Earth Science Education
Learning about Kentuckyos
Resource Materials for Teachers

General Geology of Kentucky

ALLUVIUM: silt, clay, sand, gravel
" TERTIARY/CRETACEOUS: sand, clay
" PENNSYLVANIAN (east): shale, sandstone, coal
[0 PENNSYLVANIAN (west): shale, sandstone, coal
" MISSISSIPPIAN: shale, limestone, sandstone
I DEVONIAN: shale, limestone
I SILURIAN: dolomite, shale
ORDOVICIAN: limestone, shale




Overview
The Keriucky Geological Survey (KGS) #ie Universityof Kentucky (UK)seeks to
expand its efforts to bring Earth Science education homelt® gtudents in Kentucky by
providing maps and associated teaching materials for classrooms.
An earlier Mapgo-Teachers program at KGS was enthusiastically received by teachers and
students, with maps being placed in more than 1,000 classrooms in over 400 Sckedisrs
sent many pictures of students using the maps, andlassrooms were featured in the
Kentucky Teacher newsletter.

} o |
j (.
5

Page 1




The success of the Mato-Teachers program was gratifying, but fewer than 25 percent of
Kentucky schools were reachédlr goalis to reach outo classrooms in all the 1,600612
schools in Kentucky.

Available Materials

In recent years, the Kentucky Geological Surveydraduced a variety of maps to help
students | earn about Kentuckyés | and and wat e
live, play, and may someday work and havemé. Even at an early agaidents like to explore
maps to learn about the placeesh they live. We feel that this early exposure to earth science
and issues of sustainability and the environment will lay the groundwogkifette-informed
citizenry and, hopefiy, future earth scientists.

TheGeneralized Geologi€ountyMaps for LandUse Planningoriginally intended for
homeowners, developers, and planners, have been particularly popular in the classrooms. These
maps devel oped f or eocantidgshelpthe Hudamts hettek understant! e
physical environment of their neighborhood and their county. The maps illustrate the rock types
that form the foundation of the county and how the rocks may affect home, road, and commercial
development, t& building of ponds, recreation, etc. Phdtdeenin the countydiagramsand
textillustrate local issues, such asldoles in karst regions, or landslides in Eastern Kentucky.

Below the Ground in Karst Country

In karst areas, water flows through the limestone beneath the ground.

Karst Geology

Karst areas are indicated by sinkholes. The term "karst"
refers to a landscape characterized by sinkholes, springs,
sinking streams (streams that disappear underground), and
underground drainage through solution-enlarged conduits or
caves. Karst landscapes form when slightly acidic water from
rain and snowmelt seeps through soil cover into fractured
and soluble bedrock (usually limestone, dolomite, or
gypsum). Sinkholes are depressions on the land surface into
which water drains underground. Usually circular and often
funnel-shaped, they range in size from a few feet to
hundreds of feet in diameter. Springs occur when water
emerges from underground to become surface water. Caves
are solution-enlarged fractures or conduits large enough for
a person to enter.



http://kgs.uky.edu/kgsweb/download/geology/mapstoteachers.htm

The maps help students learn abmap reading, topography, geology, mineral resources,
energy resources, geologic hazards, hydrology, watersheds, wetlanos] gater, water
gualty protection and generally how geology can affect what we do with the Rhthis in the
contextofte st udent 6s Findgaurgsthbobrr the anapiivhat id the elevation? If
you were a bird, how far would you have to fly to get to school from your house? At 20 miles per
hour, how long would it take? What kind of rock lies beneath your house?ddmthenap
table say about this roeRWVhat is the nearest stream to your hold@you live in an area of
karst?Are thereany sinkholes in your neighborhood? Are there wetlands in your county? Why
are wetlands important? EfOther classroom resourcesl use the maps to present related
concepts.

Kentucky gets about 45 inches of
rain every year. When there is a
heavy rain and water flows along
the ground, it erodes the soil and
the rocks below. The creeks on the
right have eroded channels down
the side of the hill. The dashed blue
line is the watershed divide along
the ridge of the hill. Water on the
left side of the hill flows north and
west; water on the right side of the
hill flows south and east.

Rainfall percolating into the ground j
may emerge from a spring. Springs

may feed small ponds like those

seen at right. The map symbol for a
spring looks like a little fish. Look in 7 _ -
the legend of your map and see if ,,»--"'
there is a symbol for springs. Can

you find a spring on the map?

Kentucky has almost 90,000 miles of streams.

The branches of a stream at the beginning are called first order streams. When two first order streams come together, they
form a second order stream. When two second order streams come together, they form a third order stream, and so forth.
Do you live near a stream? What is the order of the stream near your house?

Some of the smaller streams have no name. If you find an unnamed stream, you may be able to give it a name that will be
on new maps. Contact the Kentucky Geological Survey to get help with this.

Many people get water from underground wells. The blue circles on the map above represent water wells at a home. Are
there any wells on your map? Monitoring wells are used to make sure that groundwater is not polluted.

The county maps have been recognized by the Geologic Society of America and the
American Association of State Geologists with 2008 John C. Frye Memorial Award in
Environmental Geology, and by the Lexingt®ayette Environmental Commission 2008
Environmental Award.

Othermaps and resourcés edua@tors includeRiver Basins of Kentuc@lya state map
showing river basins, and individual maps for 7 major bakiestucky Terraid which



http://kgs.uky.edu/kgsweb/download/water/basins.htm
http://www.uky.edu/KGS/announce/map_terrain.htm

illustrates the landscape of Kentuck3gologic Hazard in Kentuck§ showing where hazards
such as earthquakes, floods, landslides, radon, unstable and expansive shales, sinéholes,
mined areasccur,Kentucky Landscapes Through Geologic Tarehowshowthe sedimentary
rocks that are the foundation of Kentucky were formveen Kentucky lay beneath equatorial
seas hundreds of millions of years agodGIS in Kentuck®yy explaining what GIS is and how it
can be used. Associated reference materials are also avtoladehers.

See more atvww.uky.edu/KGS/announce/landuse teacher.htm

For more informationplease contadfentucky Geological Surveyniversity of Kentucky,
atKGS-PUB@Isv.uky.edu

Fayette County Lantlse PlanningMa 54 0 x 36 0)


http://www.uky.edu/KGS/announce/map_hazard.htm
http://kgs.uky.edu/kgsweb/olops/pub/kgs/mc200_12.pdf
http://kgs.uky.edu/kgsweb/download/GISPOSTER.pdf
http://www.uky.edu/KGS/announce/landuse_teacher.htm

