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1.0 Purpose

The purpose of this document is to initiate discussion and ideas on the methods, standards, and procedures that are required in the production of Geological Survey of Canada (GSC) geological maps using ESRI’s ArcGIS Desktop software. This includes topics such as data management, geodatabase schemas, symbology, metadata, map layer files, map production, and map surround information. As these topics are discussed, examined and refined, this document will also in turn be updated to reflect the decisions and conclusions. This will prove to be very valuable in keeping the process moving towards its goal.

The goal is hopefully a clear set of rules or guidelines that define the methods, standards and procedures for the production of GSC geological maps as well as the management of the geoscience data. The goal of only producing a geological map from the geoscience data is a thing of the past. A well managed and carefully throughout database of geoscience data could potential serve many applications. 

2.0 Background

The ArcGIS Working Group was created to investigated the requirements for producing geologic maps using ESRI’s ArcGIS Desktop software, specifically ArcMap and ArcCatalogue. This task was coined “Migrating to ArcGIS”. This group decided that rather than focusing only on map production, it was necessary to extend the scope to included the management of geoscience data. Although both map production and data management function independently, several ESRI samples and documents show a close association between the two. 

Members of the group (the five listed above) met in Sidney, BC on November 10-12, 2003 to discuss the Migration to ArcGIS task, and develop a roadmap, a list of requirements and a timeline. These decisions, requirements, and responsibilities are listed in an appending Excel spreadsheet. In addition, this document was also created to distribute a more formal version of the groups ideas and to initiate discussion as outlined above under the purpose. 

Readers should have an general understanding of ESRI software products, specifically ArcGIS Desktop, geodatabase technology, as well as basic cartographic production procedures. 

Throughout this document, this symbol ( indicates that topics still require extensive work in hammering out the details and coming to a consensus. This symbol ( is intended to inform that some decisions or task have been completed.

3.0 Migrating to ArcGIS Desktop

To appreciate what is required for the production of GSC geological map using ArcGIS Desktop, it is important to understand the methods and practices used in the current map production environment and how the data is managed. This section will provide a snapshot of the current situation and how it could potentially exist using ArcGIS Desktop.

3.1 Data Migration and Management

Data migration is the movement of digital data from one organization to another. During this “trek”, data is managed or edited by each organization, to suit a specific requirement or purpose. In the current production system the migration of data is very linear, mainly for the purpose of publishing a map, but also for the release of digital data, and submission of data in the Geoscience Data Repository (GDR). The migration of data under ArcGIS Desktop is not as linear in nature, however the end results are still the same. The main difference is the responsibility of creating, implementing and managing the digital standards shifts from Cartography to the GDR.

With the current production system, digital data is systematically transferred form author to cartographer and eventually imported in to the GDR and/or digital release. At the end of the map production cycle all data is archived on CD-ROM for storage (this is different than the data residing on GDR). Data from authors does not conform to any digital standard. Therefore cartographic digital standards are applied to the digital data by Cartography. This can sometimes be a tedious and time consuming task. These standards are then carried forward in the digital release of the data as well as in the GDR. Therefore, under the current production system, Cartography is responsible for implementing and ensuring that all data adheres to this digital standard.




Under ArcGIS Desktop, the migration of data can take many different paths. More importantly though, the roles and responsibilities of the GDR are used to serve the geoscience community. Since it can be viewed as the central repository of geoscience data, data residing in it must adhere to some design or standard. This will provide the foundation for applications, such as map production, to be developed based on the GDR. This shift in the responsibilities of digital standards will allow Cartography to focus on map production output and populating the GDR with datasets where necessary.

From a cartographic stand point, there are two possible paths to obtain the data for the production of maps. One is similar as above where cartographers receive the data from authors, perform edits where necessary, and input the data to the GDR. This can is still be viewed as an important service provided by Cartography as not all authors maybe aware of the complexities of formatting digital data for the GDR, nor some do not want to bother with this task (please keep in mind the Cartography still receives Mylar manuscripts drafted in ink). The second route would already have the data in GDR, and cartographers would use it as a reference for producing the map. Ideally, map production should be based on data that resides in the GDR, but interim steps may be required to achieve this goal.











3.2 Map Production

Current GSC geological map production at the ESS Info/Publishing Subdivision is accomplished using ESRI’s ArcInfo Workstation software. This production environment has been in place since the early 1990’s, producing both Open File and A-Series geological maps. During this time, considerable customization of ArcInfo Workstation through the use of scripts and Arc Macro Language (AML) programs is used to facilitate and enhance map production, making ArcInfo Workstation more “user friendly”. This customization is known today as the Geological Mapping System (GEMS). In addition, digital standards related to data structure have also been developed, providing consistent data and uniform production procedures. This has also provided a means for storing the digital data in the GDR and for digital release. To date approximately 400 maps are currently archived that have been produced using ArcInfo Workstation.

ESRI’s ArcGIS desktop suite of software will result in a major shift in the procedures and methods used to create GSC geological maps as well as the management of the digital data. Considerable re-tooling will be required to take advantage of this new technology in order to create an efficient production system as GEMS.  This is due to the fact that the AML scripts are not portable, the symbology is not transferable, and the digital standards are not applicable in light of the new geodatabase model for managing data. However, most of the customization or “user friendly” aspect of GEMS is already incorporated in Desktop in some manner. Most of the time required to migrate will involve establishing new digital standards or models for the management of data, and developing the components used to create a map. These components will all work together in ArcMap in the creation of GSC geological maps.

The chart below lists some items that are involved in producing a map and how they relate to both production environments. 

	Item
	Current Map Production
	Future Map Production

	Software
	ArcGIS 8.3 ArcInfo Workstation
	ArcGIS 8.3 Desktop (ArcMap, ArcCatalogue)

	Customization
	Primarily GEMS written using AML. Mainly focuses on editing and processing digital data.
	Little required as desktop is complete with necessary tools for editing and processing data. Any required customization is accomplished by using ArcObjects.

	Data Types/Sources
	Restricted to coverages.
	Various. Coverages, shape files, native files (DXF), and features in a geodatabase.

	Data Location 
	Data is managed and stored locally.
	Data can be local (incl. personal geodatabase), shared files on network, database connection (SDE).

	Digital Standards
	Cartographic Digital Standard (CDS) 3.2 – A defined structure for coverages and attribute tables, and other files required for map production. Note: Feature attribute values are not standardized and are not consistent between publication datasets.
	None yet established, but geological data will reside in various geodatabases. The geodatabase schema, including feature datasets, feature classes, fields, rules and domain values of the fields will define the digital standard.

	Datasets
	Datasets are based on official A-Series and Open File publications. Where Open Files are composed of multiple sheets, each sheet is a separate dataset.
	A clear definition is yet to be established. Datasets can be nation wide and categorized by resolution or scale, as well as by themes. Or they can be publication based, as is the case now. If the later is to be the solution then Open Files with multiple sheets should be treated as one dataset, and use the functionality of ArcMap to create map documents for each sheet.

	Item
	Current Map Production
	Future Map Production

	Symbology
	Fonts and symbols are specific to ArcInfo Workstation. Symbols exist in separate files for lines, markers, text, shade and pattern fills.
	Symbols will have to be redesigned in Desktop. Fonts are obtained from the Windows font directory. Symbology is stored and managed in style files. Separate style files could be created for different themes of geological maps (e.g. bedrock, surficial, marine, natural hazards)

	Map Creation
	Accomplished by executing an AML script to plot all map elements, including surround information. End users require some programming knowledge to edit AML scripts.
	Saved as a map document file (.mxd). No scripting or programming knowledge required by end user. Elements or layers are added to a table of contents with various properties for symbology, scaling, query selection, etc...

	Surround Information
	Plotting of logos, location map, NTS reference map, title block, citation, and credits are accomplished by custom commands (AML programs).  Information in title block and citation is obtained from metadata about map. Descriptive notes, and figures can only be included as EPS files.
	Many surround elements such as logos and location map will already exist in a map document template file. Custom ArcObject scripts will be used to add the title block and citation that rely on metadata information. XML files can be used to store this information. ArcMap provides the functionality of inserting various object types (Word documents, CorelDraw figures) without the need to translate these to EPS.

	Legends
	Legends are plotted using a custom command (AML script) that reads a text file containing the description and formatting of the legend, and plots the legend elements according to the GSC Design Specifications.
	A similar approach can be used relying on ArcObjects to create the legend and XML to store the description and format. Possible links of legend information to NADM databases?

	Map Output
	Postscript file for on-demand and offset printing. Non-printable PDF files of the map are also distributed.
	Postscript file for on-demand and offset printing. Non-printable PDF files of the map should also be distributed. ArcPublisher PMF files should also be investigated as a means of distributing the map.


	Item
	Current Map Production
	Future Map Production

	Digital Release
	Standard structure consisting of digital data in ESRI’s E00 format and shape files, non-printable PDF files of map, metadata, ArcExplorer 2.0 project file (where applicable), license instructions, and an end user Readme file.
	None defined, but should be similar to existing digital release content (shape files).

	Metadata
	Adheres to FGDC metadata standard and includes required elements under CGKN. Metadata is inputted by Cartographer in a GEMS application, and is distributed to the GDR and for digital release. Metadata is also used for plotting some surround elements on a map. A single metadata file exists for the entire dataset/publication.
	Except for the tools in ArcCatalogue, no direct method exists for capturing or entering metadata. XML maybe used as a means for entering and storing metadata that can also be used to plot surround information on the map.


Some of the above items can be grouped into the following components. These components will form the basis of what is required for map production using ArcGIS.

1. Geodatabases – contains the schemas and rules for storing and managing geoscience and cartographic (non-thematic) data. 

2. Map Layers – consists of layer files that point to the data stored in the geodatabase and symbolized according to GSC design specifications. Layer files are used in ArcMap to create and order the features/elements that comprise a map.

3. Symbology – consist of style files containing symbols to represent line, point and polygon features.

4. Map Surround – consist of cartographic specific applications to produce/complete a geological map according the GSC design specifications. This entails all surround information, legend generation, as well as metadata management.

It is important to understand that each of these components are required to achieve an affective system of map production based on data residing in the GDR. Each component exists independently but relies on each other. For example, map layer files rely on geodatabase schemas for queries and on symbology for properly symbolizing features on the map. Establishing each of these components, will result in great efficiencies in production time and effort for all deliverables.

Component Requirements

This section will focus on each of the components, required for the production of maps and the management of data using ArcGIS Desktop. Some sections are not complete as they have yet to be discussed by the stakeholders. 

3.3 Geodatabases

Geodatabases serve as the foundation for all applications. It is the location were the data is stored in a structured and consistent manner, also known as a schema. The schema defines the design of the database and plays an important role in establishing how map layer files and other applications reference the data. An established geodatabase schema will also benefit other applications like internet mapping services, and data downloads. By taking some time now, at the beginning of the Migrating to ArcGIS task, it will no doubt pay dividends in the future for other applications.

In this document, it is planned that several geodatabases be created to exist in the GDR. These geodatabases would be created based on geoscience thematic content, such as bedrock geology, surficial geology, and marine geology. In addition a cartographic elements geodatabase would be used only to complement map production where needed. The process of defining the content (feature datasets and classes, tables, relationships, etc..) and the rules (fields, domains) of a geodatabase should be accomplished by the stakeholders. These would be SDE and database administrators, geologists, cartographers, and internet/web mapping specialists. 

( At this point it is unclear if one master geodatabase for each geoscience theme would be created to cover all of Canada at various resolutions (scale of publication) or whether separate geodatabases would exist for each published map.
3.3.1 Surficial Geodatabase

The Surficial geodatabase would store surficial geologic features. (Much of this schema was initially conceived by Kaz Shimamura)

SurficialGeology (geodatabase)

SurficialMaterial (feature dataset)

SurficialContacts (feature class – lines) This would contain the geologic contacts that separate the surficial units. Fields to consider would be:

Code – indicates the type of contact based on the confidence/interpretation of geologist. See domain section for list of valid code values based on the Confidence domain.

CartoMisc – use by cartography. This field would not be loaded to the GDR.

CartoPub – the publication number or name that the feature exists. This field could be automatically populated when loading data to the GDR.

NTSIndex – the NTS index system number that the feature exists. This field could be automatically populated when loading data to the GDR. 

Gap – used as a method to prevent sections of contacts from plotting where it interferes with the legibility of other geologic information in areas of congested. See Domain section for list of valid Gap values.

SurficialUnits (feature class – polygons) This would contain the surficial units of the map. Fields to consider would be:

Unit1 – indicates the primary unit of the surficial unit feature

Unit2 – indicates the second unit of a composite surficial unit feature
Unit3 – indicates the third unit of a composite surficial unit feature
UnitRelation – indicates the relationship between each of the units. See Domain section for list of valid UnitRelation values.
Veneer – indicates a veneer unit.

MapUnit – the unit as it appears on the published map

CartoMisc – use by cartography. This field would not be loaded to the GDR.
CartoPub – the publication number or name that the feature exists. This field could be automatically populated when loading data to the GDR.

NTSIndex – the NTS index system number that the feature exists. This field could be automatically populated when loading data to the GDR.
GeomorphLines (stand alone feature class – lines) This would contain all surficial linear features that are not topologically related to any other features. Fields to consider:

Genesis – this field would also serve as a sub-type. See domain section for possible valid values.

Code – indicates the type of geomorphology/surficial line feature. See domain section for possible geomorphology codes.

CartoMisc – use by cartography. This field would not be loaded to the GDR.
CartoPub – the publication number or name that the feature exists. This field could be automatically populated when loading data to the GDR.

NTSIndex – the NTS index system number that the feature exists. This field could be automatically populated when loading data to the GDR.

GeomorphPoints (stand alone feature class – points)

Genesis – this field would also serve as a sub-type. See domain section for possible valid values.

Code – indicates the type of geomorphology/surficial point feature. See domain section for possible geomorphology codes.

CartoMisc – use by cartography. This field would not be loaded to the GDR.
CartoPub – the publication number or name that the feature exists. This field could be automatically populated when loading data to the GDR.

NTSIndex – the NTS index system number that the feature exists. This field could be automatically populated when loading data to the GDR.
GeomorphAreas (stand alone feature class – polygons)

Genesis – this field would also serve as a sub-type. See domain section for possible valid values.

Code – indicates the type of geomorphology/surficial polygon feature. See domain section for possible geomorphology codes.

CartoMisc – use by cartography. This field would not be loaded to the GDR.
CartoPub – the publication number or name that the feature exists. This field could be automatically populated when loading data to the GDR.

NTSIndex – the NTS index system number that the feature exists. This field could be automatically populated when loading data to the GDR.
( The field CartoMisc (a carry over from the current digital standard in the Workstation environment) may not be required depending on the properties and methods used in map layer files. 

( The field CartoPub, intended to store the GSC publication number is only included if the data were to reside in a nation-wide SDE geodatabase. If the features are to be stored in separate tables based on the GSC publication, than this field becomes irrelevant and the information would be obtained from the metadata. 

( The intention of this field was to allow end-users the ability to logically select features based on the 1:50,000 NTS Index in which the feature resides (i.e. 45 P/7). This would replace the need of an application where converting the NTS Index number to a set of bounding coordinates would subsequently be used in the form of a geographical selection. If this field is to be adopted, than do all line and polygon features that overlap the boundaries of the NTS Index Map become intersected or split into multiple features? 

3.3.1.1 Topology

A topological relationship would exist between the SurficialContacts and the SurficalUnits features classes, in such that the contacts must coincide with the boundaries of the units.

3.3.1.2 Surficial Domains

Domains are established as part of the geodatabase. They specify acceptable values for a given field and describe what those values are.

Confidence Domain:

	Value
	Description

	0
	None

	1
	Undefined

	2
	Defined

	3
	Approximate

	4
	Assumed

	5
	Inferred


Composite Domain

	Value
	Description

	0
	None

	1
	Equal composition (separated by dot •)

	2
	Composite unit one greater than unit two (separated by slash /)

	3
	Composite unit two greater than unit one (separated by two slashes //)

	4
	Unit one overlies unit two (separated by underscore _)

	5
	Composite unit 1 greater than unit two and three

	6
	and so on…


Gap Domain:

	Value
	Description

	0
	No

	1
	Yes


Genesis Domain:

	Value
	Description

	1
	Glacial

	2
	Glaciofluvial

	2
	Periglacial

	3 
	Fluvial

	4 
	Alluvial

	5
	and so on…


GeomorphCode Domain: Applies to the Code value of all Geomorph line, point and polygon features (the following is just an example of what this domain might contain)

	Value
	Description

	1
	Esker, direction known

	2
	Esker, direction unknown

	3
	Meltwater channel, small

	4
	Meltwater channel, large, right side

	5
	Meltwater channel, large, left side

	6
	Pingo

	7
	and so on…


3.3.2 Bedrock Geodatabase

Little, if any input has been provided in designing a bedrock geodatabase. To some extent it should be similar to the surficial geodatabase schema.

BedrockGeology (geodatabase)

BedrockStructure (feature dataset)

BedrockContacts (feature class – lines)

BedrockUnits (feature class – polygons)
Faults (feature class – lines)
Folds (feature class – lines)
DykeLines (feature class – lines)
DykeAreas (feature class – polygons)
BedrockLines (stand-alone feature class – lines)
BedrockPoints (stand-alone feature class – points)
BedrockAreas (stand-alone feature class – polygons)
Mineral (stand-alone feature class – points)

Observations (stand-alone feature class – points)

3.3.2.1 Topology

A topological relationship would exist between all features in the BedrockStructure dataset.

3.3.2.2 Bedrock Domains

None yet established. Some domains from Surficial would be used, such as Confidence, and Gap.

3.3.3 Marine Geodatabase

Yet to be defined.

3.3.4 CartoElements Personal Geodatabase

The CartoElements personal geodatabase would store features that are required to complete a published map. These features would be considered as non-base and non-geological (thematic), therefore there is no requirement for it to reside in the GDR and can exist locally within a personal geodatabase. Examples of these features would be the border (including neatline, graticule, annotation, and UTM grid), cross-section diagrams, base features and base annotation, symbols used for presentation purposes (swamp symbols), borders for insets, and perhaps features required for the location map.  Many of these features would be created and stored locally.  Features and datasets that are common to the surround on a map, like the location map, could be stored remotely as in an SDE geodatabase or as shape files residing on a server.

The following lists the types of feature datasets and feature classes that could potentially exist in a CartoElements personal geodatabase.

CartoElements.mdb

Border (feature dataset)

BorderLines (feature class – lines)  Consist of lines that make up the border, including the neatline, graticule and the decorative border edge.

BorderGrat (features class – polygons) Consist of polygons that represent the white and black units along the graticule. Since the border is one of the top layers in the TOC, the white polygons are used to mask any features from underlying layers that may be plotted outside of the neatline. This results in a clean professional finish to the border.

BorderAnno (feature class – annotation) Consist of the latitude and longitude values of the border. Annotation must contain formatting tags to conform to the GSC Design Specifications. As well, correct glyphs must be used for the degree, minute, and second characters.  Example:  109°45′10″
UTMGrid (feature class – lines) Consist of the UTM grid lines that exist within the neatline of the map border. This feature class would only exist if the dataset projection is in UTM.

UTMAnno (feature class – annotation) Consist of the coordinate values of the UTM grid. This feature class would only exist if the dataset projection is in UTM and the features class UTMGrid also exists. Annotation must contain formatting tags to conform to the standard practice of representing UTM coordinate values. 
Example:  442000m. E.

MapArea (feature class – polygon) Consist of the a polygon representing the neatline of the map. This feature class can potentially be used for plotting the extent of the map on the surround location map.
( One could argue the need of a border feature dataset in a geodatabase as a map layer representing the border can simply point to the features in a coverage created by GEMS. Plus, annotation (lat/long values) could also be converted to map document annotation rather than geodatabase annotation.

( Additionally, one could also argue the need of any features for creating a border as the ArcObjects Model supports the creation of a map border with its MapGrid and MapGridFactory classes. At this point it is unclear of the methods or whether a border can be created that adheres to GSC Design Specifications.  In the interim, the features and annotation from a border produced using GEMS shall be used. See Map Layers below.
Base (feature dataset) This feature dataset would contain features that are used to complement existing base data for publication purposes. These would included annotation for base and hydrology if not included in the source data, and placement of special base symbols on the map (i.e. swamp symbols).

BaseAnno (feature class – annotation) Consists of base annotation.
HydAnno (feature class – annotation) Consists of hydrology annotation.
Swamps (feature class – points) Consists of points representing the location of a swamp symbols used in a polygon fill. Marker symbols used in a fill symbol are cut at the edge of the polygon, resulting in a poor appearance of the symbol. The existing routine in GEMS creates points randomly in these polygon areas. The points can then be symbolized with a swamp symbol. 

( This feature does not have to exist in a geodatabase. They could also be sourced from a shape file.

AnnoLeaders (stand alone feature class – lines) Consist of leader lines used for geological annotation.

CrossSection1 (feature dataset) This feature dataset would contain the feature classes required to create a cross-section diagram. The exact feature class names and types is yet to be determined. Additional features datasets would be created for each additional cross-section, i.e. CrossSection2, CrossSection3, and so on.

3.4 Map Layers

Map layers serve as the means for representing features on a map. This is achieved by referencing the data contained in coverages, shape files, geodatabase, images, grids, and so on. Referencing data in this way allows the layers on a map to automatically reflect the most up-to-date information in the source data. Many of the geological features on a map would be stored in a geodatabase. With an established geodatabase schema, standard map layer files can be created that would improve cartographic production time and reduce potential publishing errors. 

Not all features on a map though are required to exist in a geodatabase. Map layer files can also reference shape files and coverages from ArcInfo Workstation or GEMS.  NTDB base data, available in shape file format can be used as is, with predefined map layer files for plotting the required base features on a map. If required, the base map features from the shape file could be imported into the CartoElements geodatabase for further processing. 

The table of contents (TOC) in ArcMap lists the map layers used for each data frame in a map document as well as the order in which the map layers are plotted. This plotting ordering of features has already been established in the current production environment using ArcInfo Workstation and should also be adhered to in the ArcGIS Desktop environment. In a simplified list, the ordering of elements would appear as follows (top element plots last as it would appear in the TOC):

· Map border.

· Geological contacts, lines, points, and text plotted in black.

· All hydrology features, plotting in drainage blue.

· All other base features, except hydrology, plotting in brown.

· Hydrology polygon fill (also known as the water mask).

· Base contours and labels, plotted in brown.

· Geological polygon overlays (patterns).

· Geological polygon features.

It is important to represent geologic thematic information in black as the top most layer, so base data that underlies does not interfere with the legibility of the map. At the bottom of the plotting order would be the geology polygon layers. More information on plotting order can be found in the related document on the Cartographic Websites Knowledge Base section.

3.5 Symbology

Symbols that are used to represent features are stored in style files. Style files contain a suite of line, marker, fill, and text symbols, plus other map elements such as scale bars, legend layout, north arrow, border, etc… It is recommended that separate style files be created based on the type of map: bedrock, surficial or marine. Each of the style files will contain only the symbols that pertain to the type of map, however any number of style files can be used to create a map.

Map layer files are not just used to reference the data, but also to perform queries on the data, set the method of symbology, establish the symbology fields, and assign symbols to the values of these fields. With the use of standardized map layer files and style files, it is guaranteed that geological maps will have a high level of quality as well as a common look and feel.

( Some symbols have already been created to date. This includes plain colour fills based on CMYK and RGB colour models. Some progress has also been achieved in marker and lines symbols, replicating the symbols used in the current production environment.

( Each of the symbols can be associated by a name (i.e. “Contact, defined” or “Bedding, inclined” or “Pingo”) which will be more intuitive when choosing the correct symbols. In addition, symbols can be grouped by categories (i.e. Contacts, Structure, Glacial) providing an easier method in managing and viewing the symbols within the style file. Neither the symbol names or categories have been established.

( The USGS has a publication on the Digital Cartographic Standard for Geologic Map Symbolization, available from http://ncgmp.usgs.gov/fgdc_gds. A similar publication for the GSC would be ideal and would assist geologist in choosing proper symbols/features for their data. Since the data would adhere to a certain level of standardization, the benefits would also be realized in importing the data in a the GDR as well as reduced map production time.

3.6 Map Surround

All other information on the map can be considered as surround information. This includes the title block, recommended citation, location map , NTS reference map, legend, credits, descriptive notes, references and acknowledgements, logos, and possibly figures and photos. In adding the surround information to the map document, the simplest approach must be taken. This will involve some level of customization of ArcMap by programming with ArcObjects.

3.6.1 Title Block and Recommended Citation

In the current map production environment, metadata about the publication is inputted by the cartographer and saved as part of a GEMS application. This metadata is used to plot the title block and recommended citation according to the GSC design specifications. A similar procedure should be developed using ArcGIS Desktop.

( A project is currently in progress using XML to store the metadata and using ArcObjects to add these elements to the map layout.
3.6.2 Logos

The simplest approach in adding logos to a map is by adding them as high-resolution raster images (JPGs). Standard logos can be included in the map document template.

( High-resolution raster images are yet to be created. Some may already exist with the Department.

3.6.3 Credits, Descriptive Notes, References and Acknowledgements, Figures, and Photos

ArcMap provides the ability to insert objects (Word or WordPerfect documents, CorelDraw file, Excel spread sheets, etc…) or pictures (JPEG, GIF, PNG or TIFF images, Windows Bitmaps) directly on to the map document. This provides a more user friendly approach by not having to convert these surround objects to EPS files as required in the Workstation environment. This results in less files to manage and less processing time.

( A Descriptive Notes document template has already be created, available from the Migration to ArcGIS website http://www2.nrcan-rncan.gc.ca/ess/carto/arcgis_e.asp. 

( Other templates for references, acknowledgements, and credits will have to be created. 

3.6.4 Location Map

The location map is comprised of a set of features classes that could potentially exist in an SDE geodatabase, or in simple shape files existing locally or from a server. By creating standardized map layer files, location maps can easily be added to the map surround. The MapArea features class from the CartoElements personal geodatabase would be used to locate the position of the map on the location map, either as a dot or as a polygon, based on the rules in the GSC Design Specifications.

3.6.5 NTS Reference Map

The NTS Reference map is used as a guide for the map reader to list the relative NTS sheets that the GSC geological publication covers, as well as any adjoining publications of the same series and scale. In the current production environment, a GEMS application is used to create the NTS Reference map as a coverage according to the GSC Design Specifications. In the interim, this coverage could be used in the ArcGIS Desktop environment, similar to using the border coverage from GEMS. Ideally, a similar application should be developed taking into account irregular NTS sheets, something that is not accomplished in the current GEMS application.

3.6.6 Legend

The methods used to create a legend is one of the most complex GEMS applications, consisting of many AMLs. These AMLs are viewed by cartographers as “legend commands” in order to plot the required legend element: box, description, heading, symbol, etc… These commands, as well as the descriptive information of each feature, is stored in a simple text file that is read by the legend processor. The legend processor in turn creates the legend, ensuring that all the legend elements adhere to the GSC Design Specifications. 

Such a system could also exist in ArcGIS Desktop, written in ArcObjects. The “simple text file” could be replaced by an XML versions. This would have the value-added benefit that the XML file could be used by other applications interested in the description and hierarchy of the features in the legend.

4.0 Communications

Posters are a great communication tool providing information at the finger tips. ESRI has several posters on geodatabase examples, and GEMS posters have assisted cartographers in the current production environment. Similar posters and other communications tools should be considered to educate the geoscience community.

The website http://www2.nrcan-rncan.gc.ca/ess/carto/arcgis_e.asp will contain documentations and files under development. Everything is under one page specifically for Migrating to ArcGIS. The website is maintained by ESS Info/Publishing Subdivision. Please contact Vic Dohar to include any items on this website.

5.0 Task List

The task list is an accompanying Excel spread sheet that lists out the tasks required to achieve the goals outlined in this document.

Digital release, data downloads, WMS services





Published map (On-demand plotting





Data from authors





NTDB base data





GDR


production and publication databases








Cartographic publishing





Cartographic data editing





NTDB �base data





Digital data standards are applied by Cartography





GDR





Digital Release





Published map (On-demand plotting)





Cartographic editing








Data from authors





Editing and loading data in GDR provided as a cartographic service





Other services and interfaces





The geodatabase schemas, rules, fields, domain values within the GDR establish the digital �data standards





Data is referenced in GDR





Some data may be directly inputted to the GDR





Data that does not conform to the GDR would be plotted directly in the map document











