum pentoxide		Ta2O5		chemical oxide product		electronics		An oxide of tantalum also known as tantalum(V) oxide, a white, inert solid with a high refractive index and low absorption (i.e. colourless), useful for coatings, and used in the production of capacitors, due to its high dielectric constant. - http://en.wikipedia.org/wiki/Tantalum_pentoxide																																														uranium		U		metal		metal ore		Uranium is a silvery-white metallic chemical element in the actinide series of the periodic table, with symbol U and atomic number 92. A uranium atom has 92 protons and 92 electrons, of which 6 are valence electrons. Uranium is weakly radioactive because all its isotopes are unstable (with half-lives of the 6 naturally known isotopes, U-233 - U-238, varying between 69 years and 4½ billion years).  - http://en.wikipedia.org/wiki/Uranium

						non metal		iodine		I		non metal ore		Iodine is a chemical element with symbol I and atomic number 53. The name is from Greek ἰοειδής ioeidēs, meaning violet or purple, due to the color of elemental iodine vapor. http://en.wikipedia.org/wiki/Iodine										tanzanite		Tanz		gemstone		gemstone		Tanzanite is the blue/purple variety of the mineral zoisite belonging to the epidote group.-  http://en.wikipedia.org/wiki/Tanzanite																																														zirconium		Zr		metal		metal ore		Zirconium is a chemical element with the symbol Zr, atomic number 40 and atomic mass of 91.224. The name of zirconium is taken from the mineral zircon, the most important source of zirconium. - http://en.wikipedia.org/wiki/Zirconium

						non metal		phosphorous		P		non metal ore		Phosphorus is a nonmetallic chemical element with symbol P and atomic number 15. A multivalent pnictogen, phosphorus as a mineral is almost always present in its maximally oxidised state, as inorganic phosphate rocks. Elemental phosphorus exists in two major forms—white phosphorus and red phosphorus—but due to its high reactivity, phosphorus is never found as a free element on Earth. - http://en.wikipedia.org/wiki/Phosphorus		Y								tar sand		TarS		liquid hydrocarbons		energy minerals		Medium-grained sedimentary rock, yielding significant quantities of tar or oil upon decomposition by heating to high temperatures																																														metalloid		Mtlld		produced commodity				A metalloid is a chemical element that has properties in between those of metals and nonmetals. There is no standard definition of a metalloid, nor is there complete agreement as to which elements are appropriately classified as such. Despite this lack of specificity, the term remains in use in chemistry literature. The six commonly recognised metalloids are boron, silicon, germanium, arsenic, antimony and tellurium. - http://en.wikipedia.org/wiki/Metalloid

						non metal		selenium		Se		non metal ore		Selenium is a chemical element with symbol Se and atomic number 34. It is a nonmetal with properties that are intermediate between those of its periodic table column-adjacent chalcogen elements sulfur and tellurium. It rarely occurs in its elemental state in nature, or as pure ore compounds. - http://en.wikipedia.org/wiki/Selenium										tellurium		Te		metalloid		metal ore		Tellurium is a chemical element with symbol Te and atomic number 52. A brittle, mildly toxic, rare, silver-white metalloid which looks similar to tin, tellurium is chemically related to selenium and sulfur. It is occasionally found in native form, as elemental crystals. - http://en.wikipedia.org/wiki/Tellurium																																														antimony		Sb		metalloid		metal ore		Antimony is a chemical element with symbol Sb (from Latin: stibium) and atomic number 51. A lustrous gray metalloid, it is found in nature mainly as the sulfide mineral stibnite (Sb2S3). Antimony compounds have been known since ancient times and were used for cosmetics; metallic antimony was also known, but it was erroneously identified as lead. - http://en.wikipedia.org/wiki/Antimony

						non metal		sulphur		S		non metal ore		Sulfur or sulphur is a chemical element with the symbol S and atomic number 16. It is an abundant, multivalent non-metal. Under normal conditions, sulfur atoms form cyclic octatomic molecules with chemical formula S8. Elemental sulfur is a bright yellow crystalline solid when at room temperature. - http://en.wikipedia.org/wiki/Sulphur										terbium		Tb		HREE		metal ore		Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite. - Terbium is a chemical element with the symbol Tb and atomic number 65. It is a silvery-white rare earth metal that is malleable, ductile and very hard. Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite, xenotime and euxenite.																																														arsenic		As		metalloid		metal ore		Arsenic is a chemical element with symbol As and atomic number 33. Arsenic occurs in many minerals, usually in conjunction with sulfur and metals, and also as a pure elemental crystal. Arsenic is a metalloid. It can exist in various allotropes, although only the gray.form has important use in industry. - http://en.wikipedia.org/wiki/Arsenic

		organic material				organic material		carbonaceous material		CaMa		energy minerals		Accummulation rich in, or composed of carbon, normally derived from decomposed plant or animal matter. http://en.wikipedia.org/wiki/Carbonaceous										thallium		Tl		metal		metal ore		Thallium is a chemical element with symbol Tl and atomic number 81. This soft gray other metal is not found free in nature. When isolated, it resembles tin, but discolors when exposed to air. - http://en.wikipedia.org/wiki/Thallium																																														boron		B		metalloid		metal ore		Boron is a chemical element with symbol B and atomic number 5. Because boron is produced entirely by cosmic ray spallation and not by stellar nucleosynthesis, it is a low-abundance element in both the solar system and the Earth's crust. Boron is concentrated on Earth by the water-solubility of its more common naturally occurring compounds, the borate minerals. These are mined industrially as evaporites, such as borax and kernite. - http://en.wikipedia.org/wiki/Boron

						organic material		gaseous hydrocarbons		CHgas		energy minerals		Natural gas is a hydrocarbon gas mixture consisting primarily of methane, but commonly includes varying amounts of other higher alkanes and even a lesser percentage of carbon dioxide, nitrogen, and hydrogen sulfide. http://en.wikipedia.org/wiki/Natural_gas										thenardite		Thern		industrial mineral		industrial product treatment		Thenardite is one of several non-marine evaporite Sulfate Class minerals. It is easily dissolvable in water and specimens should be stored with desiccant. Sulfates in general tend to be more soluble than most of the other mineral classes and simple sodium salts, such as thernardite, are always soluble. - http://www.galleries.com/Thenardite																																														germanium		Ge		metalloid		metal ore		Germanium is a chemical element with symbol Ge and atomic number 32. It is a lustrous, hard, grayish-white metalloid in the carbon group, chemically similar to its group neighbors tin and silicon. Purified germanium is a semiconductor, with an appearance most similar to elemental silicon. Like silicon, germanium naturally reacts and forms complexes with oxygen in nature. Unlike silicon, it is too reactive to be found naturally on Earth in the free (native) state. - http://en.wikipedia.org/wiki/Germanium

						organic material		liquid hydrocarbons		CHliq		energy minerals		Liquid hydrocarbons consist of hydrocarbons of various molecular weights and other liquid or semi-solid organic compounds.										thorium		Th		metal		nuclear energy source		Thorium is a naturally occurring radioactive chemical element with the symbol Th and atomic number 90.  - http://en.wikipedia.org/wiki/Thorium																																														silicon		Si		metalloid		metal ore | speciality and other industrial rocks and minerals		Silicon is a chemical element with the symbol Si and atomic number 14. It is a tetravalent metalloid, less reactive than its chemical analog carbon, the nonmetal directly above it in the periodic table, but more reactive than germanium, the metalloid directly below it in the table.  - http://en.wikipedia.org/wiki/Silicon

		platinum group metal				platinum group metal		iridium		Ir		metal ore		Iridium is the chemical element with symbol Ir and atomic number 77. A very hard, brittle, silvery-white transition metal of the platinum family - http://en.wikipedia.org/wiki/Iridium		Y								thulium		Tm		HREE		metal ore		Thulium is a chemical element that has the symbol Tm and atomic number 69. It is the thirteenth and antepenultimate element in the lanthanide series - http://en.wikipedia.org/wiki/Thulium																																														tellurium		Te		metalloid		metal ore		Tellurium is a chemical element with symbol Te and atomic number 52. A brittle, mildly toxic, rare, silver-white metalloid which looks similar to tin, tellurium is chemically related to selenium and sulfur. It is occasionally found in native form, as elemental crystals. - http://en.wikipedia.org/wiki/Tellurium

						platinum group metal		osmium		Os		metal ore		Osmium is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores. - Osmium (from Greek osme (ὀσμή) meaning "smell") is a chemical element with the symbol Os and atomic number 76. It is a hard, brittle, bluish-white transition metal in the platinum group that is found as a trace element in alloys, mostly in platinum ores.		Y								tin		Sn		metal		metal ore		Tin is a chemical element with symbol Sn (for Latin: stannum) and atomic number 50. It is a main group metal in group 14 of the periodic table. Tin shows chemical similarity to both neighboring group-14 elements, germanium and lead. - http://en.wikipedia.org/wiki/Tin																																														non metal		NonMe		produced commodity				In chemistry, a nonmetal or non-metal is a chemical element which mostly lacks metallic attributes. Physically, nonmetals tend to be highly volatile (easily vaporised), have low elasticity, and are good insulators of heat and electricity; chemically, they tend to have high ionisation energy and electronegativity values, and gain or share electrons when they react with other elements or compounds. Seventeen elements are generally classified as nonmetals; most are gases (hydrogen, helium, nitrogen, oxygen, fluorine, neon, chlorine, argon, krypton, xenon and radon); one is a liquid (bromine); and a few are solids (carbon, phosphorus, sulfur, selenium, and iodine). - http://en.wikipedia.org/wiki/Non-metal

						platinum group metal		platinum		Pt		metal ore		Platinum is a chemical element with the chemical symbol Pt and an atomic number of 78. It is a dense, malleable, ductile, highly unreactive, precious, gray-white transition metal. - http://en.wikipedia.org/wiki/Platinum		Y								titanium		Ti		ferrous metal		metal ore		Titanium is a chemical element with the symbol Ti and atomic number 22. It is a lustrous transition metal with a silver color, low density and high strength. It is highly resistant to corrosion in sea water, aqua regia and chlorine. - http://en.wikipedia.org/wiki/Titanium																																														bromine		Br		non metal		non metal ore		Bromine (from Greek: βρῶμος, brómos, meaning "strong-smelling" or "stench")[3] is a chemical element with the symbol Br, and atomic number of 35. It is in the halogen group. -  http://en.wikipedia.org/wiki/Bromine

						platinum group metal		rhodium		Rh		metal ore		Rhodium is a chemical element that is a rare, silvery-white, hard, and chemically inert transition metal and a member of the platinum group. It has the chemical symbol Rh and atomic number 45. - http://en.wikipedia.org/wiki/Rhodium		Y								topaz		Tpz		gemstone		gemstone		Topaz is a common gemstone that has been used for centuries in jewelry. Topaz is the hardest silicate mineral and one of the hardest minerals in nature. - http://www.galleries.com/Topaz																																														fluorine		F		non metal		non metal ore		Fluorine is an extremely reactive and poisonous chemical element with atomic number 9. The lightest halogen and most electronegative element, it exists as a pale yellow diatomic gas at standard conditions. Almost all other elements, including some noble gases, form compounds with fluorine. - http://en.wikipedia.org/wiki/Fluorine

						platinum group metal		ruthenium		Ru		metal ore		Ruthenium is a chemical element with symbol Ru and atomic number 44. It is a rare transition metal belonging to the platinum group of the periodic table. - http://en.wikipedia.org/wiki/Ruthenium		Y								tourmaline		To		gemstone		gemstone		Tourmaline is a crystal boron silicate mineral compounded with elements such as aluminium, iron, magnesium, sodium, lithium, or potassium. Tourmaline is classified as a semi-precious stone and the gemstone comes in a wide variety of colors. -  http://en.wikipedia.org/wiki/Tourmaline																																														iodine		I		non metal		non metal ore		Iodine is a chemical element with symbol I and atomic number 53. The name is from Greek ἰοειδής ioeidēs, meaning violet or purple, due to the color of elemental iodine vapor. http://en.wikipedia.org/wiki/Iodine

						platinum group metal		palladium		Pd		metal ore		Palladium is a chemical element with the chemical symbol Pd and an atomic number of 46. It is a rare and lustrous silvery-white metal. - http://en.wikipedia.org/wiki/Palladium		Y								tremolite-actinolite		Trem		industrial mineral		gemstone | speciality and other industrial rocks and minerals		Tremolite is a member of the amphibole group of silicate minerals with composition: Ca2(Mg5.0-4.5Fe2+0.0-0.5)Si8O22(OH)2. Tremolite forms by metamorphism of sediments rich in dolomite and quartz. Tremolite forms a series with actinolite and ferro-actinolite. Pure magnesium tremolite is creamy white, but the color grades to dark green with increasing iron content. It has a hardness on Mohs scale of 5 to 6. Nephrite, one of the two minerals of the gemstone jade, is a green variety of tremolite - http://en.wikipedia.org/wiki/Tremolite																																														phosphorous		P		non metal		non metal ore		Phosphorus is a nonmetallic chemical element with symbol P and atomic number 15. A multivalent pnictogen, phosphorus as a mineral is almost always present in its maximally oxidised state, as inorganic phosphate rocks. Elemental phosphorus exists in two major forms—white phosphorus and red phosphorus—but due to its high reactivity, phosphorus is never found as a free element on Earth. - http://en.wikipedia.org/wiki/Phosphorus

		precious metal				precious metal		gold		Au		metal ore		Gold is a chemical element with the symbol Au and atomic number 79. It is a dense, soft, malleable and ductile metal with a bright yellow color and luster, the properties of which remain without tarnishing when exposed to air or water. - http://en.wikipedia.org/wiki/Gold										tsavorite		Tsav		garnet-gemstone		gemstone		Tsavorite or tsavolite is a variety of the garnet group species grossular, a calcium-aluminium garnet with the formula Ca3Al2Si3O12 - http://en.wikipedia.org/wiki/Tsavorite																																														selenium		Se		non metal		non metal ore		Selenium is a chemical element with symbol Se and atomic number 34. It is a nonmetal with properties that are intermediate between those of its periodic table column-adjacent chalcogen elements sulfur and tellurium. It rarely occurs in its elemental state in nature, or as pure ore compounds. - http://en.wikipedia.org/wiki/Selenium

						precious metal		silver		Ag		metal ore		Silver is a chemical element with the chemical symbol Ag and atomic number 47. A soft, white, lustrous transition metal, it possesses the highest electrical conductivity of any element and the highest thermal conductivity of any metal. - http://en.wikipedia.org/wiki/Silver										tungsten		W		metal		metal ore		Tungsten, also known as wolfram, is a chemical element with the chemical symbol W and atomic number 74. The word tungsten comes from the Swedish language tung sten directly translatable to heavy stone, - http://en.wikipedia.org/wiki/Tungsten																																														sulphur		S		non metal		non metal ore		Sulfur or sulphur is a chemical element with the symbol S and atomic number 16. It is an abundant, multivalent non-metal. Under normal conditions, sulfur atoms form cyclic octatomic molecules with chemical formula S8. Elemental sulfur is a bright yellow crystalline solid when at room temperature. - http://en.wikipedia.org/wiki/Sulphur

						precious metal		platinum group metal		PGM		metal ore		The platinum-group metals (abbreviated as the PGMs; alternatively, the platinoids, platinides, platidises, platinum group, platinum metals, platinum family or platinum-group elements (PGEs)) is a term used sometimes to collectively refer to six metallic elements clustered together in the periodic table. - http://en.wikipedia.org/wiki/Platinum_group_metal										turquoise		Turq		gemstone		gemstone		Turquoise is a valuable mineral and is possibly the most valuable, non-transparent, non-metal mineral in the jewelry trade. - http://www.galleries.com/Turquoise																																														chemical compound product		MiPr		produced commodity				Commodity is a chemical compound that is extracted/processed from an ore material mined from the Earth

		primary aggregate | industrial rock		 		primary aggregate | industrial rock		crushed rock		Crush		construction		Deposits quarried from a fresh face and broken by mechanical means into aggregate										uranium		U		metal		metal ore		Uranium is a silvery-white metallic chemical element in the actinide series of the periodic table, with symbol U and atomic number 92. A uranium atom has 92 protons and 92 electrons, of which 6 are valence electrons. Uranium is weakly radioactive because all its isotopes are unstable (with half-lives of the 6 naturally known isotopes, U-233 - U-238, varying between 69 years and 4½ billion years).  - http://en.wikipedia.org/wiki/Uranium																																														nitrate		Nitr		chemical compound product		fertilizer		Nitrates are mainly produced for use as fertilizers in agriculture because of their high solubility and biodegradability. The main nitrates are ammonium, sodium, potassium, and calcium salts. Several million kilograms are produced annually for this purpose. - http://en.wikipedia.org/wiki/Nitrate

						primary aggregate | industrial rock		riprap		Rrap		construction		Boulder size rock used to armour shorelines, streambeds, bridge abutments, pilings and other shoreline structures against scour, water or ice erosion.										uranium oxide		U3O8		chemical oxide product		nuclear energy source		Uranium dioxide or uranium(IV) oxide (UO2), also known as urania or uranous oxide, is an oxide of uranium, and is a black, radioactive, crystalline powder that naturally occurs in the mineral uraninite. It is used in nuclear fuel rods in nuclear reactors. A mixture of uranium and plutonium dioxides is used as MOX fuel. Prior to 1960 it was used as yellow and black color in ceramic glazes and glass. - http://en.wikipedia.org/wiki/Uranium_dioxide																																														soda ash		Natr		chemical compound product		glass manufacturing minerals, chemicals,		The manufacture of glass is one of the most important uses of sodium carbonate. Sodium carbonate acts as a flux for silica, lowering the melting point of the mixture to something achievable without special materials. - http://en.wikipedia.org/wiki/Soda_ash

						primary aggregate | industrial rock		sand and gravel		SandG		construction		Durable rock fragments (silicates, flints, etc) with a size range: 0.063 mm - 80mm, derived from the weathering, erosion and transport of rocks by glacial or fluvial processes. Used for aggregate purposes and construction fill.										vanadium		V		ferrous metal		metal ore		Vanadium is a chemical element with the symbol V and atomic number 23. It is a hard, silvery gray, ductile and malleable transition metal. The element is found only in chemically combined form in nature, but once isolated artificially. - http://en.wikipedia.org/wiki/Vanadium																																														lime		LstL		chemical compound product		industrial product treatment, agricultural		Strictly speaking, lime is calcium oxide or calcium hydroxide, but the category is commonly applied to calcium-containing inorganic material in which carbonates, oxides and hydroxides predominate. -  http://en.wikipedia.org/wiki/Lime_(material)

		produced commodity				produced commodity		metal		Metal		metal ore		Commodity is a metal that is extracted from an ore material mined from the Earth										vanadium pentoxide		V2O5		chemical oxide product		speciality and other industrial rocks and minerals		A brown/yellow solid, although when freshly precipitated from aqueous solution, its colour is deep orange. Also known as vanadium(V) oxide or vanadia. Because of its high oxidation state, is both an amphoteric oxide and an oxidizing agent, used as a precursor to alloys of vanadium and as an industrial catalyst. - http://en.wikipedia.org/wiki/Vanadium(V)_oxide																																														potash		Pota		chemical compound product		speciality and other industrial rocks and minerals		Potash is any of various salts that contain potassium in water-soluble form, the most common being potassium chloride (KCl). Mostly used in fertilizers. - http://en.wikipedia.org/wiki/Potash

						produced commodity		metalloid		Mtlld				A metalloid is a chemical element that has properties in between those of metals and nonmetals. There is no standard definition of a metalloid, nor is there complete agreement as to which elements are appropriately classified as such. Despite this lack of specificity, the term remains in use in chemistry literature. The six commonly recognised metalloids are boron, silicon, germanium, arsenic, antimony and tellurium. - http://en.wikipedia.org/wiki/Metalloid										variscite		Varis		gemstone		gemstone		Variscite is a relatively rare phosphate mineral that is sometimes confused with turquoise. It is usually greener, however, than turquoise. Variscite is sometimes used as a semi-precious stone and can make distinctive color patterns that are very attractive. - http://www.galleries.com/Variscite																																														chemical oxide product		MiPrO		chemical compound product				Commodity is a chemical compound product oxide that is extracted/processed from an ore material mined from the Earth

						produced commodity		non metal		NonMe				In chemistry, a nonmetal or non-metal is a chemical element which mostly lacks metallic attributes. Physically, nonmetals tend to be highly volatile (easily vaporised), have low elasticity, and are good insulators of heat and electricity; chemically, they tend to have high ionisation energy and electronegativity values, and gain or share electrons when they react with other elements or compounds. Seventeen elements are generally classified as nonmetals; most are gases (hydrogen, helium, nitrogen, oxygen, fluorine, neon, chlorine, argon, krypton, xenon and radon); one is a liquid (bromine); and a few are solids (carbon, phosphorus, sulfur, selenium, and iodine). - http://en.wikipedia.org/wiki/Non-metal										vermiculite		Vrm		industrial mineral		speciality and other industrial rocks and minerals		Vermiculite is an important member of the Montmorillonite/Smectite Group, members of which also belong to the larger general group known as the Clays. Vermiculite is also sometimes placed in the Mica Group, although recent analysis has excluded it from this group. - http://www.galleries.com/Vermiculite																																														alumina		Alum		chemical oxide product		abrasive minerals | ceramic and refractory		Alumina is a fairly chemically inert and white chemical compound of aluminium and oxygen with the chemical formula Al2O3. It is the most commonly occurring of several aluminium oxides, and specifically identified as aluminium(III) oxide. It may also be called aloxide, aloxite, or alundum depending on particular forms or applications. Used as filler in plastic and cosmetics, as a catalyst. Corundum used as an abrasive is considered and industrial mineral. - http://en.wikipedia.org/wiki/Alumina

						produced commodity		chemical compound product		MiPr				Commodity is a chemical compound that is extracted/processed from an ore material mined from the Earth										vesuvianite		Vesu		gemstone		gemstone		Vesuvianite, also known as Idocrase, is a fascinating mineral found originally on the volcano, Mt Vesuvius, hence one of the names. The other name, idocrase, is from the greek and means mixed form, an allusion to its crystals showing a mixture of other mineral forms. - http://www.galleries.com/Vesuvianite																																														chrome		Cr2O3		chemical oxide product		speciality and other industrial rocks and minerals		A green-colored oxide of chromium, used as a pigment, originally called viridian. http://en.wikipedia.org/wiki/Chromium(III)_oxide

						produced commodity		produced commodity		ProdC				Commodity is obtained by extracting from material mined from the Earth.										white-firing clay		ClyR		clay		ceramic and refractory		A clay that imparts whiteness to the finished ceramic ware when fired. - http://www.britannica.com/EBchecked/topic/642810/whiteware																																														iron oxide		FeOx		chemical oxide product				Commodity of interest is any of the sixteen known iron oxides and oxyhydroxides, extracted from the mined material, exclusive of hematite or magnetite produced as an industrial mineral. - http://en.wikipedia.org/wiki/Iron_oxide

		quartz-gemstone				quartz-gemstone		amethyst		Amt		gemstone		Amethyst is a violet variety of quartz often used in jewelry. - http://en.wikipedia.org/wiki/Amethyst										wollastonite		Wol		industrial mineral		speciality and other industrial rocks and minerals		Wollastonite is a calcium inosilicate mineral (CaSiO3) that may contain small amounts of iron, magnesium, and manganese substituting for calcium. It is usually white. It forms when impure limestone or dolostone is subjected to high temperature and pressure sometimes in the presence of silica-bearing fluids as in skarns or contact metamorphic rocks. Associated minerals include garnets, vesuvianite, diopside, tremolite, epidote, plagioclase feldspar, pyroxene and calcite. It is named after the English chemist and mineralogist William Hyde Wollaston (1766–1828). - http://en.wikipedia.org/wiki/Wollastonite																																														ochre		Ochr		iron oxide		industrial product treatment		Ochre is a natural earth pigment containing hydrated iron oxide, which ranges in color from yellow to deep orange or brown. It is also the name of the colors produced by this pigment, especially a light brownish-yellow. A variant of ochre containing a large amount of hematite, or dehydrated iron oxide, has a reddish tint known as "red ochre". - http://en.wikipedia.org/wiki/Ochre

						quartz-gemstone		citrine		Citr		gemstone		Citrine is a variety of quartz whose color ranges from a pale yellow to brown. - http://en.wikipedia.org/wiki/Citrine#Citrine										xenotime-gemstone		XenoGe		gemstone		gemstone		Xenotime is a rare earth phosphate mineral, whose major component is yttrium orthophosphate (YPO4). Occasionally, gemstones are also cut from the finer xenotime crystals. - http://en.wikipedia.org/wiki/Xenotime																																														lithium oxide		LiO2		chemical oxide product		ceramic and refractory		Lithium oxide is used as a flux in ceramic glazes; and creates blues with copper and pinks with cobalt. Lithium oxide reacts with water and steam, forming lithium hydroxide and should be isolated from them. - http://en.wikipedia.org/wiki/Lithium_oxide

						quartz-gemstone		rose quartz		RQtz		gemstone		Rose quartz is a type of quartz which exhibits a pale pink to rose red hue - http://en.wikipedia.org/wiki/Rose_quartz#Rose_quartz										ytterbium		Yb		HREE		metal ore		Ytterbium is a chemical element with symbol Yb and atomic number 70. It is the fourteenth and penultimate element in the lanthanide series, or last element in the f-block, which is the basis of the relative stability of the +2 oxidation state. - http://en.wikipedia.org/wiki/Ytterbium																																														magnesia		MgOx		chemical oxide product		industrial minerals		Magnesium oxide (MgO), or magnesia, is a white hygroscopic solid mineral that occurs naturally as periclase and is a source of magnesium (see also oxide). - http://en.wikipedia.org/wiki/Magnesium_oxide

						quartz-gemstone		smokey quartz		SQtz		gemstone		Smoky quartz is a brown to black variety of quartz - http://en.wikipedia.org/wiki/Smoky_quartz										yttrium		Y		HREE		metal ore		Yttrium is a chemical element with symbol Y and atomic number 39. It is a silvery-metallic transition metal chemically similar to the lanthanides and it has often been classified as a "rare earth element. - http://en.wikipedia.org/wiki/Yttrium																																														niobium pentoxide		Nb2O5		chemical oxide product		speciality and other industrial rocks and minerals		Niobium pentoxide is the inorganic compound with the formula Nb2O5. It is a colourless insoluble solid that is fairly unreactive. It is the main precursor to all materials made of niobium, the dominant application being alloys, but other specialized applications include capacitors, lithium niobate, and optical glasses. - http://en.wikipedia.org/wiki/Niobium_pentoxide

		rare earth element				rare earth element		HREE		HREE		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element		Y								yttrium oxide		Y2O3		chemical oxide product				Yttrium oxide, also known as yttria is an air-stable, white solid substance. Used to make Eu:YVO4 and Eu:Y2O3 phosphors that give the red color in color TV picture tubes, to make yttrium iron garnets used in microwave filters, and to make the high temperature superconductor YBa2Cu3O7. - http://en.wikipedia.org/wiki/Yttrium_oxide																																														phosphorous pentoxide		P2O5		chemical oxide product				Phosphorus pentoxide is a chemical compound with molecular formula P4O10 (with its common name derived from its empirical formula, P2O5). This white crystalline solid is the anhydride of phosphoric acid. It is a powerful desiccant and dehydrating agent. - http://en.wikipedia.org/wiki/Phosphorous_pentoxide

						rare earth element		LREE		LREE		metal ore		See - http://en.wikipedia.org/wiki/Rare_earth_element		Y								zeolite		Zlt		industrial mineral		chemicals		Zeolites are microporous, aluminosilicate minerals commonly used as commercial adsorbents and catalysts.[1] The term zeolite was originally coined in 1756 by Swedish mineralogist Axel Fredrik Cronstedt, who observed that upon rapidly heating the material stilbite, it produced large amounts of steam from water that had been adsorbed by the material. Based on this, he called the material zeolite, from the Greek ζέω (zéō), meaning "to boil" and λίθος (líthos), meaning "stone. - http://en.wikipedia.org/wiki/Zeolite																																														rare earth oxide		REEOx		chemical oxide product		ceramic and refractory		As defined by IUPAC, a rare earth element (REE) or rare earth metal is one of a set of seventeen chemical elements in the periodic table, specifically the fifteen lanthanides plus scandium and yttrium.[2] Scandium and yttrium are considered rare earth elements because they tend to occur in the same ore deposits as the lanthanides and exhibit similar chemical properties. - http://en.wikipedia.org/wiki/Rare_earth_element

		sand				sand		foundry sand		Fsand		foundry minerals		Sand that when moistened or oiled tends to pack well and hold its shape. It is used in the process of sand casting. http://en.wikipedia.org/wiki/Foundry_sand										zinc		Zn		base metal		metal ore		Zinc is a metallic chemical element; it has the symbol Zn and atomic number 30. It is the first element of group 12 of the periodic table. In some respects zinc is chemically similar to magnesium: its ion is of similar size and its only common oxidation state is +2. Zinc is the 24th most abundant element in the Earth's crust and has five stable isotopes - http://en.wikipedia.org/wiki/Zinc																																														tantalum pentoxide		Ta2O5		chemical oxide product		electronics		An oxide of tantalum also known as tantalum(V) oxide, a white, inert solid with a high refractive index and low absorption (i.e. colourless), useful for coatings, and used in the production of capacitors, due to its high dielectric constant. - http://en.wikipedia.org/wiki/Tantalum_pentoxide

						sand		frac sand		Frsand		speciality and other industrial rocks and minerals		Frac sand is a high-purity quartz sand with very durable and very round grains. It is a crush-resistant material used in the hydraulic fracturing process  to produce petroleum fluids, such as oil, natural gas and natural gas liquids from rock units that lack adequate pore space for these fluids to flow to a well. - http://geology.com/articles/frac-sand/										zircon		Zir		industrial mineral		ceramic and refractory		Zircon (/ˈzɜrkən/; including hyacinth or yellow zircon) is a mineral belonging to the group of nesosilicates. Its chemical name is zirconium silicate and its corresponding chemical formula is ZrSiO4. A common empirical formula showing some of the range of substitution in zircon is (Zr1–y, REEy)(SiO4)1–x(OH)4x–y - http://en.wikipedia.org/wiki/Zircon																																														uranium oxide		U3O8		chemical oxide product		nuclear energy source		Uranium dioxide or uranium(IV) oxide (UO2), also known as urania or uranous oxide, is an oxide of uranium, and is a black, radioactive, crystalline powder that naturally occurs in the mineral uraninite. It is used in nuclear fuel rods in nuclear reactors. A mixture of uranium and plutonium dioxides is used as MOX fuel. Prior to 1960 it was used as yellow and black color in ceramic glazes and glass. - http://en.wikipedia.org/wiki/Uranium_dioxide

		silica				silica		chert		Chrt		industrial minerals		Chert is a fine-grained silica-rich microcrystalline, cryptocrystalline or microfibrous sedimentary rock that may contain small fossils. It varies greatly in color (from white to black), but most often manifests as gray, brown, grayish brown and light green to rusty red; its color is an expression of trace elements present in the rock, and both red and green are most often related to traces of iron (in its oxidized and reduced forms respectively). - http://en.wikipedia.org/wiki/Chert										zircon-gemstone		ZirGe		gemstone		gemstone		Zircon resembles diamond in luster and fire and colorless zircons have been mistaken for diamonds by experienced jewelers. Zircon can make a very attractive and affordable gemstone. It is found in browns and greens but can be heat treated to beautiful blue and golden colors. - http://www.galleries.com/Zircon																																														vanadium pentoxide		V2O5		chemical oxide product		speciality and other industrial rocks and minerals		A brown/yellow solid, although when freshly precipitated from aqueous solution, its colour is deep orange. Also known as vanadium(V) oxide or vanadia. Because of its high oxidation state, is both an amphoteric oxide and an oxidizing agent, used as a precursor to alloys of vanadium and as an industrial catalyst. - http://en.wikipedia.org/wiki/Vanadium(V)_oxide

		silica-gemstone				silica-gemstone		chalcedony		Chlce		gemstone		Chalcedony is a cryptocrystalline form of silica, composed of very fine intergrowths of the minerals quartz and moganite.- http://en.wikipedia.org/wiki/Chalcedony										zirconia		ZrO2		chemical oxide product		ceramic and refractory		A white crystalline oxide of zirconium. Used in the production of ceramics, as a protective coating on particles of titanium dioxide pigments, as a refractory material, in insulation, abrasives and enamels, in oxygen sensors and fuel cell membranes, and as the solid electrolyte in electrochromic devices. - http://en.wikipedia.org/wiki/Zirconia																																														yttrium oxide		Y2O3		chemical oxide product				Yttrium oxide, also known as yttria is an air-stable, white solid substance. Used to make Eu:YVO4 and Eu:Y2O3 phosphors that give the red color in color TV picture tubes, to make yttrium iron garnets used in microwave filters, and to make the high temperature superconductor YBa2Cu3O7. - http://en.wikipedia.org/wiki/Yttrium_oxide

						silica-gemstone		opal		Opal		gemstone		Opal is a hydrated amorphous form of silica; its water content may range from 3 to 21% by weight, but is usually between 6 and 10%. Because of its amorphous character, it is classed as a mineraloid - http://en.wikipedia.org/wiki/Opal										zirconium		Zr		metal		metal ore		Zirconium is a chemical element with the symbol Zr, atomic number 40 and atomic mass of 91.224. The name of zirconium is taken from the mineral zircon, the most important source of zirconium. - http://en.wikipedia.org/wiki/Zirconium																																														zirconia		ZrO2		chemical oxide product		ceramic and refractory		A white crystalline oxide of zirconium. Used in the production of ceramics, as a protective coating on particles of titanium dioxide pigments, as a refractory material, in insulation, abrasives and enamels, in oxygen sensors and fuel cell membranes, and as the solid electrolyte in electrochromic devices. - http://en.wikipedia.org/wiki/Zirconia









EU_DIR_TrOnto

								DRAFT		See JRC's comment (RT, 08/04/2016)

Cassard Daniel: RT:
...
Last point is related to the references to the EU legislation (Sheet: EU_DIR_TrOnto, the European Legislation, Directives, Guidelines transvers ontology) where the aim is not clear to us as the levels seem to contain a mix of categories and direct references to various legal acts: 
If the aim is to link a factsheet (method, dataset) or flowsheet to European Legislation (Directives, Regulations, Communications, Working documents etc.), then we suggest not to tag the fact sheet, but to establish a direct link between the two, by referencing the legislation using its Unique Resource Identifier coming from EURLEX. 

The benefits are that: 
-          This is the official source
-          Maintenance: you don’t need to keep checking for broken links: using the permanent identifier provided by EURLEX is like a using a DOI, it will remain stable 
-          Added value: Several services are provided by the EU Publications Office. There is e.g. a SPARQL endpoint that allows to extract for a specific documents all related the documents. This means that, for a specific Directive, you can automatically extract the initial Policy Proposal, the related ex-ante Impact Assessment, and all amendments to the Directive.  
-          There is a link between the documents provided in EURLEX and the EUROVOC descriptors, also accessible through SPARQL endpoint. 

Looking into ELI, as the work on identifiers towards a semantic web, will be very forward looking in this case.
See: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=URISERV%3Ajl0068
...

								Transverse ontology 'EU Directives, decisions, guidelines and reports'



								Raw materials & wastes



						Based on:

						http://ec.europa.eu/growth/sectors/raw-materials/index_en.htm

						http://ec.europa.eu/environment/waste/legislation/a.htm



						DOMAIN		CONCEPT LEVEL 1		CONCEPT LEVEL 2		CONCEPT LEVEL 3		CONCEPT LEVEL 4

						Policy and strategy for raw materials

								Raw Materials Initiative

										Fair and sustainable supply of raw materials from global markets

												Raw Materials Diplomacy

												Trade in raw materials

												Development policy

														Specific areas for co-operation on raw materials were identified in JAES Action Plan 2011-13: governance, investment & infrastructure and geological knowledge/skills

														 (550 kB).

														The 4th EU-Africa Summit which took place on 2-3 April 2014 renewed the commitment to the objectives of the Joint Africa-EU Strategy in a Summit Declaration and a Roadmap 2014-2017.

												Transparency

														EITI (Extractive Industries Transparency Initiative)

														Best practice with international organisations such as the World Bank and the OECD.

														 Kimberley Process

										Sustainable supply of raw materials within the EU

												Exchange of best practices - the Commission established an ad-hoc expert group on the exchange of best practices in the area of land use planning and administrative conditions for exploration and extraction. The group submitted two reports:

														First report in June 2011: Abridged report



														 (3 MB) and Full report



														 (12 MB);

														Second report in November 2014: Full report 

														 (788 kB).

												Good practice report - the report identifies good practices in the raw materials sector and evaluates their effectiveness. By sharing 25 concrete examples, the report assists other countries and regions in developing similar approaches. Read the Report



												 (1 MB) and the Annex A



												 (2 MB).

												Guidelines on extraction – at the EU level guidelines were developed to provide clarity on how to reconcile extractive activities in or near Natura 2000

												 (4 MB) areas with environmental protection.

												National minerals policy indicators – the Commission proposed to develop indicators showing how the legislation impacts on the performance of the extractive sector. The Report on policy indicators was delivered by the ad-hoc expert group in 2014

														Report on National Minerals Policy Indicators



														 (357 kB)

														Annex 1



														 (46 kB), Annex 2



														 (95 kB), Annex 3



														 (123 kB)

												Knowledge base – to strengthen the EU mining industry it is necessary to improve the EU raw materials knowledge database. The EU is working on improving the EU's knowledge database that includes knowledge on mineral deposits. The latter is to be achieved through better networking of national geological surveys and making optimal use of the satellite-based information system GMES.

												Research and innovation - the EU will continue to promote research projects on the extraction and processing of raw materials, such as those promoted within the EU's Horizon 2020 Programme. The European Technology Platform on Sustainable Mineral Resources focuses on innovative exploration and extraction technologies that will maximise economic and environmental benefits.

										Resource efficiency and supply of "secondary raw materials" through recycling.

												A study

												 (5 MB) examining the feasibility of a certification scheme for recycling facilities was published in May 2013 and a public consultation was open from 10.12.2013 to 24.03.2014.

												Europe 2020 Flagship Initiative on Resource Efficiency

														A resource-efficient Europe – flagship initiative under the Europe 2020 strategy 

														 [199 KB] 





														Tackling the challenges in commodity markets and on raw materials

												Roadmap to a Resource Efficient Europe (2011)

														 Roadmap (Communication COM(2011) 571)

														 'Analysis associated with the Roadmap to a Resource Efficient Europe

														' (European Commission Staff Working Paper, SEC(2011) 1067)

														annexes

														 to the Staff Working Paper

														 Press release (IP/2011/1046)

												Circular Economy Package (2014)

														 EU Action Plan for the Circular Economy that establishes a concrete and ambitious programme of action, with measures covering the whole cycle: from production and consumption to waste management and the market for secondary raw materials

														The annex to the action plan sets out the timeline when the actions will be completed

														Communication "Towards a circular economy: a zero waste programme for Europe" and annex

														·         - Progress report on the Roadmap to a Resource Efficient Europe

														·         - Analysis of an EU target for Resource Productivity

														Legislative proposal to review recycling and other waste-related targets in the EU and annex

														·         - Impact assessment and executive summary of the impact assessment

														·         Ex-post evaluation of Five Waste Streams Directives - Commission staff working document

												European Innovation Partnership on Raw Materials

										Communication on the review of the list of critical raw materials for the EU and the implementation of the Raw Materials Initiative COM(2014) 297 final; 

										Report from the Commission on the implementation of the Raw Materials Initiative (2014)

										Report from the Commission on the implementation of the Raw Materials Initiative (2013)

										Communication on commodity markets and raw materials - COM(2011) 25 final;

										Communication on the Raw Materials Initiative "Meeting our critical needs for growth and jobs in Europe" - COM(2008) 699 final;

										Staff Working Document accompanying the Communication - SEC(2008) 2741.

								European Innovation Partnership on Raw Materials

										Strategic Implementation Plan of  European Innovation Partnership on Raw Materials (2013)

												Part I - EIP objectives, targets & methodology; overall strategy

												Part II - Priority Areas, Action Areas & Actions targeting sector-specific stakeholders & practitioners

										Communication from the Commission on the creation of the European Innovation Partnership on Raw Materials (2012)

										Staff Working Paper (SWD(2012) 27 final)

										Press Release (Reference: IP/12/196 Event Date: 29/02/2012)

										Memo (MEMO/12/144 Event Date: 29/02/2012)

										Press Release (Reference: IP/13/863 Event Date: 26/09/2013)

						Areas of specific interest

								Critical Raw Materials (CRMs)

										List of CRMs – in 2011, a list of 14 CRMs was published in a 2011 Communication on tackling the challenges in commodity markets and on raw materials. The Commission is committed to updating the list at least every 3 years

										Revised list of CRMs – in 2014, a revised list of 20 CRMs was published in the 2014 Communication On the review of the list of critical raw materials for the EU and the implementation of the Raw Materials Initiative

										US-Japan-EU trilateral workshop on Critical Raw Materials 2013: workshop report



										 (725 kB)

										Report on Critical Raw Materials for the EU



										 (1 MB)

										Annex to the Report on Critical Raw Materials for the EU



										 (577 kB)

										Critical Materials Profiles



										 (4 MB)

										Non-Critical Materials Profiles



										 (2 MB)

										Study on Critical Raw Materials at EU Level



										 (10 MB)

										Report on Critical Raw Materials 2010



										 (2 MB)

										European Rare Earths Competency Network (ERECON)

								ERECON

										Strengthening of the European Rare Earths Supply Chain - Challenges and policy options



										 (4 MB)

								Knowledge base

								Trade

								Raw Materials Diplomacy

								Skills and education

						Industries related to raw materials

								Metal industries

										Non-ferrous metals

												Non-Ferrous Metals Best Available Technology Reference Document (2001);

												·         Communication on the competitiveness of the metals industries (2008)

												Assessment of Cumulative Cost Impact for the Aluminium Industry: Final report

												 (5 MB, 2013) andExecutive summary



												 (73 kB); and its MEMO.

												Study on the competitiveness of the EU Non-ferrous metals industries



												 (2 MB, 2011) which analysed the issues affecting the competitiveness of the non-ferrous metals sector.

										Steel

												Action Plan for a competitive and sustainable steel industry in Europe

												Staff Working Document on the Implementation of the Raw Materials Initiative

												State of play on implementation of the Action Plan for a competitive and sustainable steel industry in Europe (2014)



												 (955 kB)

												Enterprise & Industry Magazine: Ensuring a future for steel in Europe (2013, page 16)

												Press Memo, 11 June 2013

												Action plan for a competitive and sustainable steel industry in Europe

												Executive summary of the Assessment of Cumulative Cost impact for the Steel Industry

												Assessment of Cumulative Cost impact for the Steel Industry

												Recommendations of the H-L Roundtable on the future of the EU Steel Industry



												 (170 kB, 2013)

												Minutes of the HLG meeting - 4 December 2013



												 (39 kB)

												Annual Report of the implementation of Steel Action Plan



												 (955 kB)

												Minutes of the HLG meeting - 25 June 2014

								Non-metallic minerals industries

										 EU Emissions Trading Scheme

												EU ETS factsheet

												(466 kB) 



												EU ETS Handbook

												(3.19 Mb) 



										Directive on Industrial Emissions (IED)

												Directive 2010/75/EU of the European Parliament and the Council on industrial emissions (the Industrial Emissions Directive or IED) is the main EU instrument regulating pollutant emissions from industrial installations

										REACH

										Cement and lime

												The Best Available Techniques (BAT) reference (BREF) document was adopted by the Commission in December 2001 under the provisions of the IPPC Directive, and has to be taken into consideration when permit conditions are determined. The revised cement, lime, and magnesium oxide BREF was adopted at the IED Information Exchange Forum meeting in 2013.

										Ceramics

												·         Lead and cadmium – lead and cadmium are regulated by Directive 2005/31/EC. This Directive requires a written declaration by the producer or importer that the goods placed on the market comply with the lead and cadmium release limits.

												·         Legislation - the industry falls within the scope of the Directives on emissions trading, Directive on industrial emissions 2010/75/EU (IED), REACH, and ceramic articles intended to come into contact with foodstuffs on packaging and packaging waste.

												BREF - Reference document on best available techniques in the framework of the Directive on Industrial Emissions

												 (3 MB);

												Ceramics industry competitiveness study



												 (545 kB, 2008);

												Communication and Staff Working Document on energy prices and costs in the European Union(2014).

										Glass

												Emissions - are covered by the Industrial Emissions Directive (IED) and in the best available techniques reference document BREF

												 (4 MB) adopted by the Commission in December 2001. It is now under revision.

												Legislation - the industry falls under the Directives on emissions trading, IED, REACH , packaging and packaging waste, end-of-life vehicles, and restrictions on hazardous substances.

												Glass manufacturing BREF

												 (4 MB);

												2008 Glass industry competitiveness study;

												Communication and Staff Working Document on energy prices and costs in the European Union(2014).

								Mining industries

										National Minerals Policy Indicators



										 (357 kB) - the report assesses how the policy impacts on the performance of the extractive sector and the development of well-managed mining projects

										Exchange of good practice for the sustainable supply of raw materials within the EU



										 (1 MB) with Annex



										 (2 MB)

										Minerals Planning Policies and Supply Practices in Europe



										 (211 kB) - the  study provides information on the different approaches to mineral planning policies and practices of EU countries

										Improving Framework Conditions for Extracting Minerals for EU: Exchanging best practise on land use planning, permitting and geological knowledge sharing



										 (2 MB)

										Recommendations on the framework conditions for the extraction of non-energy raw materials in the European Union" – Report of the Ad Hoc Working Group on Exchange of best practices on mineral policy and legal framework, information framework, land-use planning and permitting was adopted by the Raw Materials Supply Group on 6 November 2014.

										·         Construction minerals

												Opinion of the European Economic and Social Committee on the Processing and exploitation of industrial and mining waste deposits in the European Union (2011);

												Opinion of the European Economic and Social Committee on the Communication on 'Tackling the challenges in commodity markets and on raw materials' (2011);

												Opinion of the European Economic and Social Committee on the Access to secondary raw materials (2011)

												 (148 kB);

												Communication on commodity markets and raw materials (2011);

												Opinion of the European Economic and Social Committee on the Non-energy mining industry in Europe (2009);

												Staff Working Document: "Analysis of the competitiveness of the non-energy extractive industry in the EU" (2007);

												Directive 2006/21/EC on the management of waste from extractive industries (which entered into force in 2008);

												Directive 92/91/EEC concerning the minimum requirements for improving the safety and health protection of workers in the mineral-extracting industries through drilling;

												Directive 92/104/EEC on the minimum requirements for improving the safety and health protection of workers in surface and underground mineral-extracting industries;

												Communication on the Raw Materials Initiative - Meeting our critical needs for growth and jobs in Europe;

												Staff Working Document accompanying the Communication.

										·         Industrial minerals

										·         Metallic minerals

												Best available techniques – Directive 2006/21/EC requires all mines to have a permit based on the "Best Available Techniques" (BAT) approach. There must be a waste management plan and a financial guarantee before obtaining a permit. Dangerous facilities (category A) need to have an accident prevention policy. The Best Available Techniques Reference (BREF) document was adopted by the Commission in 2009.

						Permitting/licensing

								Study- Legal framework for mineral extraction and permitting procedures for exploration and exploitation in the EU: https://infoeuropa.eurocid.pt/files/database/000066001-000067000/000066163_2.pdf

						EU waste legislation

								Framework European Union legislation on waste

										·         Waste Framework Directive, or Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives. 

												Directive 2006/12/EC of the European Parliament and of the Council of 5 April 2006 on waste (the codified version of Directive 75/442/EEC as amended)

												Hazardous waste Directive 91/689/EEC

												Waste Oils Directive 75/439/EEC

										·         Regulation (EC) No 1013/2006 of the European Parliament and of the Council of 14 June 2006 on shipments of waste. This Regulation specifies under which conditions waste can be shipped between countries.

										Decision 2000/532/EC establishing a list of wastes. This Decision establishes the classification system for wastes, including a distinction between hazardous and non-hazardous wastes. It is closely linked to the list of the main characteristics which render waste hazardous contained in Annex III to the Waste Framework Directive above



										Legislative changes concerning the list of waste and hazardousness properties (applicable from 1 June 2015)

												o    Commission Decision (EU) No 2014/955/EU of 18 December 2014 amending Decision 2000/532/EC on the list of waste pursuant to Directive 2008/98/EC of the European Parliament and of the Council Text with EEA relevance (OJ L 370, 30.12.2014, p. 44–86 )

												o    Commission Regulation (EU) No 1357/2014 of 18 December 2014 replacing Annex III to Directive 2008/98/EC of the European Parliament and of the Council on waste and repealing certain Directives (OJ L 365, 19.12.2014, p. 89–96)

								European Union legislation on waste management operations

										·         Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the incineration of waste

										·         Directive 2000/59/EC of the European Parliament and of the Council of 27 November 2000 on port reception facilitiesfor ship-generated waste and cargo residues - Commission declaration

										Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste

												·         Commission Decision of 17 November 2000 concerning a questionnaire for Member States reports on the implementation of Directive 1999/31/EC on the landfill of waste

								European Union legislation on specific waste streams

										Directive 2000/53/EC of the European Parliament and of the Council of 18 September 2000 on end-of life vehicles

												Commission Decision 2001/753/EC of 17 October 2001 concerning a questionnaire for Member States reports on the implementation of Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles

												Commission Decision 2002/151/EC of 19 February 2002 on minimum requirements for the certificate of destruction issued in accordance with Article 5(3) of Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles

												Commission Decision 2002/525/EC of 27 June 2002 amending Annex II of Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles 

												Commission Decision 2002/204/EC of 30 October 2001 on the waste disposal system for car wrecks implemented by the Netherlands

												Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in electrical and electronic equipment

												Directive 2002/96/EC of the European Parliament and of the Council of 27 January 2003 on waste electrical and electronic equipment (WEEE)

										·         Council Directive 96/59/EC of 16 September 1996 on the disposal of polychlorinated biphenyls and polychlorinated terphenyls (PCB/PCT)

										Waste from the titanium dioxide industry

												Council Directive 78/176/EEC of 20 February 1978 on waste from the titanium dioxide industry

												Council Directive 82/883/EEC of 3 December 1982 on procedures for the surveillance and monitoring of environments concerned by waste from the titanium dioxide industry

												Council Directive 92/112/EEC of 15 December 1992 on procedures for harmonizing the programmes for the reduction and eventual elimination of pollution caused by waste from the titanium dioxide industry

										Legislation on batteries and accumulators

												Council Directive 91/157/EEC of 18 March 1991 on batteries and accumulators containing certain dangerous substances, and repealing Directive 91/157/EEC

												Corrigendum to Article 12(4) of the Directive 2006/66/EC

										European Parliament and Council Directive 94/62/EC of 20 December 1994 on packaging and packaging waste

												Commission Decision 97/129/EC of 28 January 1997 on the identification system for packaging materials

												Commission Decision 97/138/EC of 3 February 1997 establishing the formats relating to the database system

												Commission Decision 1999/42/EC of 22 December 1998 confirming the measures notified by Austria pursuant to Article 6(6) of Directive 94/62/EC of the European Parliament and of the Council on packaging and packaging waste (notified under document number C(1998) 3940)

												Commission Decision 1999/177/EC of 8 February 1999 establishing the conditions for a derogation for plastic crates and plastic pallets in relation to the heavy metal concentration levels established in Directive 94/62/EC on packaging and packaging waste

												Commission Decision 1999/652/EC of 15 September 1999 confirming the measures notified by Belgium pursuant to Article 6(6) of Directive 94/62/EC of the European Parliament and the Council on packaging and packaging waste (notified under document number C(1999) 2919) (Text with EEA relevance)

												Commission Decision 1999/823/EC confirming the measures notified by the Netherlands pursuant to Article 6(6) of Directive 94/62/EC of the European Parliament and of the Council on packaging and packaging waste (notified under document number C(1999) 3818)

										Agricultural use of sewage sludge

												Council Directive 86/278/EEC of 12 June 1986 on the protection of the environment, and in particular of the soil, when sewage sludge is used in agriculture

												Warning: This link does not incorporate amendment of Article 5 of Directive 91/692/EEC of 23 December 1991 standardizing and rationalizing reports on the implementation of certain Directives relating to the environment 

										·         Council Directive 75/439/EEC of 16 June 1975 on the disposal of waste oils, as amended

								Reporting and questionnaire legislation

										Commission Decision 2001/753/EC concerning a questionnaire for Member States reports on the implementation of Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles

										Commission Decision 2000/738/EC concerning a questionnaire for Member States reports on the implementation of Directive 1999/31/EC on the landfill of waste

										Commission Decision 1999/412/EC concerning a questionnaire for the reporting obligation of Member States pursuant to Article 41(2) of Council Regulation (EEC) No 259/93

										Commission Decision 97/622/EC concerning questionnaires for Member States reports on the implementation of certain Directives in the waste sector

										Commission Decision 94/741/EC concerning questionnaires for Member States reports on the implementation of certain Directives in the waste sector

										Directive 91/692/EEC standardizing and rationalizing reports on the implementation of certain Directives relating to the environment

								A.        Other in/directly related legislation

										Council Directive 96/61/EC concerning integrated pollution prevention and control

										Council Directive 91/271/EEC of 21 May 1991 concerning urban waste-water treatment

										Council Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the environment, as amended

										Council Directive 80/68/EEC of 17 December 1979 on the protection of groundwater against pollution caused by certain dangerous substances

										Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws, regulations and administrative provisions of the Member States relating to restrictions on the marketing and use of certain dangerous substances and preparations
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SPATIAL_TEMP_TrOnto

				DRAFT updated 27/04/2016																Elements coming from the MAIN ONTO

																				To be integrated in the SPATIAL_TEMP_TrOnto

				CONCEPT LEVEL1		CONCEPT LEVEL2		CONCEPT LEVEL3		CONCEPT LEVEL4		CONCEPT LEVEL5		CONCEPT LEVEL6

				SPATIAL

						Scale

								Global level

								Continental level												Statistical data

										Europe												Global level

												EU 15										European level

												Non-EU 15										National level

												EU 28										Regional level

												Non-EU 28										Deposit level

										Asia												Company level

										North America										Spatial data

										South America												Global level

										Oceania												European level

								National level														National level

										EU Member State												Regional level

										Non-EU Member State												Deposit level

								Regional level														Company level

Tertre Francois: Tertre Francois:
See to create a transverse ontology (Spatial & Temporal ?!)

										NUTS 1

										NUTS 2

										NUTS 3										Geographical

Tertre Francois: Tertre Francois:
move to Spatial TrOnto

								Local level

Cassard Daniel: Cassard Daniel:
e.g., town, district, village(s)														Global Level

										LAU 1												Continental level

										LAU 2												Individual countries

								Site level

						Continental vs. marine														Q15 FUTURE AVAILABILITY

Tertre Francois: Tertre Francois:
Remove it; it will be represented as annotation with multiple concept (economics, temporal/spatial, commodities)

								

Cassard Daniel: Cassard Daniel:
e.g., town, district, village(s)														

Tertre Francois: Tertre Francois:
See to create a transverse ontology (Spatial & Temporal ?!)		On-shore														Foresight on the supply of raw materials

								Off-shore														Foresight on the demand of raw materials

				TEMPORAL

						Geological														NUTS: see:

						Historic														http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=URISERV:g24218&from=FR

						Recent past (10 years back)														LAU: see:

						Present														http://ec.europa.eu/eurostat/fr/web/nuts/local-administrative-units

						Future		Near future (T < 5 years)

								Long term ( 5 < T < 30)

								Very long term (T ≥ 30)













































































http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=URISERV:g24218&from=FRhttp://ec.europa.eu/eurostat/fr/web/nuts/local-administrative-units

Stocks_Doc_EvdV

				DIFFERENT TYPES OF STOCKS (after EvdV)

				To be incorporated in the MAIN ONTOLOGY (done, to be checked; up to which level of detail?)

						Various types of urban mines should go there:

								Stocks in use

										Stocks in buildings

												Roofs

												Gutters

												Pipes

												Cables

												…

										Stocks in infrastructure

												Street furniture

												Fences and signs

												Lighting

												Rails and overhead wires

												Pipes

												Cables

												…

										Stocks in transport

												Cars

												Vans

												Trucks

												Trains

												Trams and metros

												Airplanes

												Ships

												…

										Stocks in household appliances

												Heating

												Lighting

												Cooking

												Stoves

												Refridgerators

												Dishwashers

												Washing

												Washing machines

												Dryers

												Communication devices

														Computers

														Laptops

														Telephones

														Mobiles

														Tablets

												Recreation

														TV sets

														Dvd players

														Cd players

								Hibernating stocks

										Obsolete infrastructure

												…

										Obsolete electronics

												….

										Stocks on landfill

										Stocks in mining waste and overburden





LINKS_WP2_EUQ_CONCEPTS

				EUQ = End User Querry				MAIN ONTOLOGY DOMAINS																																																																																																						BRGM mapping updated with 'new' level 1 concepts (03/05/2016)

								D1 PRIMARY RESOURCES														D2 SECONDARY RESOURCES																		D3 INDUSTRIAL PROCESSING AND TRANSFORMATION												D4 RAW MATERIALS ECONOMICS														D5 CRMs				D6 RM POLICY & LEGAL FRAMEWORK																D7 ENVIRONMENT & HEALTH IN A LIFE CYCLE PERSPECTIVE										D8 INTERNATIONAL REPORTING														Level 1 concepts underlined in light grey = modified or new (03/05/2016)

				Developments needed regarding WP2 list of questions 
X = Possible FACT sheet? (updated 03/05/2016)																		Hibernating stocks								Stocks in use				Recycling		Key indic.		Prod. declaration

								Explo		PEA		Feasibility (PFS, FS)		Mine dev		Mining & support		Mineral/ore deposit		Mine closure		Mining waste		Ind. waste		Eol waste		Landfills		Metal stock		Non-metal stock								Mineralurgy of secondary ress.		Hydrometallurgy		Electrometallurgy		Pyrometallurgy		Biometallurgy		Ind. rocks transformation		Availability		Supply		Demand		Investment		Cost		Commodity prices		Resource efficiency		Supply risk		Importance for industry		Land use policy		Environ. legislation		Environ. policy		Mineral policy/strat.		Environ. health & safety		Circular economy		Corporate social resp.		Responsible mining		Environ. impact of mining act.		Environ. impact of recycling act.		Indirect resource use		Compensation		Health risk		Sustain. dev. rept.		Int. rept. of res & res		Corporate social respons.		To communities (e.g., health and safety, environ. amenities)		To employees (e.g., health and safety)		Shareholder information		Impact benefit agreements		 TrOntos + Data + FactSheets, DocSheets & DefSheets (to be developed, see synthesis in Memo_Board)



				4		How can we collect information for product/building passports?																																X																																																																								Data Urban stocks estimates

				5		 Relevant regulatory frameworks at national levels?																																																																X		X		X		X		X

				6		How big is the in-use stocks of different CRMs in Europe?																								X		X																																		D5		D5																																										Commodity + Data Urban stocks estimates. D5 means 'directly attached to the Domain'

				7		 How much is expected to be reused or recycled?																								X				X						X		X		X		X		X																X						X		X		X		X												X																						Data Waste stats

				8		 When do policies and value chains need to be developed?																																																										X																X

				9		 What is the future availability of a specific metal?		X										X				X								X																						X		X								X				X																				X												X												Commodity + Spatial/Temp + Data EU-MKDP + 'Foresight' FactSheet + … D5 means 'directly attached to the Domain'.		 

				10		 What are new main primary and waste sources of In, PGMs, Ga, Ge?		X										X				X		X		X				X				X						X		X		X		X		X				X		X		X		X		X		X				D5		D5																														X												Commodity + Data Raw material stats (production & trade)

				11		 How is a recovery level of waste equipment other than recycling?																														X																																																																										???

				12		 What is the recycling level of large and small household appliances?																				X								X		X																																												X

				13		 What is the recycling and recovery level of IT and technology equipment?																				X								X		X																																												X

				14		Are there and how accurate are the codes of WEEE in the EU?																																X																																																																								Data Waste stats + 'UNU codes' DocSheet?

				15		Which minerals will become critical in 30 years and where can we find them?		X										X				X		X		X				X				X																		X		X		X		X		X		X				X		X																														X												Commodity + Spatial/Temp + 'Criticallity' DefSheet + 'Foresight' FactSheet + … Data EU-MKDP…

				16		 Should the EU invest/investigate in getting more mines in Europe?																																														X		X		X		X		X		X				X		X		X		X		X		X				X						X				X		X																		Commodity + Spatial/Temp + 'Foresight' FactSheet + Data EU-MKDP…

				17		 Should the EU invest in appropriate infrastructure and know-how?																																																																																																								Commodity + Spatial/Temp + 'Foresight' FactSheet + Data EU-MKDP… + 'Existing infrastructures' DocSheet and on 'Education/Formation/Graduates' DocSheet?

				18		What trends in metal prices can we expect in the short, medium and long term?																																														X		X		X				X		X				X																																								X				Commodity + Spatial/Temp + 'Foresight' FactSheet + …

				19		What are price elasticities of metals?																																																X		X						X																																																Metals price elasticities' DocSheet 

				20		Which firms are mostly interacting/ negotiating in the supply/value chain?		X						X																				X						X		X		X		X		X		X				X		X																																																						Panorama of the MR Industry' DocSheet (How to keep this updated?). Should include mining companies.

				21		What is the mineral endowment of commodity x in Europe?		X										X																																																																																X												Commodity + Data Raw material stats (production & trade) + Data EU-MKDP + '2D predictive mapping' FactSheet & 'Estimating undiscovered resources' FactSheet

				22		Which type of Raw Material based industry will be developed in the near future and how do we supply them?		X								X		X																X						X		X		X		X		X		X														X		X		X																																										Spatial/Temp + Data Raw material stats (production & trade) + Data EU-MKDP + '2D predictive mapping' FactSheet & 'Estimating undiscovered resources' FactSheet + 'Foresight' FactSheet + 'Panorama of the MR Industry' DocSheet + …

				23		What other possibilities for substitution for commodity x?																																																												X		X																																										Commodity + 'Substitution' FactSheet

				24		Where will we get the substitution material?		X										X				X		X		X																																		X		X						X																		X		X		X																				Commodity + Data Raw material stats (production & trade) + Data EU-MKDP + '2D predictive mapping' & 'Estimating undiscovered resources' FactSheets + 'Substitution' FactSheet

				25		What is the resource potential at EU/regional/national level in commodity x?		X										X				X		X		X								X																		X																																														X												Commodity + Spatial/Temp + Data EU-MKDP

				26		How much of commodity x will Europe be producing in year x?		X		X		X		X				X		X		X		X		X				X		X		X																				X		X																														X		X										X												Commodity + Spatial/Temp + 'Foresight' factSheet + Data EU-MKDP + …

				27		How much waste is generated by mining commodity x at location y?																X																																																																X																								Commodity + Spatial/Temp +

				28		Which raw materials are critical for the EU and why?																																																												X		X																		X																								Commodity + 'Strategic, critical, high-tech, rare, 'small' metals' DefSheet+ 'Criticality' DefSheet + 'Substitution' DefSheet

				29		How do designation areas (i.e national parks) may restrict exploration/extraction of commodity x in region/country x?																																																																X																																								Commodity + Spatial/Temp + 

				30		Where can we find new deposits of a specific commodity in specific geographic area?		X																																																																																																						Commodity + Spatial/Temp + 'Exploration phases' FactSheet + '2D predictive mapping' FactSheet & 'Estimating undiscovered resources' FactSheet

				31		How does the production of major metals affect the production of companion metals?												X																						X		X		X		X		X																		D5		D5																																										Commodity + Data Raw material stats (production & trade) (+ Data EU-MKDP) + 'Major metals & companion metals metallogeny' DocSheet + 'Supply risk, an overview' DocSheet. D5 means 'directly attached to the Domain'.

				32		How do I know that my supply chain/product is conflict free?																																																																												X														X				X		X								Value chain

				33		What are the environmental impacts of using a specific resource/ raw material in general?																																																																																X		X																						Commodity

				34		How will the future supply and demand of future raw materials develop?																																																X		X				X		X		X												X				X																														Commodity + Spatial/Temp + 'Foresight' FactSheet

				35		What are the impacts of energy transition on resource/demand/supply?																																																X		X																				X																																		Commodity + Spatial/Temp + 'Energy transition' DocSheet

				36		How big is the city level urban mine?																				X		X		X		X																																																																														Data Urban stocks estimates

				37		Where can I find secondary materials of sufficient quality in urban stocks?																				X				X		X																																								X						X		X																														Data Urban stocks estimates

				38		What is the potential of the circular economy for specific resources?																X		X		X		X		X		X		X								X		X		X		X						X		X																X						X		X																														Circular economy' FactSheet

				39		What is the contribution of secondary raw materials to the EU economy?																X		X		X				X		X		X		X																																																																										Data Urban stocks estimates + Data waste statistics + 'MFA' FactSheet

				40		Who are the major investors in mineral resources in Europe?		X																										X						D3		D3		D3		D3		D3		D3				X		X		X																																																				Investors' DocSheet. D3 means 'directly attached to the Domain'.

				41		How much is being invested in exploration for commodity/ metal x?		X																																																																																																						Commodity + Data e-Minerals Yearbook on exploration

























































Memo_Board

						DRAFT updated 30/04/2016						Underlined in blue = coming (removed) from the main ontology



						Methods / FactSheets to be developed (in addition to WP4 list)																		Definitions & documents / DefSheets  & DocSheets to be developed

						Exploration phases' (overview: # phases, # methods)																		Supply risk, an overview' (DocSheet)

																								Strategic, critical, high-tech, rare, 'small' metals' (DefSheet)

						2D geological mapping' (regional vs. detailed; purely geological vs. mining oriented)																		Criticality' (DefSheet)

						2D predictive mapping' (see Carranza review)																		Substitution' (DefSheet)

						Estimating undiscovered resources' (e.g., USGS methods)

																								NACE classification system' (DocSheet)

						# types remote sensing survey's (incl. regional geophysical surveys like aeromag…)

						# types geochemical surveys' (regional, detailed)																		SLO & CSR' (Social licence to operate, corporate social responsability) (DefSheet)

						Regional heavy mineral sampling'

						# types detailed geophysical surveys' 																		Permitting/Licensing at EU level' (DocSheet): see Study/tender- Legal framework for mineral extraction and permitting procedures for exploration and exploitation in the EU: https://infoeuropa.eurocid.pt/files/database/000066001-000067000/000066163_2.pdf

						# types of drilling'

																								Mineral profiles/factsheets' (DocSheet)

						3D modelling: Geological'

						3D modelling: Mining (blocs models)'																		EU critical materials reports' (DocSheet)

						Geostatistical estimates'

						Feasibity study' (see also http://www.securitiesmininglaw.com/definition-of-preliminary-economic-assessments-clarified)																		BGS risk list' (DocSheet)

						Standard classification codes or Minerals reporting standards - CRIRSCO, UNFC…

																								Other reports' (e.g., Yale, etc.) (DocSheet)

						# types of mining opérations'

						# types of processing' (see INSPIRE MR / CGI code lists)																		Dangerous wastes' (e.g., radioactive, REE wastes, see EURare) (DocSheet)

						Mining wastes characterization' (parameters to be considered)																		Major metals and their companion metals metallogeny' (DocSheet) (# types of mineral deposits, # types of associated metals…)

						Foresight studie's (methodology: How to proceed? One or several fact sheet(s))																		Energy transition' (DocSheet)

																								Responsible mining' (DocSheet)

						Criticality assessment

Tertre Francois: Tertre Francois:
This is fact sheets, not concept																		Investors' (DocSheet)

								Supply risk																Deposits of public importance' (DocSheet)

										Overview analyses														Panorama of the European MR Industry' (DocSheet)

												EU critical materials reports												Existing infrastructures' (DocSheet)

												BGS risk list												Metals price elasticities' (DocSheet) 

												Other reports (e.g., Yale, etc.)												Compensation concept' (DocSheet)

										Individual commodities						Mineral profiles/factsheets								Eco-design requirements' (DocSheet)

												Physical scarcity												Circular economy' (DocSheet)

								Economic Importance																Education/Formation/Graduate' (DocSheet)

										Overview analyses														JRC's BREFS' (DocSheets)

												EU critical materials reports												Costs' (DocSheet)

												BGS risk list

												Other reports (e.g., Yale, etc.)												Strategic stocks' (at country level, LME…) (DocSheet)

										Individual commodities						Mineral profiles/factsheets

						Mine closure process' (overview of # phases and actions)

						( see http://www.miningfacts.org/environment/what-happens-to-mine-sites-after-a-mine-is-closed/)

						SEA (Strategic Environmental Assessment) or EIA (Environmental Impact Assessment) FactSheets

						(see: http://ec.europa.eu/environment/eia/index_en.htm)

						Gerry Stanley: Do we need methods to assess financial matters, feasibility, etc?





Feuil1



Ontology Excel version 2 (03/05/2016) FROZEN!
Transfer towards:
- WebVOWL:
http://vowl.visualdataweb.org/webvowl.html
- Protégé:
http://protege.stanford.edu/
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MICA ONTOLOGIES B -

= The Main ontology:
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