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AK GeMS
Geologic Mapping System

https://doi.org/10.14509/30864

Mike Hendricks, Amy Macpherson, Ally Steinleitner, Pedro Rivera, Chris Wyatt, 
Simone Montanye and others 

The Alaska Division of Geological and Geophysical Surveys 
(DGGS) produces and publishes numerous geologic maps 

each year. 

To produce standards-based geologic maps we 
developed the 

AK DGGS Geologic Mapping System 

Poster View of System

Alaska Division of Geological & Geophysical Surveys 
3354 College Rd, Fairbanks AK 99709

This system controls the process of:
 collecting, producing, converting, packaging, publishing, and sharing 

geologic map data. 
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AK GEMS DATA DICTIONARY: A DESCRIPTION OF THE AK GEMS 
DATABASE SCHEMA, MP 170 V.2
https://dggs.alaska.gov/pubs/id/31172

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

AK GEMS SYMBOLOGY: A DESCRIPTION OF THE AK GEMS STYLE FILE, 
MP 169 V.2 
https://dggs.alaska.gov/pubs/id/31101

• Report
• AK_GeMS_symbology_documentation_ver_2.xls (Excel)
• AK_GeMS_symbology_ver_2.style (Style File) 
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AK GeMS Map Production and Conversion 
Key Items this past year

• We continue to leverage efficiencies gained from 
developing a formal standards-based Alaska Geologic 
Mapping System and having a formal governance body, 
the GEologic Data Inquiry (GEDI) council, which meets 
weekly.

• Fully integrated version 2 of AK GeMS Data and Symbology standards into our 
production process https://doi.org/10.14509/31172; https://doi.org/10.14509/31101.

• AK GeMS Multimap Database Repository Digital Data Series (DDS). Near 
completion of publishing the DDS which will provide regular geologic map file 
geodatabase snapshots of all currently available public geologic map database 
in one handy database and schema (AK GeMS).

• Updates to Production and Support Tools
• Established a Geologic Map Digitizing Master Agreement with our contractor, 

Kinney Engineering, and implemented advanced capabilities that greatly 
improved efficiencies for both parties. 14 maps digitized.
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AK GeMS
Geologic Mapping SystemIntegrated Team

Is Essential!

• Dedicated and Embedded IT support 
at the Division Level is Absolutely 
Critical

IT
Support

Publications
Support

Domain
Experts

(Geologists)

GIS
Support

Success
• Effective
• Timely
• Lower Costs

Geologic Information Center (GIC)

• Regularly scheduled coordination 
meetings:

• Weekly GEDI meetings (Geologic Data 
Inquiry)

• Bi-weekly Division Publications 
Meetings

• Weekly GeMS Multimap Meetings
• Individual Product Production Status 

Meetings
• Other Spin Off Meetings

• Emphasis on Training:

• Weekly GIS Tips & Tricks
• Illustrator sessions
• ESRI Training emphasis
• One-on-one training and support 

from IT, GIS, & Publications.
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AK GeMS
Production Workflow

Key Aspects
• The backbone of our 

procedures is our AK GeMS 
production workflow graphic

• This workflow is a 16-phase 
process that takes a map and 
its data from pre-publication 
though production, quality 
control, publication, and 
archiving

• The workflow identifies:
• Order
• Responsibilities
• Location of data
• Production meetings
• Products

Well-defined 
organizational procedures 

are critical

IT Foundation
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Using 
MS Teams

Planner App
to track

map production 
through the

AK GeMS 
Production 
Workflow

Reviewed during 
• Weekly GEDI meetings  

(Geologic Data Inquiry)
• Bi-weekly Publications 

Productions Meetings
• Quarterly Division 

Leadership Publications 
Meetings



AK GeMS Multimap 
Repository Database
Currently = 74 Databases

Conversions



Geologic Map Index Web App
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AK GeMS
Availability

• Available: 88 AK 
GeMS Map Database 
currently available for 
download

• In Production:  29 
Geologic Maps 
currently in production

• Planned: We have 50+ 
Geologic Maps will go 
into production this 
next year

https://maps.dggs.alaska.gov/mapindex

https://dggs.alaska.gov/pubs/project/1607

For additional Information & related 
Presentations and Publications

https://maps.dggs.alaska.gov/mapindex
https://dggs.alaska.gov/pubs/project/1607


Geologic Map Index Web App
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AK GeMS
Geologic Mapping System

 Tool News
AK GeMS Production Toolbox
• Changes to support AK GeMS v2 schema
• NEW - Set Field Visibility
• NEW - Analyze Vertice Count
• NEW - Change AK GeMS layers in toc to map unit or 

type value
• Create map unit polys from synthetic 

map_unit_points and contact_and_faults
• Color QC tools

GeoMapLayout Toolbox
• Geology Map Legend Builder

GeMS_MM_User_Tools Toolbox
• Changes to support AK GeMS v2 schema 



Change AK GeMS layers in toc to map unit or type



Change AK GeMS layers in toc to map unit or type

Note
TOC and 
legend 
change



Analyze Vertice Count



Analyze Vertice Count



Set Field Visibility

Hides fields 
not 

required 
during 
early 

production



Symbols and symbol_info table

Category

Type

Symbol
Code

02.03.01 

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

Increased
Detail

Symbol
Description

With the addition of a 
symbol_info table we now 
have the capability to:
- Improve popup detail & 

provide users with 
symbol descriptions

- Automate QC of 
symbology code usage

1,263 records



Symbols and symbol_info table
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Individual
MultiMap
V2 Schema

FileGDB

Bulk Load of 
SINGLE 

geologic map 
dataset Public Web 

Services

Alaska DGGS Multi-Map Ver 2.0 GeMS DB Basic Architecture

(STAGING)
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The key differences from the AK GeMS single-map 
schema are as follows:

• The AK GeMS multi-map database is an Enterprise 
PostgreSQL Geodatabase hosted in a Linux environment.

• Attribute fields with defined attribute domains are 
integer-based to decrease storage and improve 
performance. 

• The ID fields for each feature class and standalone table 
are true GUID type fields, as opposed to the AK GeMS 
single-map’s string-based approach of using GUIDs.



DDS-X

Database packageDatabase package

Individual
MultiMap
V2 Schema

FileGDB

Bulk Load of 
SINGLE 

geologic map 
dataset Public Web 

Services

Alaska DGGS Multi-Map Ver 2.0 GeMS DB Basic Architecture

(STAGING)

Individual
SingleMap
V2 Schema

FileGDB

AK GeMS MultiMap DB
(PostgreSQL)

ak_gems_mm_ver2_dev

Filtered
MultiMap
Schema
FileGDB

Database package

MultiMap
Schema
FileGDB

.mapx

Copy

Internal
users

Convert

SimplifyFilter
Public onlyAK GeMS MultiMap DB

(PostgreSQL)
ak_gems_mm_ver2_prod

(PRODUCTION)

(DEV)

The key differences from the AK GeMS single-map 
schema are as follows:

• The AK GeMS multi-map database is an Enterprise 
PostgreSQL Geodatabase hosted in a Linux environment.

• Attribute fields with defined attribute domains are 
integer-based to decrease storage and improve 
performance. 

• The ID fields for each feature class and standalone table 
are true GUID type fields, as opposed to the AK GeMS 
single-map’s string-based approach of using GUIDs.

Still challenges with:
• Symbology
• Labels



Simplification testing
Testing Simplify Shared Edges Tool
Simplifies the edges of input features while maintaining
the topological relationship with edges shared with 
other features.

Given: File Geodatabase
Contacts_and _faults with 
2,348,855 vertices

Simplification 
Tolerance

Retain 
critical 
points

Retain 
critical 
bends

Retain 
weighted 
effective 

area

Retain 
effective 

areas

10m 827,303 2,110,354 2,085229 1,448,149

20m 588,469 2,032,975 1,981,160 1,051,049

40m 422,122 ~1,800,000 1,733,826 688,980



Multimap Database Statistics

M
ore



Vertice Count Density across 
products

Product_info 
polygon 
feature class 
with 
mm_stats 
table joined





Future work
• Improve Public and internal access to a multi-map database (in 

progress).
• Dashboard to display operational multi-map database statistics 

to increase management awareness and monitoring (in 
progress).

• Develop and implement web friendly symbolization for geologic 
map feature services and map services (in progress). Continue 
Experimenting with Data Dictionary Render.

• Fully leverage ArcGIS Pro’s ability to embed QA checks into the 
schema (in progress).

• Improve support for 3D data.
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