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Abstract

This poster presents the process of creating Federal
Geographic Data Committee (FGDC) and Geological Survey
of Canada (GSC) symbols for an ESRI style file and Carto-
graphic (carto) Representation. Additionally, a master Excel
spreadsheet is used to generate domains for feature coding
and symbolizing geologic features and to maintain harmony
between the FGDC style item codes and carto representation
rule IDs. The procedures below are in sequence and show as
an example how fold feature symbols are managed. These
procedures are integrated in the GSC’s Geological Map Flow
project to assist cartographers in map production.

Symbol Reference and Requisition

The FGDC Digital Cartographic Standard for Geologic
Map Symbolization is used as the base point for the standard
style file and carto representations that will be used in the
Geological Map Flow process. The entire library of symbol-
ogy has been created except for those that limitations in the
ArcGIS software would not allow. Some of the map elements,
such as state location maps, bar scales, and declination arrows,
were not created. The Geological Map Flow project has other
means to create these map surround elements.

If the author cannot find a suitable symbol in the FGDC
standard (either because it does not exist in the standard or
the author strongly feels that a second option is needed), the
author fills out a Symbol Creation Form (fig. 1). On this form
one states the type of symbol needed, colour, whether the

symbol is based on an existing one, a description for its use in
the legend, notes on the symbol’s usage, and a detailed draw-
ing of the symbol (giving as many dimensions as possible).
This form is then passed on to a Legend Review Committee.
This committee reviews the request and decides if an existing
standard symbol should be used instead or if the new symbol
should be created. This committee also fills out the second
page of the form, which provides the database designers with
the information needed to incorporate the new symbol into the
bedrock or surficial data models. These data models store and
manage geologic features from which the maps are derived.
Once approval is given, the form is passed to the Symbol
Steward, who then creates the symbol in the standard style file
and as a carto representation.

Font Creation

Each point symbol or line decoration is drawn to scale
in CorelDraw (fig. 2). A template has been set up with a
420-millimeter (mm) by 420-mm bounding box which has
been determined to be the optimal dimension, comparable to
specifying the size of the symbol in an ArcGIS style file. After
the symbol is drawn to scale, it must be determined to be a
single object, and all lines must be converted to outlines. Once
this is achieved, the symbol is centered on the template and
scaled to 420 mm in its largest dimension with “keep aspect
ratio” turned on. It is then exported to a TrueType font under
the next available character number (available numbers are 33
to 126 and 161 to 255; others are system reserved).
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Federal Geographic Data Committee (Doc. No. FGDC-STD-013-2006)

FGDC Digital Cartographic Standard for Geologic Map Symbolization (PostScript Implementation)
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filename: FGDCgeostdTM11A2_A-05-01ai8.eps
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Figure 1. Symbol reference and requisition. The top portion of the figure depicts a piece of the FGDC standard

from which authors can choose symbology (FGDC, 2006). If a symbol does not exist, the forms depicted on the

bottom are used to draw and describe the new symbol for a Legend Committee to approve. The second page of
the form is used to fill out information needed about the new symbol so the database designers can add it to the
standard geodatabase.
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Figure 2. Font creation in Corel Draw.

create Style Item a“d Check SymbOI of carto representation RulelDs. It contains a worksheet for

each feature class that has the FGDC reference number and
description, the style file number for “match to style,” and

the assigned RulelD. These fields are critical in the following
steps, where domains are created and a consistent relationship
exists between style number and the RulelD.

Once the TrueType font has been updated, the complete
symbol is created using the ArcGIS Style Manager (fig. 3).
Each layer of the symbol is built to specifications provided
on the Symbol Creation Form (for example, mark/gap line
pattern, size of marker, colour). The new symbol is catego-
rized according to which FGDC category it best fits and given
a style item number that matches the FGDC standard. The Convert Table to Domain

newly created symbol is then brought into an ArcGIS .mxd

and checked for sizing, orientation, and point of origin. Sizes The fields STYLE NO and STYLE DESC EN in each
may have to be adjusted to achieve specified dimensions, and Excel worksheet are used to create a coded value domain for
offset values may have to be applied to point symbols so the each feature class in the project geodatabase (fig. 5). This
point of origin occurs in the correct location. procedure is required to be applied to each feature class in

the geodatabase. In the future, a geoprocessing tool could be
created to automate this process.

Generate Carto Representation

All symbols in the style file are imported/converted into Assign Domain
carto representation rules and stored in a master geodatabase

template under the appropr'iate representation that cor- In ArcCatalog, each of the domains is then assigned
responds to a feature class in the geodatabase (fig. 4). Each to the SYMBOL field in each of the corresponding feature
representation rule is checked to ensure that sizing and spacing  ¢lagses (fig. 6). The SYMBOL field is then used in ArcMap,
accuracy was maintained after the conversion. A master to render the feature on the map using “Match to Symbols in a

Excel spreadsheet exists to aid in maintaining the sequence Style.”
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Figure 3. Creating the style item and checking the symbol in ArcGIS.
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Figure 4. Generating the carto representation. This gives a view of the master spreadsheet that is maintained
to keep correlation (circled in red) between the carto representation RULE_IDs that are stored in a master
geodatabase template and the Symbol number stored in the standard style file.
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Copy Carto Representations

Using the Capture Representation Tool (Clark, 2009),
copy the carto representation rules from the master geodata-
base template for each feature class in the project geodatabase.
Browse to the desired feature class in the master geodatabase
and supply a name for the new representation class (fig. 7).
This tool ensures that the RuleID number sequence is main-
tained as listed in each Excel worksheet.

Join Table

In ArcMap, join each individual Excel worksheet to the
layer’s attribute table in order to calculate the RulelD field
(fig. 8). The join is based on the SYMBOL value in the layer
and the STYLE_NO in each Excel worksheet (many to one).

Please browse to a FeatureClass

Look in: la Master Carto Rep.gdb

=l &| olsle [=

CartoRep_Fold_Lines

Capture Representation

Please provide a name for a new
RepresentationClass.

Feature Coding

An FGDC symbol from the domain description (for
example, “5.1.2 — Anticline (1st option). Identity or existence
questionable, location accurate”) is assigned to the SYMBOL
field (fig. 9). The coded value domain (05.01.02) is actually
used in the “Match to Style.” This provides a simple method
for geologists to symbolize features during map compilation
as well as providing some standardization.

With the Excel worksheet joined to the layer attributes,
the RulelD can be calculated to equal the value of the
RULE_ID field in the joined Excel worksheet. This will
ensure that the carto representation rule ID matches the FGDC
symbol stored in the SYMBOL field.

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

‘What do you want to join to this layer?
[Join attributes from a table LJ

1. Choose the field in this laver that the join will be based on:

|s¥mBOL |

2. Choose the table to join to this layer, or load the table from disk:

= @

| FoldLines$

Name: I Select
Show of type: IFeature classes LI Cancel
Figure 7. Copying carto representation rules for each feature class

from the master geodatabase template to the project geodatabase.

IV Show the attribute tables of layers in this list
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Join Options
' Keep all records
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Unmatched records will contain null values for all fields being
appended into the target table from the join table.

" Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table,

About Joining Data | OK l

Cancel |

Figure 8. Joining attributes in the master Excel
spreadsheet to each feature class attribute table.
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Figure 9. Feature coding. The left side depicts assigning an FGDC symbol (with domain description) to the
Symbol field of the feature class. The coded value of the domain (which is the style file symbol number) is used to
render the feature using “Match to Symbol in a Style.” The right side depicts assigning the RULE_ID value from
the joined master spreadsheet to the carto representation RULE_ID of the feature class.

References Acknowledgments

This paper has been assigned external publications
contribution number 20100447, by Natural Resources Canada,
Earth Sciences Sector (ESS).

Clark, Ryan, 2009, Arizona Geological Survey, Capture repre-
sentations: An ArcScript available as a download from ESRI
Support Center, http.//arcscripts.esri.com.

Federal Geographic Data Committee [prepared for the Federal
Geographic Data Committee by the U.S. Geological Sur-
vey], 2006, FGDC Digital Cartographic Standard for Geo-
logic Map Symbolization: Reston, Va., Federal Geographic
Data Committee Document Number FGDC-STD-013-2006,
290 p., 2 plates, http://ngmdb.usgs.gov/fgdc_gds/.


http://arcscripts.esri.com
http://ngmdb.usgs.gov/fgdc_gds/




