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Alaska DGGS has developed and published a GeMS
symbology standard and accompanying style file, AK 
GeMS symbology: A description of the AK GeMS style 
file. This publication describes the organization and 
content of the current style file used by DGGS for the 
Alaska GeMS map production system. In this standard, 
we have identified the primary and optional FGDC 
symbols for specific feature type values found within our 
established attribute domains. In addition, we have 
established procedures for requesting, creating, coding, 
and documenting custom symbols added to our style. This 
presentation will describe the development, key aspects, 
and implementation of this standard for GeMS based 
geologic map production. 
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TM 11-B10: GeMS (Geologic Map Schema)
Symbology Quotes 

“The distinction between map data and their symbolization is 
important. Storing map data in a GIS—as opposed to its 
symbolization in a drawing program—facilitates machine-assisted 
analyses of the data, gives greater flexibility for alternate 
symbolization, and eases reuse of the data at different scales.”  
p.2

“ArcGIS .style file that contains the area, line, and point symbols 
used to symbolize the map. Must include all symbols specified in 
database. It is recommended that the .style contain a subset of 
the symbols in the FGDC cartographic standard…” p11.



AK GEMS DATA DICTIONARY: A DESCRIPTION OF THE AK GEMS 
DATABASE SCHEMA, MP 169

• Report 
• Data Dictionary
• Entity-Relationship Diagram
• XML Workspace Document

AK GEMS SYMBOLOGY: A DESCRIPTION OF THE AK GEMS STYLE FILE, 
MP 167

• Report
• AK_GeMS_symbology_documentation_ver_1.xls (Excel)
• AK_GeMS_symbology_ver_1.style (Style File) 
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AK GeMS Symbol philosophy

• Symbol code is part of a feature’s representation 
hierarchy

• AK DGGS phased out  the use of “ESRI representations”
• We do not use repurposed symbols – We make custom 

symbols with new symbol code instead
• Formalize the process of requesting, creating, and 

storing custom symbols
• Always consider symbolization for single map pdf as 

well as online interactive multi-map representations



Symbol code is part of a feature’s 
representation hierarchy

Category
Field

Type
Field

Symbol Code
Field

02.03.01

Feature Class contacts_and_faults

fault, low angle

fault

Low-angle fault (unknown or unspecified sense 
of slip)—Identity and existence certain, location 
accurate 

Increased
Generalization
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Detail

Symbol
Description

note: Category & Type 
roughly align with FGDC 
symbol subsections



AK_GeMS_DB

AK GeMS Symbology Architecture 

.style

.stylx

symbol_info
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AK_GeMS_symbology

Appendix A: FGDC Symbols
Appendix B: Compound FGDC Symbols
Appendix C: Custom Symbs with FGDC Sections
Appendix D: Custom Symbs NO FGDC Sections
Appendix E: Symbols with alternate colors
Appendix F: map_unit_points Symbols
Appendix G: map_unit_lines Symbols

AK_GeMS_symbols_ver_1.style
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AK GEMS SYMBOLOGY: A DESCRIPTION OF THE AK 
GEMS STYLE FILE, MP 167

AK GEMS DATA DICTIONARY: A DESCRIPTION OF 
THE AK GEMS DATABASE SCHEMA, MP 169

• Report
• AK_GeMS_symbology_documentation_ver_1.xls (Excel)
• AK_GeMS_symbology_ver_1.style (Style File) 

370+ records

1400 +   FGDC
60 +        custom
730         map_unit_points



Key Symbol Related Schema 
Implementations
• All feature classes have symbol field

• All feature classes have binary draw_policy field
• PlotAtScale field is not included in AK GeMS. We assume a value of 0 (draw at 

all scales) in GeMS submissions

• Include symbol_rotation field with select FCs: geologic_points, 
cartographic_points. May add to more in ver 2.0

• Include symbol_alt field with select FCs: orientation_points, 
contacts_and_faults. May add to more in ver 2.0

• Orientation Point symbol for multiple observations at one locality
• Symbolizing fault with custom point decorations.

• In DMU, area_fill_pattern_description field is populated with, and only 
with, the FGDC pattern code, 101-K, 116-C, etc. and included in style

• Include style field in the project_info table to store version of style used 
for database



https://dggs.alaska.gov/pubs/id/30584
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Elements included in:
AK_GeMS_symbols_ver_1.style 32 Mb



Colors in style
For each code, each digit represents the percent of cyan, magenta, yellow, or 
black.  Color codes use the following abbreviations:
A=8%; 1=13%; 2=20%; 3=30%; 4=40%; 5=50%; 6=60%; 7=70%; X=100%.



Map_unit_points symbols



Map_unit_points symbols



Map_unit_lines symbols



Fill symbols



Marker Symbols



Line Symbols
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AK DGGS Symbol Categories & 
Code Conventions

• FGDC Standard Symbols—This tab explains all the FGDC Standard Symbols in the style file as they are found in the FGDC 
manual. Symbols are listed by their FGDC Symbol code, with padded zeros (example – 01.01.01)

• Compound FGDC Symbols—This tab explains compound symbols which are created from two or more standard FGDC 
Symbols. Typically these are lines that need to have a repeating decoration along them, or a second symbol level of line 
color. Symbols are listed by the first FGDC Symbol code / second symbol code (example – 02.04.03/02.11.04)

• Custom Symbols w FGDC Sections—This tab explains custom symbols that fit into the established FGDC Sections. The 
symbol codes all start with the FGDC section and subsection into which the feature corresponds, followed by ‘ak’ and a 
unique number (example – 01.03.ak.01)

• Custom Symbols NO FGDC Sections— This tab explains custom symbols that DO NOT fit into the established FGDC 
Sections. The symbol codes all start with ‘ak’, followed by a group number (starting at 101 and assigned based on 
Category), followed by a unique number (example – ak.101.01)

• Symbols with alternate colors—This tab explains FGDC and AK GeMS custom symbols that need to be shown in 
alternate colors.  In the FGDC manual, the notes on usage for many symbols indicate that a symbol “may be shown in 
other colors”. The default color, as shown in the FGDC manual, is the default color for the symbol in the style file.  

• When an alternate color is needed, a custom symbol is created that uses the standard symbol code and the 
CMYK color code of the alternate color.

• For example, FGDC standard symbol 18.56 is a volcanic vent that has a default red color.  When needed to be 
shown in black, the feature is symbolized with code 18.56.XXX0.

• To keep with the FGCD color convention of always keeping the K=0, the code XXX0 is used to represent black.

• map_unit_point Symbols—This tab explains the convention for symbolizing map unit points. Symbols code is the FGDC 
color code that corresponds to the color of each map unit

• map_unit_line Symbols— This tab explains the convention for symbolizing map unit. Symbols code is the FGDC color 
code that corresponds to the color of each map unit
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AK GEMS SYMBOLOGY: A DESCRIPTION OF THE AK GEMS STYLE FILE, MP 167



AK DGGS “Symbol Types”
symbol _type definition

FGDC Primary The primary and expected FGDC symbol used to draw a feature type stored in an AK GeMS 
database.

FGDC Secondary A substitute FGSC symbol used to draw a feature type stored in an AK GeMS database.  
These symbols should not be used without coordination with the AK GeMS admin staff. See 
the assoc_symbol_code field for this secondary symbol's primary symbol.

FGDC Decoration A FGSC symbol used to enhance, or decorate a symbol. For example, a plunge direction.

FGDC Decoration Secondary A substitute FGDC symbol used to enhance or decorate a symbol. For example, a plunge 
direction. These symbols should not be used without coordination with the AK GeMS admin 
staff. See the assoc_symbol_code field for this secondary symbol's primary symbol.

FGDC Alternate An alternate FGDC symbol used to draw a feature with special characteristics stored in an AK 
GeMS database. A typical example of an alternate symbols is an orientation point with 
multiple observations at one locality. See the assoc_symbol_code field for this symbol's 
primary symbol. 

FGDC Not Used by AK GeMS The FGDC symbol is not currently used by DGGS

FGDC Not Available in Style The FGDC symbol is not available in the current style file.

AK GeMS Custom Primary Custom symbol made by DGGS staff for features that do not have a standard FGDC symbol or 
in cases where a FGCD symbol needs to be repurposed.

AK GeMS Custom Secondary Custom substitute symbol made by DGGS staff for features that do not have a standard 
FGDC symbol or in cases where a FGCD symbol needs to be repurposed.



AK_GeMS_symbology_documentation_ver_1.doc & xlsx



AK_GeMS_symbology_documentation_ver_1.doc & xlsx



Future Work

• Continue adding custom symbols to style
• Integrate style_info table into data dictionary & DB 

template to assist with robust popups on 
interactive maps

• Begin transition to ArcPro style becoming the 
primary style

• Explore symbolizing with Dictionary Symbology



Question?
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