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Most mapping shows
land-surface features
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Weather forecasts come
from dynamic maps of

the atmosphere
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irst subsurface
layer is bathymetry

The f

Bathymetry of Lake Huron with Topography




Next, soil mapping by
agricultural agencies

R.
[Bedrock!‘,

Natural Resources Conservation Service .



Then, geological
mapping showing
sediments and rocks




Geological mapping is
needed for:

Energy
Minerals
Water
Hazards
Environment
Waste
Engineering
Research




Geological mapping saves
money
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lives saved 0000

resources discovered 0000
costs avoided : : ®
increased efficiency | ¢

-~ fundamental
- understanding




18 (1997)

Benefits

U.S. GEOLOGICAL SURVEY CIRCULAR 1111 beneﬁts
; . d ap Information: A

Societal Value of Geologic Maps :

mapping
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L 1996

Very favorable benefits
relative to costs have
been quantitatively
demonstrated

geologic maps describes the



Future geological mapping
needs to be

Regularly updated
Zoomable
Queryable
Complete
Seamless

3D
Onshore to offshore




Kristine Asch, Stephen J. Mathers, Holger Kessler

This chapter explains the historic impact and fu-
ture direction of geoinformatics on geological
sciences. The history and the purpose of geolog-
ical surveys is discussed and an introduction into
the basic techniques of traditional field mapping
is presented. The authors then discuss the recent
emergence of digital field capture tools and 3-D
geological modelling software and methodologies
which is beginning to replace the 2-dimensional
techniques. The main impact of these advances
is that geologists are now able to capture their
knowledge in digital 3-dimensional form freeing
them from the constraint of 2-dimensional me-
dia such as paper and later GIS. The impact on
the delivery of geoscience information through
3-dimensional viewers and over the web is go-
ing to revolutionise the way in whicl
are able to communicate their scien(
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Geological
mapping in the
2010s

(Asch et al., 2012)

- Asch et al. (2012) highlight the shedding of
constraints through digital capture of field data,
application of geoinformatics, and 3D methods,
thus allowing greater contributions to science and
planning, largely through modeling made possible
by improved 3D mapping that is well-coordinated
with spatial data infrastructure, and well-supported
by global initiatives designed to avert duplication of

effort on standards, arrangements, policies, and
dissemination tools
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3D geological mapping




Preliminary Bedrock Geologic Map of Minnesota

Minnesota Geological Survey
Open-File Report OFR10_02

2010

M. Jirsa, T. Boerboom, V. Chandler, J. Mossler, and A. Runkel



Drillhole data

e acquire

o digitize

e georeference
e categorize

enerqistics’
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Geophysu:s
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e Radar

e Borehole surveys
e Marine geophysics

e Gravity, magnetics




Drilling

o Stratigraphic benchmarks
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Resolution

e Globhal

e Continental

o State/National

e County/Quadrangle
e Urban

Geologic

| Age ‘
Representation




Resolution
Global Continental State/National County/Quadrangle

Sediments None One layer  Gross Formations
lithologic
breaks
Layeredrocks  Half A dozenor Formations Formations +
dozen more
layers
Basement Basement Basement Basement Basement
**Preliminary
outline for
discussion
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Geological mapping of
the world is coordinated
by the Commission for
the Geological Map of
COMMISSION FOR THE GEOLOGICAl the World (CGMW)
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Mapmakers (from leit to right) Jack Reed, Linda Masonic, and Will ;
Stettner at Pikes Peak Litho in Colorado Springs for the final press check of

the 2005 Genlogic Map ot Narth America
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Geologic Mapping

Geologic Mapping in the Future Needs
U.S. Geological Survey

The current approach to
geological mapping in
the USA was outlined in
the 1980s by USGS,
AASG, and advisory
committees, starting
with a meeting in lllinois
in 1982



NGMA

106 STAT. 166 PUBLIC LAW 102-285—MAY 18, 1992
ll’(t)le:ih& Law 102-285
ngress
An Act
%&%%];_ To enhance geologic mapping of the United States, and for other purposes.
Be it enacted by the Senate and House
National the United States of America in Congress as
vyt SECTION 1. SHORT TITLE.
Conservation. This Act may be cited as the “Nations
Ruvivosmental: £ 1002,
BN Sia SEC. 2. FINDINGS AND PURPOSE.
43 USC 31a. (a) FINDINGS,—The Congress finds and de

(1) during the past 2 decades, th
m?zpjl haslbeen. drastically :heurtaﬂ ed;
geologic maps are rimary
all applied and basic eart.h-ac?enee in
(A) exploration for and develop
and water resources;
(B) screening and characteri Fic:
nuclear waste disposal; 1
(C) land use evaluation and pla * " = =¥ S8 8
protection; ‘
(D) earthquake hazards reductiogs— _
(E) predicting volcanic hazards;
(F) design and construction of
ments such as utility lifelines,
and surface-water impoundments;
(G) reducing losses from lands
failures;
(H) mitigating effects of coastal
(I) siting of critical facilities; and
(J) basic earth-science research;
(3) Federal ncies, State and local governments, private
industry, and the general public depend on the information
provided by geologic maps to determine the extent of potential
environmental damage before embarking on projects that could
lead to preventable, costly environmen lems or litigation;
(4) the combined capabilities of State, Federal, and academic
groups to provide geologic mapping are not sufficient to meet
the present and future needs of the United States for national
security, environmental protection, and energy self-sufficiency
TR gt et 50 prent o e i
tes are willing to contri nt o i
geeeasary to complete the mapping of tﬁ:r::ology within the
tate;
(6) the lack of proper geologic maps has led to the poor
('} of]sm_:h shucths as dams md wasta-dilzponghfaulihea.
geologic maps have proven indispensable in the search
for needed fossil-fuel and nn';xeral resources; and
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As a result, the National
Geologic Mapping Act
(NGMA) became Law in
1992



NGMA

National Geologic Mapping Act of 1992

e “The purpose of this Act is to expedite the
production of a geologic-map data base for

the Nation, to be located within the United
States Geological Survey”



NCGMP

NATIONAL >
GEOLOGIC MAPPING
PROGRAM

GOALS, OBJECTIVES, AND LONG-RANGE PLANS

U.S. GEJLOGICAL SURVEY CIRCULAR 1020

The National Geologic
Mapping Act (NGMA)
mandated the National
Cooperative Geologic
Mapping Program
(NCGMP), consisting of
geological mapping by
federal, state, and
university partners,
made consistent and
available as the National
Geologic Map Database
(NGMDB)



millions of dollars

Funding

National Cooperative Geologic Mapping Program — Funding 1993 - 2012
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éUSGS AASG USGSHOME CONTACTUSGS SEARCH USGS

science for a changing world ~ Association of Amercan

STANDARDS AND
DATABASES

* The National Geologic Map
Database

Information standar

e Metadata standard
o Cartographic standard
e Digital map stat}tdard
e Database standard

TopoView
Accass the Hist

NGMDB Als paFt 6PNCGMP, the

e Publication database NGMDB Project has

° Pale_ontology database coordinated development
o Lexicon database .. . . ofstandards and

e Mapping database ... - databases under the
o Corockfmaton. P leadership of Dave Soller



National Geologic Map Database

Digital Mapping Techniques Workshop

DMTZO%

May 22-25 2016, Florida State Universi

A workshop series that focuses on collegial interaction, to develop efficient and standardized methods for digital geologic mapping, publication, and GIS analysis

About the Workshop

The Digital Mapping Techniques workshop series ("DMT") brings together scientists, cartographers, and GIS specialists,
from State and Federal agencies, as well as Universities, the p' ivate sector, and international colleagues. This annual

series of workshops beganin 1997_ It is a highly regarded venua cP"H’@. I Lfomm fop the
United Stad

digital mapping techniques, standards, and guidelines both in the and interr tmndllv

The workshop's objective is to foster informal discussion and «dem Pm& I OQ d gﬂﬂlﬂgzlc
develop more efficient methods for the many aspects of creating managigg and gerving Mtaﬁ geosgience n
information. There is not, of course, a single "solution” or approam S I‘d ih.e ns IS
each program or group within an agency. Instead, each agency m t its own cm ﬂ:MT)n nel fundige a

many other constraints. The value of the DMT workshops and 4 Hé é:[ n bl'kéhOp,
these agency-specific approaches to digital mapping, and especmWﬁinﬁﬁ wi ﬁwé ig!zd gencies

For information regarding the DMT workshops, or if you wish 0 att ouf ca Dave Soller

(drsoller@usgs.gov). MlnneaPOIls thls yeal'




Spatial data infrastructure
e e

National Spatial Data Infrastructure National Geospatial Data Asset
Strategic Plan

2014-2016

A-16 NGDA Portfolio Spavid ol
« (Climate & Weather Data Activities

Management Plan

* Cultural Resources .
* Elevation
+ Geodetic Control

NGDA NGDA NGDA B hsensics bty o,
Theme Theme Theme 2hhciony ool
* Land Use -~ Land Cover

* Real Property
« Soils

* Transportation

« Utilities C
NGDA NGDA NGDA « Water - Inland
Datasets Datasets Datasets « Water - Oceans & Coasts

Federal Geographic Data Committee ; GeOIogy Is one Of the
e e -fsd° National Geospatial
Data Assets




Geology for a Changing World

A Science Strategy for the Geologic Division
of the U.S. Geological Survey, 2000-2010

U.S. Goological Survey Circular 1172

1998: The 2000-2010
plan for USGS
geology cited the
need for basin-scale,
nationally consistent

& maps showing the

3D distribution of
hydrogeologic
properties



< USGS

solonce for & changing yworkl

= Circular 1369 7~

1S Dopartmont of By Iiturint
V5. Gaological M:’ ,

2011: The 2010-2020
plan for USGS geology

| called for development
| of the interpretations,
- | protocols, and standards

needed to provide
seamless geological
maps, while foreseeing
that 3D geologic maps of
continental and offshore

areas will become the
- | standard



U.S. Geological Survey Core Science Systems Strategy—
Zons through Ml Scictin Filnlit Bl Lt 2013: The most recent
| USGS planning called for
collaboration leading to 1)
seamless nationwide
geological maps, 2) 3D
maps that will for
example improve
understanding of
- sedimentary basin
& A0 - . processes, and 3) 4D
PR . \'"‘ ' modeling that will

E.- ~ .8 ;“ oA ,..g ' elucidate the operation of
... processes through time

U.S. Department of the Interior
U.S. Geological Survey



AAS

Association of American State Geologists

RESOLUTION ON AASG COMMITMENT TO THE ROLE OF GEOLOGIC MAPPING
IN SOCIETY

WHEREAS geologic mapping is a core activity for geological surveys that underpins geoscience as a whole and
that provides the framework and understanding that supports subsurface prediction;

WHEREAS managers of energy, minerals, water, hazards, climate change, environment, waste, and engineering

increasingly rely on and therefore need to invest in well-devised applications of geologic mapping;

WHEREAS investments in geological mapping return benefits including lives saved, resources discovered, costs

avoided, increased efficiency, and fundamental understanding of earth composition, structure, and history;

WHEREAS geological surveys can accelerate progress in response to societal needs through proven collaboration

methods, concurrent with efforts in program administration, infrastructure, formats, and accessibility;

WHEREAS benefits will be enhanced by this nationwide acceleration, including updating, coordination, and

seamless compilation of multi-resolution plan view and 3D onshore and offshore geological mapping; and

WHEREAS with adequate funding, the following key objectives could be achieved by 2030: an ongoing vibrant

pace of detailed mapping, regular updating, nationwide multi-resolution seamless coverage, and 3D mapping at

least of depth fo bedrock and basement as well as subdivision of sediments and/or little-deformed rock strata

where data allow;

NOW, THEREFORE BE IT RESOLVED, that members of AASG believe that state geological surveys should

increase their commitment to work with USGS and other partners through the National Cooperative Geologic

Mapping Program to ensure timely provision of optimal geological mapping that will progressively be more:

¢ focused on immediate user needs while accommodating unanticipated applications, and being designed
with reference to ongoing statewide assessment of the status of databases and mapping;

e focused on the most detailed mapping where needed, while committed to statewide completion at an
appropriate scale;

¢ reconciled with integrated, appropriate topographic and bathymetric data, integrated from onshore to
offshore, and coordinated with soil mapping;

e based asneeded on compilation ideally of all public domain drillhole and other relevant data, along with
strategic drilling and newly acquired geochronology, geochemistry, and geophysics;

¢ Dbased on sound stratigraphic naming, and categorized using broadly accepted query language;

e committed to regular updating of maps as science and l ' S G

technology progress, and assembled as statewide seamless
st GEOLOGY:
MEETING ¢
wmaking an impact

¢ 3D, in which the extent, thickness, and properties of all little-
deformed sediment and rock units, and selected complex
structural features such as faults and folds, are distinguished;

e coordinated with increasingly 3D versions of state, continental, and global-scale maps, while being fully
accessible through robust and open-source software for conveying subsurface mapping; and

¢ linked to a complete compilation of scanned and searchable publications, as well as consistent and
comprehensive geological, geophysical, and geochemical databases,

compilations;
201 4

thus better fulfilling the essential role that geological surveys play in response to the needs of society.

Lexington, Kentucky, June 11, 2014

2014: The
Association of
American State
Geologists (AASG)
unanimously
passed a
resolution on
geologic mapping
that is fully
compatible with
USGS planning in
Lexington,
Kentucky on
June 11, 2014



NATIONAL COOPERATIVE SOIL SURVEY
STRATEGIC PLAN

Puauc DeaF, JUunE 2016

A new planis
concurrently in
development for the

National Cooperative
Soil Survey



2016 NCGMP %
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P»* From August 9th to 11th, |
w=2016, the NCGMP
& Decadal Strategic
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Timeline for completion

e March 1st: 1st draft

e March 21st: Teleconference

e March 24th; 2" draft

e April 4th; ppt, Chicago

e April 7th; deadline for reviews of 2"4 draft
e April 28th: 3rd draft

e Apr 30th: internal USGS review

e May 22: ppt, Minneapolis

e June 12th; ppt, Branson, Missouri
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