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Slide 1 – At the Alaska Division of Geological and Geophysical Surveys (DGGS) we are contracHng out the 
digiHzaHon and parHal a0ribuHon of our GeMS conversions of historical maps to parHally fulfill our 
STATEMAP requirements.  This presentaHon covers the lessons learned from the previous year’s 
digiHzaHon contract and the procedure changes made for the upcoming second contract to streamline 
the process. 

Slide 2 – Approximately half of the geologic maps for GeMS conversion from our FY22 STATEMAP grant 
do not have any available GIS data; therefore, those maps will have to be digiHzed in order to be 
converted to the GeMS standard. 

Slide 3 – The process for obtaining a digiHzing contract starts with the State of Alaska Informal Request 
for Proposals.  This is a document that lays out all of the provided resources and contract sHpulaHons for 
a successful proposal.  Contractors will use this document to put together bidding proposals to 
accomplish this work.  The proposals are then ranked and selected through the State of Alaska 
procurement office. 

Slide 4 – For last year’s project implementaHon the contractor received more of a “bare-bones” package 
of data to start the project.  They were provided with a blank AK GeMS database with generic feature 
templates, style file, tools, scripts, and PDF copies of the maps to be digiHzed.  Basic training on GeMS, 
digiHzaHon and tool use were given.  Project kick off and weekly meeHngs were conducted through 
Microso` Teams. 

Slide 5 – The contractor had to set up the ArcGIS project and georeference the PDF map.  They would 
then fill out the DMU and choose how to represent the colors, pa0erns, and symbols used on the map.  
Linework would be digiHzed into map_unit_points, contacts_and_faults, structure_lines, and 
orientaHon_points.  Any map features that did not fit into those feature classes would be digiHzed into 
generic cartographic points, lines, or polys; DGGS would then later reclassify these items into the correct 
feature class and add a0ribuHon.  Map_unit_polys would then be produced using a python script from 
the toolbox. 

Slide 6 – The DGGS implemented a QA/AC process that would invesHgate both the linework geometry 
and the a0ribuHon of the features.  Many emails went back and forth between the contactor and the 
DGGS.  A0ribuHon issues were the most common. 

Slide 7 – A QC review layer was created within ArcGIS Online and could easily be shared amongst the 
teams.  Errors could be marked and categorized with review and producer notes to make sure they were 
acknowledged and fixed. 

Slide 8 – Review of lessons learned from the first year of contracHng out the digiHzaHon and a0ribuHon 
of geologic maps. 

Slide 9 – The current year’s contract will have 11 different map projects that are a mixture of bedrock, 
surficial, engineering, and hazards maps.  They are a mixture of full color and greyscale maps scanned at 
300 dpi. 



Slide 10 – RepresentaHve map with wide range of marginalia informaHon included.  Could be confusing 
for the contractor to know what is necessary for digiHzaHon and where to focus their efforts. 

Slide 11 – Example of a DMU entry with a wide range of different lithologic units, which could make 
filling out the DMU especially the geologic materials field difficult for the contractor. 

Slide 12 – To simplify and streamline the process we must shi` our procedures and the resources that 
are supplied to the contractor by focusing on the strengths of each team. 

Slide 13 – The contractor will focus on digiHzaHon with only essenHal feature a0ribuHon, while DGGS will 
focus on compleHng the a0ribuHon and full conversion to the complaint GeMS database standard.  The 
following slides will detail the resources supplied to the contractor for the upcoming contract.  Each 
project will have a tailor-made package specific to the geology of each map that should allow for 
efficiency.  

Slide 14 – Geodatabases are set up and include only necessary feature classes. 

Slide 15 – ArcGIS Pro projects are already set up and include correct map projecHons with georeferenced 
scanned maps supplied by the DGGS web image service. 

Slide 16 – product_info polygon (thick black line around map) provides are boundary for digiHzaHon 
snapping; shows the extent of the needed digiHzaHon. 

Slide 17 – Fully a0ributed DMU.  No confusion by contractor in how to fill out some of the trickier fields 
that need extensive geologic knowledge (i.e. hierarchy_key, age fields, geo_materials, or color and 
pa0erns). 

Slide 18 – Fully populate the data_sources tables from the given reference list on the map.  Also allows 
for us to check if the sources are listed within the DGGS publicaHons database. 

Slide 19 – IntroducHon to feature templates that the contractor will use to digiHze the map features. 

Slide 20 – Use the map symbols in the legend of the “paper” geologic map to understand what features 
will be seen and how they will be symbolized.  Using the symbology pane, add the appropriate map 
features by FGDC symbol code for each of the feature classes in the geologic map dataset.  I changed the 
label to the FGDC symbol descripHon so it will be displayed in the map contents pane later. 

Slide 21 – Feature templates are managed in the Manage Template pane.  You are able to set default 
values and mark specific fields that should prompt the user for a0ribuHon. 

Slide 22 – Features are digiHzed using the create features pane where the templates now reside.  A 
default tool can be set for each type of feature. 

Slide 23 – Every map project has the legend digiHzed and symbolized, so the contractor will know which 
symbol is representaHve of each feature.  Some of the older map symbols are not present within our 
style file, so some of them have changed. 

Slide 24 – A simplified topology has been implemented to only check for errors within the 
contacts_and_faults feature class.  The aforemenHoned review layer is also added to the project. 

Slide 25 – DGGS will create the map_unit_polys layer a`er the contractor has finished digiHzaHon.  The 
contactor is responsible for creaHng the contacts_and_faults linework and then pumng a 
map_unit_points inside each bounded lithology with the map_unit name. 

Slide 26 – Provided files and resources for the contractor. 



Slide 27 – Each project will contain a map specific document with digiHzing notes.  These notes contain 
Hps and what to look for in each map, the feature classes, the features present in the map with their 
DGDC style code, and guides on filling out the essenHal a0ributes. 

Slide 28 – A project was built with scanned map images for all of the maps included within the digiHzing 
proposal.  Maps are sourced from the DGGS web service. 

Slide 29 – Web Map provided on AGOL during the contract bidding process. 

Slide 30 – Resources provided to the contractor during the first digiHzaHon contract trial. 

Slide 31 – Resources provided to the contractor in the upcoming year’s digiHzaHon contract.  More 
resources and upfront planning provided based on last year’s feedback. 

Slide 32 – General overall summary of the project. 
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FY22 STATEMAP GeMS Conversions

22 GeMS conversion projects from previous publications

50/50 – Has legacy GIS data versus No GIS data available

Digitization of map features needed for conversion to GeMS standard

Elected to contract out digitization – 2nd year changes in approach



Version 1.0/2.0 – Starting the Process

Request for Proposals

 Bidding procedures

 Billing details

 Minimum experience: 6 months of geoscience 

position working with maps and 2 years of GIS

 Technology requirements

 Documentation and available data

 Completion timetables

 Deliverables

 Communication expectations



Version 1.0 – Project Implementation

Documentation

 GeMS and AK GeMS docs

 FGDC cartographic standard

Resources and Data

 Blank GeMS Geodatabase

 Link to map’s DGGS citation page

 General feature templates

 Style file

 Tools and scripts

Training

 2 hours of GeMS basics

 Digitizing tips/tool use

Communication

 MS Teams meetings

AK GeMS – Extension to the GeMS standard with 

additional attribute fields and feature classes



Version 1.0 – Digitizing Process

 Color/Patterns/Symbols – Figure out how to represent map features

 Fit data into generalized feature templates

 Contacts and faults linework

 Map unit points

 Build Polygons – toolbox script

Simplified AK GeMS 
Heads‐up digitized linework into 
AK GeMS feature classes:
• map unit points
• contacts and faults
• structure lines
• orientation points

• cartographic points
• cartographic lines
• cartographic polys



Version 1.0 – DGGS Quality Control Process

Map Geometry QC

 Visual scan/inspection at 2‐3 times 

scale

 Topology Error Inspector

Attribute QC

 Every field in every table gets, at 

least, a glance

 Sort by different fields/attributes 

and spot check.  Multiple errors 

lead to more thorough investigation



Version 1.0 – QC Review Layer - AGOL
Pre‐Cambrian slivers digitized as parallel lines instead of polygons – lacking geologic knowledge



Version 1.0 – Lessons Learned

 Several map projects needed to understand categorizing/symbolizing features

 GIS proficiency is a must for the contractor (digitizing basics/portal use/data sharing)

 Geologic knowledge and map aptitude requirements could be stronger

 General feature templates provided were very helpful

 Contractor spent a lot of time digging through documentation

 Provided trainings could be broken down and progressively move into deeper topics

 Need standards for digitizing linework (vertex density)

 QC review layer on AGOL was very effective

 Communication with MS Teams was efficient



Version 2.0 – Geologic “Paper” Map to Geodatabase
Digitization of 11 map projects (13 total sheets)

Mixture of bedrock, surficial, engineering, and hazard maps

300 DPI resolution scans

Full color and greyscale



Representative Map for Digitization/Conversion



Representative Map for Digitization/Conversion



Version 2.0 – Shift in Procedures

Play to the strengths of the teams involved

DGGS Strengths

 Experienced with GeMS (56 GeMS compliant publications to date)

 Knowledge of Alaskan geology

 Understanding of geodatabase structure

 Quicker problem solving for categorizing and attributing feature data

Contractor Strengths (hopeful)

 ArcGIS proficiency

 Ability for narrower task focusing (DGGS can be a hectic/busy place)

 Precise and accurate digitizing skills



Version 2.0 – Digitization/Conversion Streamlining

Project Design Aspirations

 Remove ambiguity for the contractor and reduce GeMS learning curve

 Create procedures to capitalize on strengths and maximize efficiency in order to 

reduce costs, project timelines, and DGGS time commitments (clarifications/QC)

Implementation Plan

 The contractor will focus on the digitization with only essential feature attribution

 DGGS will focus on complete feature attribution and full map conversion

 Tailor make map specific packages for each conversion project based on geology

 Provide upfront the resources needed for the project ‐ from bidding to completion



Version 2.0 - Geodatabase

Each project has an associated geodatabase

 Geodatabase has project “nickname”

 Geologic map feature dataset has correctly 

projected coordinate system 

 Only needed feature classes are present

 Digitization directly into appropriate AK 

GeMS feature class

 Editor tracking enabled



Version 2.0 – Prebuilt ArcGIS Pro Projects

 Correctly projected map frame  Georeferenced scanned map from DGGS web service



Version 2.0 – product_info (AK GeMS specific)

 Digitized and attributed  Provides map boundary for line digitization snapping



Version 2.0 – description_of_map_units

 Fully attributed  Issues avoided: hierarchy_key, age fields, geo_materials, colors/patterns



Version 2.0 – data_sources

 Completed data_sources table taken from map reference list



Version 2.0 – Feature Templates

 Simply stated ‐ feature templates create features 

 They comprise a set of construction tools, default attribute values, source layer 

information, and other properties for creating features on specific layers

 Feature templates were created for every feature class in the geodatabase to represent 

all data within the geologic map

 Uses the style file to correctly symbolize each feature with respect to the FGDC standard

 When creating features, essential fields are prompted for contractor attributing



Version 2.0 – Feature Templates – Set Up

Use Symbology pane to add map features with symbol code



Version 2.0 – Feature Templates – Set Up
 Feature templates are managed in the Manage Template pane

 Clicking on New will add templates for all values added from the Symbology pane

 Ability to change the template properties

 When creating features, user is prompted for specified attributes



Version 2.0 – Creating Features from Templates

Contents pane contains symbols with FGDC descriptions



Version 2.0 – Digitized Legend



Version 2.0 – Topology & QC Review
Simplified topology layer based only on contacts and faults – no dangles or self intersections



Version 2.0 – Creating map_unit_polys

 Drop map_unit_point inside contacts_and_faults boundary  Script run by DGGS



Version 2.0 – Provided Files

Map specific digitizing notesGeodatabase, project file, and map file

Project folders; with styles, fonts, and toolboxes Map and report PDF



Version 2.0 – Digitizing Notes

Each project has digitizing notes specific 
to the features on the geologic map



Version 2.0 – Map Images Project

Individual map image layers from web service, queried and locked



Version 2.0 – AGOL Web Map
Provided during the contract bidding process



Resource Comparison – Version 1.0

 Blank GeMS Geodatabase

 Link to map’s DGGS citation page

 General feature templates

 Style file



Resource Comparison – Version 2.0

 GeMS Geodatabase – project specific

 Correctly projected feature dataset

 ArcGIS Pro project and map files

 Correctly projected map frame

 Georeferenced map images

 Completed DMU table

 Completed data sources table

 Completed product info table

 Only pertinent feature classes

 Project specific feature templates

 Digitized legend

 Simplified topology rules

 Project specific digitizing notes



Contracting Geologic Map Digitization – Summary

 Working with the GeMS standard has a steep learning curve

 Map digitization/conversion requires time/effort and are affected by geologic complexity

 Capitalize on the strengths of the team members

 Simplify the process to remove ambiguity and confusion

 Upfront planning and attention to detail should pay dividends when it comes to the 

project completion timeline and budget
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