
DIGITAL MAPPING TECHNIQUES  2020

See  Presentations and Proceedings
from the DMT Meetings (1997-2020)

http://ngmdb.usgs.gov/info/dmt/ 

The following was presented at DMT ‘20
(June 8 - 10, 2020 - A Virtual Event)

 The contents of this document are provisional

DMT  2020



ngmdb.usgs.gov

The USGS-AASG 
National Geologic Map 

Database

Dave Soller (U.S. Geological Survey)



ngmdb.usgs.gov

Presenter
Presentation Notes
I'd like to begin by referring to the National Geologic Mapping Act of 1992, which established the National Cooperative Geologic Mapping Program (NCGMP) and called for creation of the National Geologic Map Database (NGMDB), as a National Archive that would be accessible for a wide variety of purposes.  It's our responsibility, in the Nation's geological surveys, to ensure that this Archive remains viable and useful -- as you see, it's the sole stated Purpose of the Act.
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Presenter
Presentation Notes
A key part of the mandate is that the NGMDB will be supported by technical and science standards.



We stand on the shoulders of giants

“…the maps are designed not so much for the
specialist as for the people, who justly look
to the official geologist for a classification,
nomenclature, and system of convention
so simple and expressive as to render his
work immediately [understandable]…”

– USGS Director J.W. Powell, 

3RD IGC (Berlin, 1885)

Presenter
Presentation Notes
I always like to include this quote from our former Director -- it's the guiding principle for this project, and a reminder to us all that the information we publish isn't just for the professional geologist.
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Presenter
Presentation Notes
Our Website has been active since early 1996, just a couple of years after the Web was licensed for public use.
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150,900 users made 327,000+ visits in May, 2020
(~ 10,500 visits / day)

Presenter
Presentation Notes
We are a primary, authoritative resource for geoscience information, and we direct many users to your website.
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Alex Acosta, Steve Cahan, Joe East, Chris Garrity, 
Chuck Mayfield, Dennis McMacken, Christine Nguyen, 
Andy Park, Dave Soller, Nancy Stamm, Rob Wardwell

The NGMDB project staff

Total Full-Time Equivalents:   ~5.5

map: Bartholomew and others, 2019, VA Dept Geol Min Res OFR 2019-10

Presenter
Presentation Notes
Before I launch into the presentation, I'd like to acknowledge the project's highly dedicated staff, some of whom have been with us throughout the project's life.  As you see, it's been a modestly-sized project.  It's funded by NCGMP, supplemented with additional funding as opportunities and needs arise.
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Jen Athey and Ken Papp (AK DGGS)
Carlos Gutierrez and Jeremy Lancaster (CA GS)
Lillian Wang, Sandy Schenck, Jaime Tomlinson (DE GS)
Alan Baker and Rick Green (FL GS)
Mark Yacucci and Dick Berg (IL State GS)
John Dunham and Anthony Layzell (KS GS)
Doug Curl and Drew Andrews (KY GS)
Greg Barker and Rick Chormann (NH GS)
Jeff Paine and Michael Young (TX BEG)
Kent Brown, Grant Willis, Zach Anderson (UT GS)
Jessica Czajkowski and Casey Hanell (WA GS)

NGMDB Technical Advisory Working Group:

map: Osborne and others, 2019, Geol Survey AL Quad Map 70

Presenter
Presentation Notes
In order to improve communication with the NGMDB’s principal collaborator (the Association of American State Geologists (AASG), which represents the Nation’s State Geological Surveys), and to seek their guidance in planning the NGMDB’s future tasks, in 2018 I formed a Technical Advisory Working Group, composed of two members from each of eleven State GSs.  Since this presentation, a twelfth State GS has been added to the Working Group (Pennsylvania, represented by Gale Blackmer and Michael Moore).  Membership is structured to include from each agency a person in a senior management role and a technically-oriented staff member, so they can work together to identify how their agency can guide further development of the NGMDB.  This Group is intended to persist for the long-term, rather than having a time-limited responsibility.
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map: Phillips and others, 2019, ID Geol. Survey DWM-186

Improve / restore NGMDB’s connections with 
State partners

Identify how to better incorporate the NGMDB 
into State business plans (i.e., help each State 
find more value in the NGMDB)

Assist with long-term NGMDB planning (e.g., 
staffing, stability, new directions)

NGMDB Technical Advisory Working Group:

Presenter
Presentation Notes
The Working Group’s goals are to:- Strengthen the connection between NGMDB and AASG- Work to incorporate NGMDB into State Geological Survey "business plans"- Later this year, I'll be asking them to develop long-term guidance for the NGMDB to ensure it remains vital and relevant to the State Geological Surveys.



ngmdb.usgs.gov

A commonly-held vision for the NGMDB, ca. 1996

The NGMDB should be a repository of GIS data for geologic maps and 
related information, managed in a complex system distributed among the 
USGS and State geological surveys.  

It should offer public access to attributed vector and raster geoscience data, 
and allow users to perform queries online, create derivative maps, and 
download source and derived map data.  

Further, all information (including GIS features) in the database would retain 
metadata that clearly indicates its source.

… an inspiring vision that was not feasible in 1996.  But now…

map: Scarberry, 2019, MT Bur Mines Geol, Geol Map 72

Presenter
Presentation Notes
When the NGMDB project began, in the mid-1990's, the geologic community in USGS and AASG had this sense for how to interpret the Mapping Act.  It was heavily focused on a vector-based geologic map compilation, somehow distributed among all agencies, that relied on standards and technology that were not, and may not yet be, available.  Summaries of this vision, and NGMDB plans, are available in the yearly progress reports linked from https://ngmdb.usgs.gov/Info/reports/.
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from NGMDB Progress Report, DMT'05 Proceedings http://pubs.usgs.gov/of/2005/1428/soller1/

The general plan for the NGMDB, ca. 1996 -

Presenter
Presentation Notes
And so in 1995, rather than attempting a direct launch into that vision, the AASG and the NGMDB project agreed to this plan, organized into three phases.  First, we would take stock of what exists, and organize it (i.e., “get our houses in order”), and evaluate the content.  Then, develop standards, and eventually address the long-term vision noted in the previous slide, through a series of prototypes.

http://pubs.usgs.gov/of/2005/1428/soller1/


ngmdb.usgs.gov

• Geoscience Map Catalog

• Geologic Names Lexicon

• NCGMP Mapping In Progress

• USGS Biostratigraphy Archives (in prep.)

Database contents

Presenter
Presentation Notes
The first step (Phase One) has been to inventory what's been published, and make it accessible to everyone.  Here are the pieces we were (and still are) assembling for Phase One.
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 105,500 products
 650+ publishers
 70,500 are “digital”

 >30,000 are geologic maps
 39,000 are resource-related
 12,000 are hazards-related

We provide bibliographies and links to 
where you can buy, borrow, or 
download these products.

Geoscience Map Catalog

Presenter
Presentation Notes
The Geoscience Map Catalog is a foundational piece of the plan.  In response to details stipulated in the Mapping Act, this Catalog contains far more than just geologic maps.  For example, stratigraphic charts, and maps and reports about minerals, energy, water, and environmental resources and hazards.
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A compilation of the definitions  -and redefinitions-
of geologic names applied to the rocks and 
sediments of the US, its possessions and 
territories, 1823-Present.

 16,500+ geologic names
 10,200+ references
 38,500+ synopses
 4,600,000+ words

Supplemented by:  scanned GNC index card 
catalogs, links to State lexicons, correlation 
charts,  guidelines

US Geologic Names Lexicon GEOLEX

Presenter
Presentation Notes
Our management of the U.S. Geologic Names Lexicon (Geolex) is perhaps the most challenging science aspect of the NGMDB project.



Presenter
Presentation Notes
Geolex is supported by numerous resources that we maintain for use by mappers and stratigraphers.  For example, correlation charts, and access to the 220,000-card set of Geologic Names Committee records dating back to the 1800s.
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Presenter
Presentation Notes
Regarding some of the interfaces and services we provide to the public – this slide shows the geologic map viewer “mapView”.  This interface was released ca. 2010, as a visual front-end to selected geologic maps in the Catalog.  It also served as an effective means for us, and the States, to evaluate the geologic maps, and scans of those maps, in our respective collections.  We now have about 18,000 georeferenced maps in mapView, and are preparing to update the content with about 1200 recently published maps from State Geological Surveys.  The interface will be rewritten later this year, to incorporate many new features suggested by users over the years, and to increase its reliability and draw speed.



Presenter
Presentation Notes
To aid in program planning and to answer the large number of information requests, particularly regarding geologic mapping ”productivity”, we've created a mechanism to generate "status graphics" for a wide variety of requests.  This example is for a recent critical minerals-related request from the Department of the Interior.



https://ngmdb.usgs.gov/mip/

Presenter
Presentation Notes
Last year, we restarted the Mapping In Progress database, which shows the footprints and contact information for NCGMP-funded mapping.

https://ngmdb.usgs.gov/mip/


https://ngmdb.usgs.gov/emri/

Presenter
Presentation Notes
Using the code for the new Mapping In Progress interface, we also began providing the same type of information for EarthMRI data-acquisition projects.

https://ngmdb.usgs.gov/emri/


https://ngmdb.usgs.gov/topoview/

Presenter
Presentation Notes
Because the NGMDB project staff use topographic maps extensively and need quick access to them, we built topoView in cooperation with the USGS National Geospatial Program.  This is a very popular interface, and I encourage you to try it out.  TopoView code will be used to redesign the mapView interface.

https://ngmdb.usgs.gov/topoview/


http://ngmdb.usgs.gov/Info/standards

Presenter
Presentation Notes
Regarding NGMDB’s standards development activities, for brevity I'd just like to highlight a few that are shown on our Standards and Guidelines page.

http://ngmdb.usgs.gov/Info/standards


Paper Copies Are 
Still Available !

https://ngmdb.usgs.gov/fgdc_gds/

Presenter
Presentation Notes
The FGDC Digital Cartographic Standard for Geologic Map Symbolization.

https://ngmdb.usgs.gov/fgdc_gds/


Presenter
Presentation Notes
The GeMS (Geologic Map Schema) standard for geologic map databases.  Since the time of this presentation, it has been published, and is available at https://pubs.er.usgs.gov/publication/tm11B10.



Presenter
Presentation Notes
We also include selected publication guidelines for geologic maps, including the USGS Suggestions To Authors (Eighth Edition, in preparation) chapter on guidance for Geologic Nomenclature and Description.



Presenter
Presentation Notes
This draft version of the chapter will remain available until the document is formally published by USGS, anticipated in late 2020 or early 2021.
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What is 
Phase 
Three?

Presenter
Presentation Notes
In December, 2019, Congress appropriated $10 million to accelerate development of the National Geologic Map Database’s Phase Three.  This portion of the presentation is intended to give you a general sense of the NGMDB project’s role in that new initiative.
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from NGMDB Progress Report, DMT'05 Proceedings http://pubs.usgs.gov/of/2005/1428/soller1/

The general plan for the NGMDB, ca. 1996 -

Presenter
Presentation Notes
The new initiative is related to a part of the NGMDB project that, years ago, we prototyped and then shelved because interest and funding weren’t sufficient to proceed with full-scale development.  But according to the Congressional appropriation, and according to current planning by NCGMP and AASG, what is “Phase Three”?  Before we consider that, let's revisit what the vision has been, within the confines of NGMDB's responsibilities under the Mapping Act...

http://pubs.usgs.gov/of/2005/1428/soller1/
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A commonly-held vision for the NGMDB, ca. 1996

The NGMDB should be a repository of GIS data for geologic maps and 
related information, managed in a complex system distributed among the 
USGS and State geological surveys.  

It should offer public access to attributed vector and raster geoscience data, 
and allow users to perform queries online, create derivative maps, and 
download source and derived map data.  

Further, all information (including GIS features) in the database would retain 
metadata that clearly indicates its source.

… an inspiring vision that was not feasible in 1996.  But now…

map: Houston and others, 2018, OR Dept Geol Min Ind, Geol Map 121

Presenter
Presentation Notes
Again, here's the long-term vision for NGDMB’s Phase Three, as published in past Proceedings of the Digital Mapping Techniques workshops (see links in https://ngmdb.usgs.gov/Info/reports/).
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"...This increase provides an additional $10,000,000
to support launch of Phase Three of the National
Geologic Map Database that will bring together
detailed national and continental-resolution 2D and
3D information produced throughout the Survey
and by federal and state partners...” (p. 48)

DEPARTMENT OF THE INTERIOR, ENVIRONMENT, 
AND RELATED AGENCIES APPROPRIATIONS BILL, 2020

Presenter
Presentation Notes
Here is the language for the $10M increase to NCGMP.  USGS-AASG discussions regarding how to proceed have focused more broadly than NGMDB’s original plan for its Phase Three; these discussions now focus more on the end result, using content in the NGMDB and elsewhere to compile new regional geologic mapping and to develop a 3D geologic framework of the Nation.
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map: Tassier-Surine, 2019, IA Geol Survey OFM-19-2

(1) NGMDB Phase Three

(2) Nationwide Geologic Synthesis

Two new NCGMP-funded projects:

Presenter
Presentation Notes
As many of you know, according to the Geologic Mapping Act, roughly half of new funding is for STATEMAP projects.  To address the USGS's share of the funding, two new projects were created:- I run one new project, which is located in the Energy and Minerals Science Center, in Reston, VA.  This project focuses on the “core” activities (i.e., NGMDB’s original vision for Phase Three) that are needed to support the companion project.- The companion project, Nationwide Geologic Synthesis, is located in the Geosciences and Environmental Change Science Center, in Denver, CO.  It focuses on the immense challenges of developing new 2D and 3D compilations and models of the Nation.  In the DMT’20 workshop this week, you'll see several presentations about that project.
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map: Heinrich and McCulloh, 2019, LA Geol Survey OFM-2019-1

1. Extend the NGMDB's Trusted Digital Repository

2. GeMS support and development for map compilations

3. Convert high-priority geologic maps to GeMS format

4. NGMDB Catalog enhancement
5. Assistance in addressing stratigraphic nomenclature issues 

across map boundaries

6. Development and support of ancillary databases

7. Data delivery

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
I'll close this presentation by briefly describing the tasks in the new Phase Three project that I manage.  Please be aware that the goals and tasks of that project are closely coordinated with those of the "main" NGMDB project, which resides in the NCGMP Office.
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map: Wykel and Doar, 2019, SC Geol. Survey OFR 237

1.  Extend the NGMDB's Trusted Digital Repository

To efficiently accept, manage, and deliver the GeMS-formatted 
GIS map compilations and other science content received from 
State Geological Surveys and USGS

Develop technical guidance, workflows, documentation

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 1 -- As mandated in the Geologic Mapping Act, a fundamental purpose of the NGMDB is to maintain a "National Archive" -- in other words, a repository of geoscience content.  The objective of this task is to maintain the NGMDB's repository, and to extend the capability to manage and serve geologic map data in vector GIS format, specifically in the GeMS database schema.



* Certification according to ICSU (International Council for Science) Program for
Trusted Data Services for Global Science

Including the NGMDB Trusted Digital Repository, 
USGS has only four:

Presenter
Presentation Notes
The NGMDB is one of four USGS certified Trusted Digital Repositories.
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map: Green and others, 2019, FL Geol. Survey OFM 111

2.  GeMS support and development for map compilations

Develop and maintain GeMS validation tools

Maintain the GeMS Web and GitHub sites

Assist in coordinating GeMS implementation among the States

Provide technical assistance to States and USGS as needed

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 2 -- Facilitate development of expertise among staff in AASG and USGS, in the efficient implementation of GeMS for production of geologic maps, according to subtasks noted here.  This task, and several others noted below, are now supported by additional USGS staff and by State Geological Survey staff, through Cooperative Agreements and Interagency Personnel Act agreements.
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map: Walsh and others, 2020, USGS SIM 3440

3.  Convert high-priority geologic maps to GeMS format

To assist in developing a "critical mass" of GeMS-compliant maps

To support geologic map compilation projects

Document workflows, tools, lessons learned in order to support Task 2

Ensure that older "born digital" maps are not lost

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 3 -- Create GeMS files for high priority paper maps and older GIS map files, in order to:(a) Quickly support development of the critical mass of GeMS files needed for future geologic mapping;(b) Rescue many published, born-digital GIS maps that are at risk of being lost to future use; and(c) Improve the community's understanding of, and expertise with, the GeMS schema.
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map: Smith and Dunham, 2019, KS Geol. Survey OFR 2019-13

4.  NGMDB Catalog enhancement

To assist with improving the Catalog's content and 
searchability for Phase Three Plus projects

Supported in part by STATEMAP Supplemental

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 4 -- In order to facilitate more efficient access to content needed especially to create new 2D and 3D geologic maps (e.g., cross sections, structure contour maps, stratigraphic and hydrostratigraphic charts, lithology of specific geologic units, availability of 3D models, and so forth), we're devoting a substantial effort to several aggressive initiatives that enable scientists, and the public, to more precisely search for this content.
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map: Mattheus and others, 2020, DE Geol Survey Geol Map 25

5.  Assistance in addressing stratigraphic nomenclature issues 
across map boundaries

To assist in compilation of Geolex and to continue our 
development of standard stratigraphic nomenclatural guidelines 
for seamless map compilation

Supports objectives of the U.S. Geologic Names Committee 

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 5 -- The NGMDB project is assisting in stratigraphic nomenclature issues by:(a) Supporting improved understanding of the rules of stratigraphic nomenclature;(b) Staffing the U.S. Geologic Names Committee (GNC) with regional experts from the AASG and USGS, with the goals of:   (1) facilitating (but not forcing) reconciliation or an "agree to disagree" consensus among geologic mappers; and   (2) developing documentation through that process that can be used by the GNC Secretary to evaluate content of the U.S. Geologic Names Lexicon (Geolex).



ngmdb.usgs.gov

map: Thompson and others, 2020, USGS SIM 3447

6. Development and support of ancillary databases

First, identify "who has what" -- i.e., conduct nationwide inventories, for:
Geochronology
Borehole and well data
Geophysical logs and seismic lines
Engineering properties

Second, increase accessibility to these data, in some cases by building databases

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 6 -- To improve the geologic community's understanding of where critically important ancillary information (necessary for geologic mapping) is published, or managed in a database.  We will focus on coordinating the development of national inventories of geochronologic data, borehole and water well information, geophysical logs and seismic data, engineering properties data, and other ancillary information.Identifying "who has what", and the level of detail, quality, and accessibility of these data is an essential first step in support of NCGMP's strategic vision to create nationwide 2D and 3D geologic compilations.  To the extent feasible, resources also will be directed toward populating those databases with content, especially for geochronology.
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map: Lynds and others, 2020, WY Geol Survey OFR 19-3

7. Data delivery

Initially, delivery of content will be relatively straightforward, relying on the 
codebase and current and newly-released NGMDB interfaces

As the multi-map GeMS-compliant database is developed, the new system 
will build upon the prototype released ca. 2009 (the Pacific Northwest Data 
Portal)

NGMDB Phase Three Tasks:

Presenter
Presentation Notes
Task 7 -- In this first year of the project, delivery of content will be relatively straightforward, relying on the codebase and current and soon-to-be-released NGMDB interfaces.  In future years, as the multi-map GeMS-compliant database is developed, new requirements for data delivery will arise.  NGMDB’s data delivery mechanisms then will evolve, building upon prototyped released in the 2000’s (e.g., the Pacific Northwest Data Portal, referred to in a DMT’08 paper, https://pubs.usgs.gov/of/2009/1298/pdf/usgs_of2009-1298_soller4.pdf).This new system will manage multiple files, perhaps ranging from individual GIS map files to seamless statewide compilations.  Therefore, modifications to the GeMS schema will be required because GeMS is intended to support publication of individual geologic maps.  Extension of the GeMS schema to the "enterprise", multi- map level is being conducted by the Alaska DGGS, which is in part supported by the NGMDB via a Cooperative Agreement, and by the USGS Intermountain West and the Nationwide Geologic Synthesis projects, as well as other groups.  You'll hear more about these efforts in this meeting.
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