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Rocks are generally placed into 1 of 3 major categories: igneous, metamorphic, or sedimentary. 
Igneous rocks have solidified from molten or partly molten mineral matter. Metamorphic rocks 
have been altered in the solid state from some pre-existing condition in response to significant 
changes in temperature, pressure, or chemical environment. Sedimentary rocks are composed of 
particles of sediment, which are derived by the weathering and/or the erosion of pre-existing 
rock. Most surficial rocks in Arkansas are sedimentary, but there are some igneous rocks (with 
adjacent contact metamorphic rocks) and very low grade regional metamorphic rocks in 
Arkansas also. 

A sedimentary rock consists of two components: the particles and the cement that holds them 
together. However, the unconsolidated sediments of eastern Arkansas are considered 
sedimentary rocks. Sedimentary rocks are classified as clastic (rocks made up of grains of sand, 
silt, and clay) or chemical (rocks made up of shell fragments, saline water deposits, and other 
materials that are deposited from solution). The most common clastic sedimentary rocks are 
shales, siltstones, and sandstones. The most common chemical sedimentary rocks are limestone 
and dolostone. 

To understand how sedimentary rocks form, we must account for the processes that create the 
original particles of sediment, the mechanisms of sediment transport, the processes of deposition 
or precipitation of a given sediment, and what has happened to the sediment over time. By 
studying rocks and depositional systems (the processes by which sediments are deposited), 
geologists recognize that most of the sedimentary rocks in the Paleozoic Highlands of Arkansas 
are marine. In the southern and eastern parts of the state, the sedimentary deposits are 
predominantly fluvial (fresh-water processes). 

The exposures of igneous rocks in Arkansas are less than 0.1 percent of the entire area of the 
state. Most are exposed over 15 square miles, principally in Pulaski, Saline, Hot Spring, Garland, 
and Pike Counties. A few small igneous dikes and sills are present outside the Ouachita region, 
mostly in the Arkansas Valley, and in at least one case, in the Boston Mountains. Except for 
some localized contact metamorphism adjacent to the larger igneous intrusions, only very low 
grade metamorphic rocks are present in the state. 

Arkansas is divided into a highland area in the northwest and a lowland region in the south and 
east. The rocks in the highland area are dominated by well-lithified sandstones, shales, 
limestones, and dolostones of Paleozoic age. A thin drape of younger unconsolidated clays, 
sands, and gravel, termed alluvium, is often found in valley floors and associated with the 
streams and rivers. The sedimentary deposits of the lowlands are mainly unconsolidated clay, 
sand, and gravel of Quaternary age, poorly consolidated deposits of clay, sand, silt, limestone, 
and lignite of Tertiary age, and consolidated (to a limited extent) deposits of Cretaceous marl, 
chalk, limestone, sand, and gravel (see Geologic Map of Arkansas). 

When most of the sediments that compose the rocks in the highland region of Arkansas were 
being deposited, north Arkansas was a shallow south-sloping sea floor (continental shelf), the 

http://geology.about.com/science/geology/library/bl/maps/blarkansasmap.htm


Arkansas River Valley was near the edge of the shelf, and the Ouachita area was a deep abyssal 
plain (see General Geologic History). An abyssal plain is the relatively smooth and deep (more 
than 3,000 feet below sea level) parts of the ocean floor where accumulating sediments have 
buried the pre-existing topography. In the late Paleozoic Era, a broad uplift domed the Ozark 
strata with little structural disruption. Simultaneously, a collision of two of the earth's mobile 
continental plates compressed the sediments of the abyssal plain into the Ouachita Mountains. 
This multimillion-year-long process folded and faulted the Ouachita strata into a structurally 
complex mountain chain. The Arkansas River Valley area is the transition zone between the 
structurally simple Ozarks and the structurally complex Ouachitas with subdued characteristics 
in each region. 

Today, the rocks of the Ozarks tilt slightly to the south and have a dendritic drainage pattern. 
Since shales and siltstones erode faster than sandstones and limestones, the basic topography is 
flat-topped mountains with stepped flanks. By contrast, the topographic expression of the 
Ouachitas is controlled not only by the erosional resistance of the rocks, but also by their internal 
structure. The strata are complexly folded and frequently faulted. The mountains are mostly east-
west-trending ridges supported by erosionally resistant rocks and separated by less resistant 
rocks. The Arkansas River Valley is characterized by much less intensely folded and faulted 
strata than the Ouachita region. Erosional processes left the synclines as mountains and the 
anticlines as valleys. 

The rocks and sediments of the Mississippi River Alluvial Plain and West Gulf Coastal Plain 
(both in the south and east portion of the state) are much younger than those of the Interior 
Highlands. The Cretaceous-age rocks of southwest Arkansas were deposited in and along the 
margin of a shallow sea. The Tertiary-age materials of southern Arkansas represent marginal 
marine conditions, both on- and off-shore deposits. The unconsolidated Quaternary sediments of 
eastern Arkansas were deposited by water released during the interglacial phases of the Ice Age. 
Crowley's Ridge is an isolated erosional remnant carved by rivers, possibly with structural 
control from ancient seismic activity. Significant deposits of wind-blown dust (loess) were also 
deposited across Arkansas during the Quaternary. 

Arkansas' rocks, minerals, fossils, fossil fuels, and its water resources resulted from prolonged 
episodes of deposition, mountain building, and erosion. The interaction of these and other 
processes was variable throughout Arkansas. Long-term changes in climate were also significant.  
Modified from AGC Bulletin 24: Mineral, Fossil-Fuel, and Water Resources of Arkansas, 1997

 

http://www.state.ar.us/agc/geohisto.htm


 



















































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Central Arkansas Land-use Simulation 
 
 
Purpose 
The purpose of this activity is to familiarize students with the understanding of the political, 
economical, social, and environmental factors involved in land-use decision making.  This 
simulation is loosely based on the U.S Forest Service’s Land-Use Simulation: Investigating Your 
Environment.  However this activity uses real land located in Central Arkansas (its donation is 
fiction) but will be based on real data taken from that land.  The activity will make an excellent 
capstone for a geology or environmental science course. 
 
Background 
It is the year 2012, and the city of Little Rock has grown past I-640 to the west.  A small piece of 
farmland on McHenry Creek near Colonel Glen Road has been donated to the city if an 
appropriate land-use can be found for the property.  The land is less than 10 miles from I-640.  
Appropriate use was not defined in the donation statement. 
 

 
 
The land is hemmed in the north and south by Ouachita east-west running ridges composed of 
sandstone and shale.  
 

 



 
The surface geology is of Womble Shale which produces deep, well drained, slowly permeable 
upland soils of Pennsylvanian age. 
 

 
 
The soil types are gravelly silt loam with a gentle undulating slope and deeper alluvial soils near 
the creek. 
 

 
 
 An aerial view shows much of the land has been cleared with the exceptions of the higher 
elevations. 



 
 

The lower angle view has been exaggerated to show the Ouachita ridges. 
 
Correlations to 2005 Arkansas Environmental Science Framework 

SP.3.ES.5 Evaluate the impact of different points of view on health, population, resource, and 
environmental issues: 

• governmental 
• economic 
• societal 

SP.3.ES.6 Research how political systems influence environmental decisions 
 

SP.3.ES.8 Compare and contrast man-made environments and natural environments 
 

SP.3.ES.9 Evaluate personal and societal benefits when examining health, population, resource, and 
environmental issues 
 

SP.3.ES.10 Predict the long-term societal impact of specific health, population, resource, and 
environmental issues 
 

SP.3.ES.11 Investigate the effect of public policy decisions on health, population, resource, and 
environmental issues 
 

SP.3.ES.12 Explain the impact of factors such as birth rate, death rate, and migration rate on population 
changes 
 

SP.3.ES.13 Distinguish between developed and developing countries 
 

NS.4.ES.1 Collect and analyze scientific data using appropriate mathematical calculations, figures and 
tables 

NS.4.ES.2 Use appropriate equipment and technology as tools for solving problems (e.g., microscopes, 
centrifuges, flexible arm cameras, computer software and hardware) 
 

NS.4.ES.3 Utilize technology to communicate research findings 
 

 
Correlations to Geology Framework 
Strand 2: The student will develop map interpretation skills for topographic and geologic  



  features. 
G.2.1 Determine latitude and longitude of specific map points.  
G.2.2 Determine scaled map distances.  
G.2.3 Determine elevations of specific points from a topographic map.  
G.2.4 Recognize basic topographic map symbols from a legend/key.  
G.2.6 Construct a profile from a topographic map.  
G.2.7 Identify landforms and direction of stream flow using a topographic map.  
G.2.8 Interpret basic rock types, time periods, and faults from geologic maps.  
G.2.9 Determine and measure compass readings from selected sites.  
G.2.10 Identify practical applications for map interpretation skills.  
G.2.11 Investigate methods of remote sensing for measuring and monitoring the earth's 

 crust.  
 
Suggested Times and Procedure 
Students are given the information in the appendix with the homework of individually assessing 
the land data given in the handouts.  They are to write down all possible land-uses for the land. 
 
The next day as a group, they are to list all possible land uses.  Then as a group, they are to place 
the land uses into a few categories (5 minutes). 
 
The class should divide themselves into categories (the teacher may make these divisions for the 
best interaction) and the students develop their plan to be presented to the city board the 
following day.  The next hour or class period one member from each land-use category is 
selected to serve on the city board.  This is not mentioned to the group until the last minute (this 
means that the Board will be made up of members who initially are influence by the group they 
belonged to as a member of a land use category).  They must leave the room and develop a rubric 
on which to judge the presentations (30 minutes).  The groups continue on their plans. 
 
Each land-use category is given 10 minutes to present their land-use plan to the city board. 
After the presentations, the city board leaves the room to decide on the most appropriate land use 
for the land.  If a board decision cannot be reached, the land remains farmland until an approved 
plan can be developed. 
 
Materials Needed 
Poster paper, Tape, Markers, Printed Materials, and a stop-watch will be needed. 
 
Internet Resources 
NASA World Wind http://worldwind.arc.nasa.gov/download.html
Google Earth http://earth.google.com/download-earth.html
NRSC, Soils http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
Geostor 5 http://www.geostor.arkansas.gov/Portal/index.jsp
 
Print Resources 
Appendix – Printed material on land use for donated land. 

http://worldwind.arc.nasa.gov/download.html
http://earth.google.com/download-earth.html
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
http://www.geostor.arkansas.gov/Portal/index.jsp


Appendix - Handouts 
Donated Land in Western Pulaski Country 

 
 

 
 

It is the year 2012 and the city of Little Rock has grown past I-640.  A small piece of farmland 
McHenry Creek near Colonel Glen Road has been donated to the city if an appropriate land-use 
can be found the property.  The land is less than 10 miles from I-640.  Appropriate use was not 
defined in the donation statement by the present land holders. 
 
You are to read the following materials and come up with several possible land usages (as an 
individual) for this land for tomorrow’s class or for the next hour.  The land sits on McHenry 
Creek just off of Colonel Glen Road.  The land was a very old pasture and house site until 
recently. 
 

  

  

 



Topographic Map of Site 
 

 
 
 

The donated land sits on one of the first wide valleys as you travel west on Colonel Glen Road.  
A few unoccupied old home places are located on the property. 
 
Most of the land sits on a 1-3 % slope with the exceptions of three small hills in the western part 
of the site and the larger hill in the southern part of the site.  The hills have over an 8 % slope.  A 
small portion of the land in the southwest part of the site has over a 12 % slope.  The pH of the 
soils ranges from  5.8 to 6.8 in various locations.  Presently the back of the property floods in 
heavy rains.  A small creek runs through the middle of the property from north to the south.  This 
creek acts as a spillway for Lake Alpine to the north of Colonel Glen Road. 
 
The land is bound by Colonel Glen Road on the north.  Please note the spelling of Glen Road on 
the map. 
 



Soils Map 
 
 

 
 
The Carnasaw series consists of deep, well drained, slowly permeable upland soils. These soils formed 
in residuum weathered from shale of Pennsylvanian age. 
CaC – Carnasaw soils (gravelly silt loam), 3-8 % slopes, pH of 6-7, fertile soil. 
 
CMC – Carnasaw-Mountainburg soils association, undulating slope 
 
CbC – Carnasaw-Urban land complex, 3-8 % slope, shallow soil. 
 
The Sallisaw series consists of deep, well drained, moderately permeable soil that formed in loamy and 
gravelly alluvium or valley-fill. 
ShC – Sallisaw-Urban land complex, 3-8 % slope 
 
The Rexor series consists of very deep, moderately well drained, moderately permeable soils that formed 
in loamy alluvium, pH 7, fertile soil. 
 
Re – Rexor soils (silt loam) frequently flooded. 
 
Soil Name Building Site Development Sanitary Fac. Construction Materials Rec. Dev. 

and 
Numbered 
Map Area 

Dwellings 
without 

basements 

Dwellings    
with 

basements 

Small 
commercial 
buildings 

Local Roads 
and Street 

Septic Tank 
Absorption 

Fields 

Roadfill Topsoil Paths and 
trails 

Carnasaw 
and 

Sallisaw:  

Severe 
(shrink-swell, 
low strength) 

Severe 
(shrink-swell, 
low strength) 

Severe 
(shrink-swell, 
low strength) 

Severe 
(shrink-swell, 
low strength) 

Severe 
(percs slowly) 

Poor 
(shrink-

swell, low 
strength) 

Fair 
(thin layer, 

small 
stones) 

Slight to 
Severe 

         

 



Aerial View of Site 
 

 
 

 
 

The elevation in the view above is exaggerated to show the Ouachita ridges. 



 



Possible Land Uses for Donated Land 
(Do this as an Individual Before the Activity Begins) 

 
 
List as many land uses as you can that fit the land, based on the data you were given.  Be 
creative! 



As a Group Develop, a Land Use Plan for the Donated Land 
Based on Data. 



As a City Board, Develop a Plan (Scoring Rubric) for 
Judging Each Land Use Proposal 



Do you agree with the City Board Findings on the Use of this 
Donated Land? 

(Done After the Board Rules) 
 
As an individual support your arguments (pro or con) with data and site references. 
 



Common Arkansas Plants, Animals, Rocks and Environmental Chemistry 
Students Should Know 
Pines, Red and White Oaks, Maples, Cedars, Hickories, Dogwoods, Sweetgum, American Sycamore, 
Poision Ivy, Virgina Creeper, Wild Roses, Sunflowers, Violets, Asters, Irises, Wild Carrot, Ferns 
Copperhead, Cotton-mouth, Rattlesnakes, Hognosed, Earth, Garter, Green, Ground, King, Black Racer, 
Rat, and Water Snakes 
Three-toes Box Turtle, Red-eared Slider, Soft-shelled, and Snapping Turtles 
Basses, Crappe, Sun-Fish, Perch, Catfish, Trout, Walleye, Gar,  
Eagles, Vultures, Hawks, Owls, English sparrows, blackbirds, starlings, crows, Wood Duck, Mallard,  
Raccoon, squirrels, Opossum, Eastern Cottontail, Swamp Rabbit, Skunks, Beaver, Coyote, Red and Gray 
Fox, Mountain Lion, Black Bear, white-tailed Deer 
Rocks – Sandstone, limestone, Dolomite stone, Shale 
 
pH 
This is a measure of the activity of hydrogen ions (H+) in a solution and, therefore, its acidity. 
 >8.5 strongly alkaline, 7.9-8.5 moderately alkaline, 7.3-7.9 slightly alkaline, 6.7-7.3 neutral, 6.2-6.7 
moderately acid, 3.0-5.6 strongly acid 
 
Dissolved Oxygen 
Aquatic animals need dissolved oxygen (DO) to live.  The amount of oxygen that can be dissolved in the 
water is reduced with increased temperature.   
 DO levels < 5-3 ppm are moderately stressful to stressful to aquatic organism 
 DO levels < 3 ppm are stressful to most aquatic organisms. 
 DO levels < 2 ppm will not support fish. 
 DO = 5-6 ppm is required for growth and activity of most aquatic organisms. 
   
Nitrate-Nitrogen 
Nitrogen is essential for plant growth, but the presence of excessive amounts in water supplies presents a 
major pollution problem.  Nitrate in drinking water must be less than 10 ppm.  Natural waters: 
3 mg/L = Oligotrophic, 0.3 - 0.5mg/L = Mesotrophic, 0.5 - 1.5mg/L = Eutrophic, >1.5 = Hypereutrophic 
 
Turbidity 
Cloudiness in water, is caused by suspended materials that scatter light passing through the water.  
Drinking water < 0.5 NTUs, Typical groundwater < 1.0 NTUs 
  
Iron     
Iron in water stains fixtures and may have an odor or taste. Values of 0-0.5 are acceptable.  
  
Phosphates 
They accelerate the growth of algae and aquatic plants.  Total P > 0.03 ppm will increase plant growth 
and eutrophication. 
  
Alkalinity 
Alkalinity is the amount of buffering material in the water.  Good range is 100 – 120 mg/L 
 
Water Temperature above 27o C  
  
Coliform Counts 
>1 colonies per 100 ml of water is unfit for drinking water 
>200 colonies per 100ml of water is dangerous for swimmers 



References  
 
Websites are included throughout this document for the following references: 
Arkansas Environmental Science Framework 
Arkansas Science Teachers Association 
Ecology Tutorial, an Environmental Systems Term Project 
The Tragedy of the Commons, Dr. Barry Commoner 
IPAT Equation, Sustainable Scale Project 
Principles of Ecology by Van Waffle for Suite 101 
2006 Index of Leading Environmental Indicators American Enterprise Institute for Public Policy 
Research 
Earthwatch Lesson Plans  
NAAEE Lesson Plans  
NAAEE High School Guidelines  
Elsflow Lesson Plans  
Online Environmental Course  
Science Spot EE Lessons  
Oklahoma Biota  
NatureDeficit Disorder, The National Environmental Education and Training Foundation 
The Globe Program  
Soil Testing Lesson Institute of Soil and Environmental Quality 
Louisiana Leaf Key  
Kansas Wildflower and Grasses  
Index of Native Arkansas Wild Flowers 
Tennessee Wildflower Key  
Missouri Wildflower Key  
Natural Diversity of Arkansas by Tom Foti 
Soil Test Interpretations, Northern New Mexico State 
Common Arkansas Wildlife, Arkansas Game and Fish Commission 
Fifty Common Tree Key, About.com 
Western U.P. Center for Science, Math and Environmental Education at Michigan Technological 
University 
EPA Website 
USGS Website 
Google Earth  
NASA World Wind  
GeoStor 5.0 for Arkansas  
Atlas of Population and Environment, AAAS 
Ecology Laws or Principles, Netwalk 
Environmental Literacy Council’s Labs 
Labs by Benjamin Nowak, AP Environmental Science/Geosystems Teacher, Centreville H.S., 
Fairfax County Virginia 
McHenry Creek and Colonel Glen Road exist, but the donated land is fiction based on data 
Investigating Your Environment, U S Forest Service  

http://www.aei.org/books/filter.,bookID.854/book_detail.asp
http://www.cahe.nmsu.edu/pubs/_a/a-122.html

