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health, safety, wealth, and respect,
while we seek to cherish and
protect our human and natural




0 Research mappmg, monltorlng, modellng, and
ok management contribute'to these benefits.
3;(@“‘ Research is conceptual, mapping is spatial, and

7N ;
"” MK monltorlng is temporal Modellng, built from

# .. for geology, this includes resource management,
. hazards resilience, infrastructure design, and
! research



+ . capabilities, design a specification, carry
p out the mapping, assess status, revise the

specification, and repeat the mapping,
_daily for some satellite observations, or
: every few decades for geology, as science,
" * technology, and access improve




'l _ Geological surveys are unigue, essential
services. Directors work togetherthrough
N
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|COGS - International Conference of
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il 1 Geologlcal mapping is a spatlal accountmg
- of solid earth materials and their included
% I|qU|ds and gases, that hangs from
topography and bathymetry, and that
_depicts the material that underlies what is
'shown in soil mapping, although mapping
1 of soil and geology overlaps
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'\ _ Procedures are mature for static paper
% . geological maps and their digital counterparts.

, g;t\\@;q Concurrently, information is transitioning to




e Natlons are beglnnlng to conceive of a natlonal 3D
) ' geology or digital twin —such as EarthMAP and

3;(&" Canada3D - that will house geological observations |
& and inferences, thus providing a context for

- monitoring and management. Pilot efforts at
**= multiple levels of resolution on seamless and 3D
geological mapping are being led by NSF, as well as
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L Our work thus consists of publications,
7. standards, and databases. Each publication is

v

, ;u«&(j%ﬁ based on a static database, and we also have

S the publications catalog and stratigraphic
'3,,! names database. The term database will be
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_used here for evergreen, seamless,
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.- published, static, paper geological maps
4 with a thorough legend are a durable
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=" database governance specified by multi-agency agreements that
-y f;""’ are needed to ensure coordination of roles in federal systems, and
v .~ toensure cross-border compatibility needed to facilitate

# . successful applications and to sustain user confidence
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1) _ Multinational geological mapping is
. coordinated by the Commissionfor the
: g;&('ﬁ?%q Geological Map of the World (CGMW), the
<k Commission for Geoscience Information (CGl),
“ﬁ and OneGeology (1G). CGMW focuses on
publications, standards are developed by CGl,

and databases are the realm of 1G
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") _Inthe US, the National Geologic Mapping Act

.5 77 (NGMA) authorized the National Cooperative

“

,' @L\\@q Geologic Mapping Program (NCGMP), whose

N purpose is to build the National Geologic Map

' Database (NGMDB). Publications are NGMDB




+ matched maps at multiplesscales; a

p  coherent body of map information, not

maps; standardized regarding structure
‘and terminology; available to users via GIS
'and browsers; and updated on the fly
(Soller and Berg, 2000; 2001)




<y

."' of information for each scale; 3)a best

| | 1 the published map; 2) acoherent body

‘available map (Soller et al., 2000). The
‘name Earthsounder has been

proposed for the Phase Three

' database
=
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21 _ Paper maps will remain the best reference
. within a map area, as seamless will hever

W51

e‘*@(" ’ capture everything that is on paper maps.

i

" Reconciliation of adjacent maps may require
field work and analyses, if the basis of the
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Paper geological maps are consumed by a

\‘?
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el geologist’s eyes. Seamless is machine-
o ¥ : ; |
fja‘ «. readable, to facilitate inference of physical

N . .
5" properties for modeling, and so all content

is. queryable. For seamless 2D, every
usable, hon-superseded map is
1 consistently parsed and referenced




S Seamless shows gaps to mducate where mappmg iS
| “’z .. needed and to attract funding. Lower resolution
&(&’ mapping can infill the gaps to make a best-available 1.
& map for some users. For the system to be

G " manageable, input tiles for the federal database
‘ ~~1,f}5"" should be statewide only, as states use and edit

# .. their seamless daily, and over many years they will
. strive for increasing harmonization. Non-

o pamupatlng states should be left blank
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) Seamless does not have authors, as it is




| State Geolog|sts and their staff are reglonal authorltles who
by should be held responsible for maintenance and contribution of

State role can be completeness, the Federal role can be

consistency. Additional federal roles will be in housing and

/. managing the databases, leading on standards, and engaging in
» science that will cause the state contributions to gradually be

' more consistent

pns




0w In 3D geologlcal mapplng, a Iayer iS a 2D map
’ polygon whose thickness can be mapped. To map
3{.@" removable layers, we assemble data, and map

K extent, thickness, properties, heterogeneity, and

* uncertainty. 3D can be expressed as a regular grid
*= of synthetic drill holes. Below the layers is

. basement. In layers, we map strata, and in

i basement, we map structures, then discretized

! properties

‘}vl
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0 AIthough 3D is buult from mature 2D Jurlsdlctlon-
) wide, onshore/offshore,-and cross-border cross-
3;(@“‘ sections also are needed at the outset of a 3D

- 6‘ 5 ;
”” . program, to resolve stratigraphic issues, and to

. clarify surfaces. 3D first requires a long-term




km for global, 10 km for continental, 1 km for
** national, 100 m for detailed, and 10 m for soil
.mapping. Completeness and consistency are
" needed at each level of resolution within the
| foreseeable future
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' _Inthe US,
Sl geological mapping has been ~S25M.
& States have been contributing a similar

S
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)y Soil mapping, which now is seamless in the US,




S Status mappmg iS reqmred to develop consensus
: “’z 7 on goals, to monitor and’manage our progress, to

@“ stimulate funding, and to cause us all to strive. A
J,’ ! status map differs from a publication index, which
TR j ‘indicates the spatial footprint of published maps,
R ~.i§»5""" including obsolete, superseded maps. Status

#.. mapping requires local knowledge, judgement

. about needs, a composite index, and thus an
1 indication of progress toward goals




A nationally standardized, annually
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f updated status procedure, implemented in
e

=+ stages, will require consideration of 2D







Priority actions for partners such as USA and Canada

g \Z’\ include next steps on continental 3D, work toward

’ . V(@"« seamless national-resolution 2D, and coordinated effort
i 4 on protocols for seamless detailed mapping and status -
mapping. In summary, geological surveys may now better

fulfil their obligations to society by delivering, over the
_~ coming decade, a multi-resolution seamless 3D

" geological mapping database that will better support
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