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NebrNebraska’s new graska’s new ground map shoound map shows whws why old dirty old dirt
mattmattererss
A statewide geology map could guide water, habitat and building decisions, but its
broad scale makes it only a starting point.

A cutaway prairie landscape shows layers of sediment and rock beneath fields, a river and irrigation equipment.

NNebraska has its first statewide map of the ge-
ology at the surface, a new scientific tool

meant to help people make decisions about water,
construction, wildlife habitat and natural hazards.
According to Phys.org, the map was created by
Paul Hanson and Matthew Joeckel of the University
of Nebraska–Lincoln’s Conservation and Survey Di-
vision, working with the U.S. Geological Survey, and
was published with an academic paper in the Jour-
nal of Maps.

The map focuses on surficial geology, meaning the
rock, sand, silt, clay and other deposits found at or
near the ground surface. That may sound like back-
ground information, but it can matter in daily life.
Surface deposits help determine where groundwa-
ter may be found, what kinds of soil support plants
and buildings, where sand and gravel might be
available for construction, and where land may be
more vulnerable to erosion or other geologic haz-
ards.

The project’s importance is also its complication: it
tries to turn decades of uneven information into
one consistent statewide picture. Hanson and
Joeckel had to reconcile older maps and data that
were made by different people, for different pur-
poses, at different times and at different scales. In

mapping, scale means the relationship between
distance on the map and distance in the real world.
The Nebraska map is at 1:500,000 scale, which
means one unit on the map equals 500,000 of the
same units on the ground. That makes it useful for
seeing statewide patterns, but not precise enough
to answer every local question.

That is the trade-off at the center of the story. A
broad map can give agencies, researchers and
businesses a shared starting point, especially in
places where older information was scattered or
inconsistent. But the same broad view can also
hide local detail. A farmer deciding where to irri-
gate, a town thinking about development, or a com-
pany looking for construction material may still
need more detailed studies before acting. The sci-
entists themselves describe the map as a beginning
for future work, not the final word on Nebraska’s
ground.

One of the map’s main findings is that windblown
sand, silt and other sediments cover more than
75% of Nebraska. Sediment is loose material, such
as sand or silt, that has been moved by wind, water
or ice and then deposited somewhere else. That
finding connects Nebraska’s present landscape to
long geologic processes, including material carried
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from the Rocky Mountains over millions of years
and reshaped by river systems such as the Platte
and Missouri.

The map also improves what the article calls
linework, the drawn boundaries that separate one
mapped geologic unit from another. In this case,
better linework helps show features such as water-
sheds, which are areas of land where water drains
toward the same river, lake or other outlet. If those
boundaries are wrong or too vague, decisions
based on them can be weaker. If they are better,
planners and scientists have a stronger base for
questions about groundwater, flooding, habitat and
land use.

Modern technology helped make the update possi-
ble. The team used GIS, or geographic information
system software, which lets researchers layer and
analyze location-based data on a computer. They
also used LiDAR, short for light detection and rang-
ing, a remote-sensing method that uses laser mea-
surements to build detailed images of land eleva-
tion. Satellite imagery added another way to com-
pare the ground from above. These tools do not re-
place field knowledge, but they can make old map
information more accurate and easier to compare.

The practical value is easy to see in water manage-
ment. Nebraska depends heavily on groundwater
and irrigation, and knowing what lies beneath the
surface can help identify where water is likely to be

stored or how it may move. The same information
can matter for private industry, such as locating
sand and gravel for excavation. It can also support
conservation by helping people understand habi-
tats that depend on certain soils or landforms.

Still, better information does not automatically set-
tle public choices. A map can show where re-
sources are likely to be, but it cannot decide how
much groundwater should be pumped, whether a
gravel pit should be approved, or how to balance
development with habitat protection. Those are
policy and community decisions. Science can nar-
row uncertainty, but it often makes trade-offs more
visible rather than making them disappear.

The article notes several possible next steps, in-
cluding finer-scale mapping of parts of the state, a
more detailed landform map, research using con-
tinuous sediment cores drilled from the ground,
and a revised map of Nebraska’s bedrock, which is
the solid rock beneath loose surface material. Fu-
ture improvements in GIS, elevation data and geo-
physical surveys may sharpen the picture further.

For now, the new map matters because it gives Ne-
braska a more coherent view of the ground people
build on, farm, conserve and draw water from. It is
both a scientific achievement and a reminder that
public decisions often depend on information that
is useful but incomplete.

Written from reporting by Phys.org.
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THI NK  I T  T H RTHI NK  I T  T H RO UGHOUGH

1.1. When is a brWhen is a broad statoad statewide map gewide map good enough food enough for decision-making, and when should oor decision-making, and when should officialsfficials
rrequirequire more more dee detailed local studies betailed local studies befforore acting?e acting?

2.2. Who should haWho should havve the most influence oe the most influence ovver hoer how gw geologic infeologic information is used: scientists, gormation is used: scientists, goovvernmenternment
agagencies, landoencies, landownerwners, businesses, or local communitiess, businesses, or local communities??

3.3. HoHow mighw might bet betttter infer information about underormation about undergrground round resouresources crces createate new conflicts inste new conflicts instead oead of simplyf simply
solving old prsolving old problemsoblems??
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ACROSS

22 Wearing away and movement of soil or
rock by natural forces

77 Artificial supply of water to fields to help
crops grow

88 Height of a place above sea level

99 Materials left behind by wind, moving
water, ice, or gravity

1010 Science of Earth’s materials, structures,
and shaping processes

DOWN

11 Natural home and living conditions of a
plant or animal

33 Loose sand, silt, or clay moved to a new
place

44 Outer visible layer of the ground

55 Solid rock beneath loose soil, sand, or
clay

66 Land area where rain drains to the same
river, lake, or outlet
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WherWhere this came fre this came fromom

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

PhPhyys.ors.orgg
“Scientists create new statewide surface geologic map of Nebraska”

Thursday, October 8, 2026

Friday, October 9, 2026

https://phys.org/news/2026-10-scientists-statewide-surface-geologic-nebraska.html

W HAW HAT  I S  I N  T H IS  PT  I S  I N  T H IS  PAACK ETCK ET

The article and its discussion questions, a word search, and a crossword.

C O PC OPY I NG AND RY I NG AND REUSEEUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

MorMore where where this came fre this came fromom

If this short lesson worked for your class, our full workbooks go further with the same
care:

• Complete units with student and teacher editions
• Worked solutions for every exercise
• Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.comSee the full lessons at 3andB.com

© 2026 3andB Inc.
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