Geology of Arkansas
Arkansas Geology Commission

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
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The central viewpoint of this look at Arkansas is that history develops
in relation to land, When people arrived in the territery which was to be-
come Arkansas, they found mountains, prairies and Towiands. As they fitted
their uses of the land to the unigque characteristics of the natural environ-
ments in which they found themselves their own lifestyles changed, sometimes
dramatically.

GOALS OF THE NATURAL DIVISIONS UNIT

(1} To aet better acquafnted with Arkansas.
(2) To learh what an-envirvonment (natural system} s, what its rarts are, how
they are related o each other and in particular, how people relate to the

enyironment as a whole.

Tnere are two important terms we will be using: natural system and natural
division. A natural system is an environment. A natural division is a place
(a gecgraphical area) which is occupied by one distinctive natural system,

The first two topfcs will present these concepts in more detail.



WHAT IS A NATURAL SYSTEM?

"Satural system" is another name for an envirgnment.

This name is used

because it communicates the: important idea that an environment is made up of

a system of interrelated parts.

® natural system is composed of many things,

but the major components we will consider are geplogy, climate, plants, animals,

s0il and pecple.

These are the most important aspects of those components:

COMPONENT

Genlogy

Climate

Mants

fnimals

Snil

People

ASPECT

Rock Type
Toyography
Geolngical History

Temperature
Precipitation
Wind

Gerneral plant
communities

fomrmunities and
species related to
plant conmunities

W

Hutrients
Texiure

Denth

Fow it s formed

Lahd Use {the basic
way people relate to
the natural systen)

Culture (as it refates
to the natural system)

History {as it relates
to the natural system)

Land-use rroblems

[

EXAMPLE

Sandstone, Limostone
Flat, Rnlling
Ocean-hottom sediments

Copl, Hot
Het, Dry
Exposed {dry)

Uptand Hardwood Forest
Upland Pine Farest

Deer-Lowland Pine
Allioator-Swamp
Scarlet Tanager-Upland
Hardwood

Deep, fertile alluvial
snils

Agriculture where there
15 deep =s0il, Recreation
in the mountainsg

"1d South™ or "HH110I11y"
Civi] War battlefields
on gpen ntrairieg

Pesticides where there
is laroe-scale aoriculture



WATER

Even though water is not 1isted as a "component" of a matural system, it

is something which we will give a great deal of attenfion to. That is because
it is a part of all the components. For example, water in the ground or in
lakes or oceans is a part of geoleogy; water as rainfall or snow is a part of

climate. It is alsc found in the scil and in the tissues of plants and animals.

TEME
Time is alse not a "component” of a natural system, but fts importance
cannat be overlooked. 1t 15 a fact that, given encugh time, any natural system
will change into a new system. In nature, evervthing is constantly changing.
Time was included in the table as "geological aistory","haw soil is formed" and

people's "history".

RELATINNSHIPS BETWEEH THE COMPONENTS

Every rlace on the earth has a distinctive geology and climate. These are
the tw¢ ULasic components of any natural system, These twe components affect and
change each other. They also, in most places, create habitat for plants. Plants
affect geoleay and climate (how?), and they also provide habitat for people and
other animals,

People relate to the rest of the natural system through the way they use
Je land., Their use of the land in turn affects their culture, their history and
sometimes teads to envirormental probliems.

This diagram shows some of the ways thc cowponents of a natural system relate

ta each other {you might want to add others):
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WHAT IS A NATURAL DIVISION?

The easiest way to learn about natural systems is to compare and contrast
two or more. In this wnit the emphasis will be on general natural systems
which extend over large aengraphical areas or natural divisions.

A natyral division is a geographic region which is occupied by one major
natural System. The natural Systems of any two natural divisions are different.

Since Arkansas is diverse and has several natural diwvisions, we can limit
our study to this state.

In Arkansas tnere are two major regions, the highlands in the northuest
and the lowfands to the south and east:

There are obvious differences here in all the Dasic components, with the
highlands having mountainous topoaraphy, ancient rock geclogy, upland oak-
hickary or cak-pine forest, "hillbilly" culture, etc.

The lowlands on the other hand have rolling to flat topooraphy, moderately
recent to very recent sediment geology, bottomland cak-hickory or oak-pine
forest and "01d Scuth" culture,

These regions are obvious ard knowledge of them and their differences is
very valuahle. However, they vary enough in themselves to make further division
desirable.

This is considered a reasonable set of natural divisions:



THE NATURAL DIVISIONS OF ARKANSAS

In Arkansas, there are six major natural divisions: the Ozark
Mountains, the Arkansas River Valley, the Ouachita Mountains, the Coastal

Pizin, the Delta, and Crowley's Ridge:
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A BRIEF LOOK AT THE
NATURAL DIVISIONS

The Nzark Mountain division
sceupies the northwestern corner of
the state. The flat~topped mountains

there are the remnants of eroded pla-
teaus whose horizontal Tayers of ancient
sedimentary rock were forced upward millions
of yepars aoo. They are covered with an upland
farest of aak and hickory, Settlers eked out
g bare Tiving from farws in some of the wider
valleys and on the level hilltops. In the process they developed a unique
mountaineer lifestyle. Cash-crop agriculture was seldom practical in the rocky
soils of the Ozarks, and most of the residents of the mountains moved away when
their sybsistence economy became wnacceptable . The Nzarks are currently
experiencing a recreaticnal -retirement boom which 1s bringing people back, this
time to enjoy perhaps the greatest resource of the Dzarks region, 1ts beauty.
But the new residents bring with them new protlems, problems created by toc domands
they rlace cn the 1irited water supplics of these headwiters streams and the
pressure their sewage places on the life systems of thoso strears.

The Quachita Mountain
divisien, south of the Ozarks, is

characterized hy lonno, narrow ridoes
of folded rock, HMany of the valleys
between the ridges are large enougn and
fertile enough for large-scale agriculture,
and the mountains themselves with their
fast-aroving forest of cak and pine are
capable of supperting a thriving timber
industry. Therefore, the subsistence farm-
steads and the isolation that were so frportant
in developing the Ozarks culture wore never as
prevalent in the Ouachifas. The culture woich did
develop was a varied blend of uplanc and lowiand, poor
mountaivegr and rich pTanter, The uses to which man puts the (uachitas today
include agriculture, forestry and mining. Each of these uses sresents potential
problems and each must be carefully done in order to protect the nalural system
whicn makes them possible,




The Arkansas River valley division, lying between the two major mountain
systems along the river which was an important early patn of communications,
developed guickly as a focus for settlement in the territory. Dardanelle, Cadron
and Ft. Smith sprang up in it.
Cash-crop agriculture soon became
important in the valley and has
remgined so since. Because the
valley possesses scenic quality,
abundant water, fertfile land and
good transportation, it has become
and will remain cone of the major
centers of population growth and o
industrial development in Arkansas. The problems enccuntered there are those which
spring from an abundance of people and progress, problems 1ike air and water
pollution and the turning of every one of its scenic, free flowing rivers into a
water subnly reservoir.

The Coastal Plain divisfon, in
southern Arkansas, is an area of rolling,
nine-covered hills, which today produces most
of the state's forest products. Several early
settlements of Arkansas were in this region, Tn
the broad bottomlands along the Red River.
Men cleared the farest there far cotton
nlantations and 1ived in the grand southern

style, Tihe pine forest of the rolling

hill-land provided a valuable resource

to the northern timber industry. After

the timber was cut, much of this land

T . : W was occupfed by small farms, but today

most of the farms have been abandoned and most of the pepple have left or moved to
the towns which are sustained by the tiwber industry. T7Thoir farms were bought by
the timber companies early in the twentieth century when they began to realize
that the best use of this land was growing trees., Today the Coastal Plain is
again almost yninterrupted forest which is intensively managed far timber
production, In the future, the people of the Coastal Plain rust deal with such
controversial issues as clear cutting, herbicides and nther tools af modern
intensive forest management. They must alse deal with the prohlems associated
with mineral production from their land, particularly petroleum, bauxite, and that
new giant, lignite,




The Delta divisien, occupying the eastern third of the
state, is a land created by rivers., The ocean-bottom sands
and gravels of the {pastal Piain have here been swept away and
in their place sand, 511t and ¢lay carried by the rivers have
been deposited, A majestic bottomland havdwood forest nnce
covered the Tand, except for a hign terrace eccupied by the
tall grasses and flowers of the Grand Prairie, Settlers
found the Delta & harsh, inhospitable Tand with its
flogds, mosquites and malaria. But the deep soil made it
tremendously fertile, and so men set out to conquer it,
first with the Tgbor of slaves, and eventually with
huge machines. The gntebellum culture which develnped
nere was at the same time romantic and corvupt, a
refined cuiture dependent upon the enslavement of
both peonle and land, Though the men have been
freed the Tand remains conquered, Hardly & natural
stream o oa bit of the onge majestic forest remains.
The people of the Delta must detepmine whether the remafn-
iny ten percent of the bottomland forest is to be preserved,
wheiner at least a few streams are to remain unditched ang
cleazr, or whether all this is to be sacrificed to the evep-
expanding domand for Food and fiber,

The Crowley's Ridge division is the exception to
the character of sastern Arkansas. [t is a two to three
X hundred foot high ridge capped by dust {(Teess) depositeod
by ancient winds. It does not flood and is covered with
_?#gﬁ an unland forest of a type more similar to that of Tennessee
than to the forests of the rest of Arkansas. EBecause of its
elevation, the ridge was the site of waystations on the first
road from Memphis to Batesvilie anc Little Pock, Later, many
¢f the towns which derived their income from the Jowlands of the
Jelta were located on the vidge to avoid floods. They include
Jonesboru, Ferrest City and Helena, A& unique characteristic of
the dust which creates the ridge is its susceptibility to erosion.
Any of marn's activities there must “tread with Tight fcet" in
&1 order Lo avoid massive destruction of the delicate soil.

These are the major natural divisions of cur stato,
Each division represents a unified system whose
representative components are gecloay, climate, soil,
plants and animals, Mar, through his use of the land
alse plays an important part.

(4]



QUESTIONS ON "A BRIEF LODK AT THE NATURAL DIVISIONS™

Usinﬁ the information ?Tven in this section, gutline the natural system
e

of the Quachitas. Fill in only those blamks fTor which the information
is given.
COMPONENT ASPECT
Geology Rock Type-
Tapography -

Gealogic History—
Climate Temperature—
Precipitation—
Wind-
Flants Plant Communities-
Antmals Species—
S0il pH-
Nutrients--
Texture-—
Deptn--
How it is formed-—
Peopie Land Use-
Culture—
History—
Land-use Problems—

Be prepared to do this exercise for the other Divisions as well.
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BACKGROUND INFORMATION ON
ARKANSAS NATURAL SYSTEMS

ARKANSAS GEOGRAPHY

COMPONENT  ASPECT

Geolody Geologic History
Mock Type
Topograpiy

CLIMATE Temperature and
Precipitation
Precipitadion
Pracipitation
Temperature
Temperature
Temperature

FLANTS General Plant
Communities

50IL Cepth, Texture,
How it is formed
Texturse

PEOFLE Land lse
Land Use
Land Usg
History

TYRE OF INFORMATION

THOW ARKANSAS GOT TO GE"
SURFACE GEDLOGY
SOIL ASSOCIATIONS

CLIMATE

HEAN AMNUAL PRECIPITATION

MEAN PRECIPITATION APRIL TD SEPTEMGER
HEAN JULY TEMPERATURE

MCAN JANUARY TEMPERATURE

MEAM DURATICH OF GROWIHG SEASON

PLANT COMMUNITIES

S0IL ASSOCTATLONS
SOIL CLASSITICATION

TYFE OF FARMING REGIONS
ALL ROADS

FOREST CGVER

ARKANSAS CIRCA 1834
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ARKANSAS GEOGRAPHY
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How Arkansas Got To Be

This story of Arkansas doesn't have a beginning,
only a starting place. The story beaan on the first
day of creation, but at this starting place, the
continents hafd been formed and had started their
drifting, Arkansas was soon to be but was now
covered by the sea. The time was the Faleczoic,
in greek, the time of "ancient Tife."

ARKANSAS IN PALEQIOIC TIME

At the beainning of the Paleozoic, 520
million years, ago, Arkansas was completely
coverad by the sea, but there were islands nearby.
Ur dn what is nhow east-central HWissouri, there were
the 5t, Fragncis Mountains, masses of graniie which
had been furmed almost half a billion years before and
were destined to continue to exist as a recpunizable
mountain vange even to the present. Theoy would alsc become the structural
center of the Jzark YMountains.

TABLE OF GEOLOGICAL HISTORY
AFFROXIMATE AGE fin years!

ERA PERIOD EPOCH BEFORE PRESENT
Recent
QUATERNARY iHolocene} 10,000
Plcistocene 1,000,000
CENODZODIC T Fliocene 13,000,000
Miocena T 25,000,000
TERTIARY ' Oligocene 36,000,000
Eocene T 58,000,000
™" "Paleccene 63,000,000
CRETACEOUS 135.000,00
MESQZOIC JURASSIC e 186,000,000
TRIASSIC 230,000,000
PERMIAN 280,000,000
: TPENNSYLVANIAN - 7 7 T 310,000,000
Carboniterous MISSISSIPPIAN 345,000,000
PALEOZOIC DEVONIAN 495,000,000
SILURTAN 7T 425,000,000
T ORDOVICIAN e 500,000,000
" CAMBRIAN 600,000,000

13



“LLANORIA™

To the sovth of the Arkansas sea was another Tand mass, catled "Llanoria”
by some geclogists, a lofty mountain range which was fated o erode away
completely, The sediments of Llahoria would eventuyally form the rock of which
the Oyachita Mountains are compesed.

ROCKS QF THE DUACHITAS

Under the waters of southern Arkanses lay a deep basin, the Ouachita
embayment, where 30,000 feet of sadiments from Llanoria accurulated {see map
belaw}.

The Arkansas sea itself varied in character. Tco the south, the rivers
of Llanoria were bringing in sediments at such a great rate that the waters
were continually cloudy with sand or mud. Few T1iving things existed in them.
The sands of Llanoria accumulated to such great thickness in the Duachita Basin
that their tremendous weight compressed them intc the sandstones typical of the
Ouachitas today. Muds were compressed into shale, and the rocks were rcady to
be formed into mountains.

RrCES OF THE 0ZARKS

To the north, Jjust south of the 5%, Francis
Mountains, the sea was different in character. The
waters there were shallow and quiet and the water was
as warm as the water around today's Bahamas. Those
waters teemed with 1ife, mostly tiny plants and
anfmals, but also sponges, ecorals and clam-1ike
brachiopods. Whern those animals died, their
skeletons (even the shells of the one~celled
animals) dropped to the hottom, where they
accumulated to great thickness and were compressed
into Timestone and doleomite.

14



FOSSILS

Dccasfonally & complete shell would be preserved and the abundance of
those remains makes the Ozarks today one of the most produstive fossil-
producing areas in the country. The ruddy wabers of the Quachita Embayment,
on the other hand, did not provide good habitat for creatures which could
become fossils, and so fossils are relatively rare there.

MOUNTAIN BUTLDING

This guiet period of accumulation and consolidation of rocks Tasted for
a full 150 million years until the middle of thePaleozoicera, a period known as
the Mississipian, or maybe the s1ightly later Pennsylvanian. Then things got
more violent. To start it all off, some

genlogists think that Llanoria sank! It —— (20 M1
Just dropped out of sight and hasn't CUACRITA EMBAYMENT
bBeen seen singe. NOW FILLED WIm
SEOMENT T2 L
FORMATION OF THE NUACHITAS L k T T T g

Because of that sinking, the B
= ] A y LI

wiole Cuachita embayment was sgueezed LLANORIA
together untilt it was only half as

wide, The violence of this activity

can only be imaaired by going out fo the
(luachitas today and looking at road cuts
and stream cuts. The rocks are tilted,
twisted, torh and wreinkled. The rocks
themselyes offer silent testimony to

the fantastic forces invelved. Alrost
as fast az the mountains were squeezed
up, they were eraded down, And after
this first burst of viclent activity,
they settiad back, resioned to the s

effocts of the wind and weather, which vemoved 18,000 feet from their height.

FAULT LINE

FORMATION 0T THE OZARKS

ithiie the fuachita Mountains were undergoing perfods of active feormation
and others of erosion, activity started to the north. With the 5t. Francis
Mountains as the genter, a large area of rock was pushed straight up. There was
litfle folding there, but rather the zarth's forces simply Tifted the ocean bottom
rock from the sea to an elevation of three ar four thousand feet.

15



PLANTS AND ANIMALS

The mountains waye not the anly things changing,
though. Life, both in the sea and on the land, was
developing a myriad of forms, In Mississippian times
sharks had become abundant. Sharks have modified

scales for teeth, and though as anvone will admit these

function admirably as teeth, they fall off readilty,
Therefore, sharks have their teeth in rows and as the outer
teeth fall out they are replaced by the teeth of inner rows.
The yesult of this is that shark's teeth are one of the
common fossils of Arkansas vock and are the most common

vertebrate fossil.

THE ARKANSAS RIVER VALLEY

In the lowTands between the two
mountain ranges, land vegetation developed.
Hundred-foot high Scale Trees grew on the

edges of pools, shallow lakes and swamps.
Their remains formed Tmmense beds of peat which
were later transformed into coazl. Amphibians ruled the
the land and reptiles zgnd winged insects made their appearance,

ARKANSAS IN MESOZIOIC TIME
Two hundred and thirvty miilion

years ago, the Mesozoic era {the time of
"Middle Life") hegan.

THE DINGSAURS

In early Mesozoic, drying climate
destroyed many of the amphibians but at
the same time favored the rise of the

dinosaurs.
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BEBINING OF
CRETACED

CRETACEOUS PERIOD

A& hundred and thirty-five million

55 years age, the Cretaceous period of Tate

-3 Mesozoic began. At the time, the nortn-
I & ern two-thirds of Arkansas and adjacent

A arcas of states to the east, rorth, and

west had emerged from the sea.

Y g At the beginning of Cretaceous
. | o -—-;.‘ the_edge of the sea in the area of Arkansas
» ran in a more or less east-west direction
% across the state at about the latitude of
'Hot Springs,

Dinosaurs roamed the land during
the warm climate of those days and a new
= ipvention made 1ts appearance, one which
was to have profound effects on the charactor
aof life to come. The invention was the flower.

fost of the plants in the world
tooay are flowering plants. In Arkan-
sas, flowering plants dominate every
plant community except the pine lorests.
The oeauty of flowers brightens the
world, Lut they did not evolve only
for that. Flowers evolved to attract
pollinating insects, and are a prine
exarple of the gepenvence of plants
an animals.




SOUTHWESTERN ARKANSAS
(The Coastal Plain)

Minute animals were abundant in the
Gulf of Mexfco which covered southern
Arkansas during tnat time, Their microscopic
remains drifted down in a steady vain to create
beds of chaTk and to mix with clay to form Timey mar].
tnails and oyster snells drifted inte those depasits to
fortn the heavily laden fossilt collecting areas of
southwestern Arkansas.

Later in Cretacecus, southwestern Arkanzas and
nearby areas of Oklahoma and Texas rose from the sea
and their limey so0ils are exposed today
a5 the blacklands,

THE DCLTA

=
e <%

Meanwhile in eastern Arkansas another
major change was taking place.

= e

At the beainning of Cretaceous novth-
gastern Arkansas was much different from that
area today. It was rocky and Ni17y much 1ike
the mountazin areas to the west.

Then later in Cretaceonus the Palenzoic
rocks which had been leveled by the weather
and time began warping downward. As they
did, the Gulf of Mexico advanced northward
over them and created a hay which geolegists would Tater call the Mississippi
Emeayrment, Although the base rocks themselves eventually warped dowhward over
four thousand feet, they did so slowly encugh that sediments f11Ted the bay almost
as guickiy as it formed.

PLANTS AND AMIMALS

Toward tie end of the Cretaceous, the climate cooled again and the age of the
great reptiles ended. That change wmade warm-bloodeness more valuable and neralded
the age of mammals, Birds multipnlied., The new era was tne Cenozoic, beginming
65 million years ago, the time of recent Tifa.
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ARKANSAS IN CENOZOQIC TIME

Cenozoic time began about sixty million years ago. The first period of
the Cenozoic era i35 known as the Tertiary.

THE QZARKS

In the mountains, periods of erosion alternated with slight uplifts which
hetped form theiy presently existing shapes. During that time the fipal plateau
surfaces of the Dzarks were Tormed. Both the Ozarks and Quachitas eroded two or
three times during that pericd inte low lying relatively flat Tands knawn as
peneplains, then uplified again as relatively flat topped mountains all of about
the same height. The results of this process are far more apparent in the Qzarks
where three plateay surfaces are apparent: the Boston Mountains, the Springfield
Plateau, and the Salem Plateau.

THE COASTAL PLATH AND DELTA

During the Tertiary period the Coastal Plain, along with the Delta, was
characterized Ly advance and retreat of the Gulf. The sea was never very deep
and pecasionally was so shallow that land plants could thrive there. The remains
of these plants formed beds of peat which in turn was later transformed into
Tignite, a form of coal,

Finally about 50 miliion years ago, eastern and southern Arkansas rose
from the Gulf for gnod. In the Coastal Flain today the sands and gravels wiich
made up the bottom and beaches of the Gulf may still be seen.

GUATERNARY

Time had advanced ta the
Quaternary, beginning two rillion
years aga.  Across the land
vandered most of the animals we i
know today, but many others which we
would consider odd. Prinitive horses,
camels, saber-tonth tigers, mammoths,
and mastodans all traveled Arkansas
during that time. Tne Jak-Hickory
forest which reached its culmination
in this area was well developed, —i==T= =—=="
Much of Arkansas would bhe familiar .
to us, but very different in -
detail.

The meuntains had reached the shape they retain today but there were still
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important changes to come in the Towlands, especially those of eastern Arkansas,
The shareline of the Gulf of Mexice had more or 1ess assumed its present position,
but rivers and lakes were to have a sighificant effect on the lowlands of Arkansas,

THE DELTA
MIgS ., R.
FLOWING WHERE
BLACK + WHITE R,
FLOW TODAY

CROWLEY'S

Ouring the Quaternary the
lowlands of southern and south-
western Arkansas {the Coastal
Plain) retained their ocean
bottom character with rolling
topography and a surface of sand
and gravel. As the gcean receded
from the Mississippi Embavment
&5 in eastern Arkansas, however, the

f bug embayment was traversed by iarge
T : : :
rivers which completely reworked
the Tand by hauling away the top
1ay?rs of ocedan-iottom sand and
i, N LR veplacing them with the sand,
DID NQT 511t and clay which those rivers
B FLOW carried. The rivers meandered
over mast of the plain of eastern
Arkansas., At one time the Dhio
River flowed over oxtreme eastern
Arkansas, the Mississippi flowed

ARKANGAS R, to the west of it and the Arkansas
FNNG WHERE sti17 fuprther to the west.
&AVQJ BARTHOLOMEW These three great rivers
DOES DAY, didn't join until they were well
to the south of Avkansas. Their
power to shape the land varied
DELm FORMED with the advance and retreat of
(N 'ﬁ-lle AREMA the glaciers. When the glaciers

advanced {never nearer than the
middle of Missouri), the rivers
would dey to only a trickle, But
when the glaciers began melting, the rivers would swell to torrents which would
cover the land with sediments. Occasiaonal minor subsidence, or lowering, of the
Tand would create Targe swamps where dess beds of clay would be deposited,

CROWLEY 'S RTDGE
In northeastern Arkansas, a sTight divide was left where the Mississippi

and the Ohio did not meander, Dust piled Up on this divide to a depth af up to
50 feet and finished forming Crowley's Ridge.
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That probably happened this way: First, the rivers during a period of glacial
retreat coated the lowlands with arcund-up rock from the north. After the nud
dried, the wind began to blow it around at which point the divide acted Tike a
fence which the dust could pile up against. Some of the dust alse piled up
against the Qzark Mountains.

By late Quaternary, the Mississippi Delta and Lrowley's Ridge were formed
and Arkansas had reached its presenti shape.

RECENT CLIMATE

Since the Tast glaciers retreated,
about 12,000 years ago, the climate of
Arkansas has changed dramatically. Part
of the story of tuose changes is told by
areas around the state where the land surface
is covered with low mounds two or three feet
high and 40 to 50 feet in diameter. These
mounds are usually referred to as prairie
mounds or more expressively as prairvie
pimples, and the explanations for them are
numerous .

A cormon explanation is that they are
Indian mounds, but artifacts are usually not
associated with them, Another idea, casily
disproved, is that the mounds were formed by
nockets of gas pushing up the surface, and
some people lean toward anthill origins, or
even prairie dog colony origins {uiant
prairie dogs, 1 suppose).

£ more scientifically acceptahle theary
is ane which dapends on knowledge of the
climetic nistory of the region. It seems
tiat during the period of 3,500 to 7,000 years
ago, the climate of Arkansas was cold and arid,
and the driest sites were cccupied by descrt
shrubs. Tnese sites characteristically were
flat or gently rolling which allowed the wind
to circulate freely. That allowed the wind
to dry out the syrface. These sites also bad
a subsoil of clay or vock wiich Timited the
ghility of the plants to oostain groundwater,

Since thers was essentfally no ground
cover betweer the scattered shrubs, the wind
eroded away soil between them and at the same
time deposited seil under the shrubs, Teading
io the formation of the mounded surface.
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The climate has moderated gradually since that time, and prairie vegetation
replaged the desert plants. Grasses are adapted to a climate which is too dry
for trees and too moist for desert, so when our climate mpderated enough for
these conditions to exist, the areas which had been desert became grassland.
When settlers arrived, they associated the mounds with prairie, so they called
them "prairie" pimples but they might more appropriately be called "desert"
pimples itnstead.

Though the pimples were generally associated with prairie, they are aften
to be seen in forests as well. The climate of the state has continued to get
moister and as it has done so, trees have gradually overgrown the prairies. Man
has hurried the process by plowing the prairies and even leveling off the pimples.

The Targest prairie in the state at the time of settlement was the half-
million acre Grand Prairie which extended from Lonoke to Arkansas Post. Now,
because of the pressures of rice cultivation, virtually all evidence of its
prairie history have been obliterated. Elsewhere in the state, prairie and the
pimples have fared somewhat better. If you want to see prairie pimples loock
around Fayetteville and alorg the terrace land in the Arkansas River Valley,
expecially around Ft. Smith and Conway. Look along the tervaces from Jonesboro
to Brinkley, from Bald Knob to Searcy and from Monticelio to Crossett and look
from Arkadeiphia to Hope. They occur elsewhere too, but you might have to
look cleser to find them.
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SURFACE GEOLOGY

Areg 1

The supface rocks of the Salem Plateau ave the oldest of tne Ozark
Highlands, youngey ones having been renoved by ernsion, They are largely
Orupvician in age, and predominantly dolomote and 1imestone with some sand-
stone and shale.

Areq 2

hHere, limestone and chert of Lower Mississippian age, is tne surface
rock.  Weatnering more easily reduces the limestone, leaving large pieces of
chert which are especially prominent on Bi1lsides where the finer materials
heve been eroded away. Tre Tfimestone 15 quarvied in many localities. Outliers
of tioe coston Mountains are especially common in the western part of tae region.

Area 3
Trie Boston Mountains and the eastern nart of the Arkansas Valley are
syrfaced in samdstone and shale of Pennsylvanian age., The massive Atoka
formation, over 1,500 feet thick, is the most prominent, The Atoka sandstone
forms the rimrock at the top of the Boston Mountains.
Ares 4
The western part of tne Arkansas Yalley is surfaced in Upper Pennsylvanian
sandstone and shale, Coal is important in the shajes, much of it accessible
by strip-mining., There are numercus natural gas fields in this region.

Lrea 5

Mississippian sandstane and shale surface most of the Fourcre Mountains
and the Athens PTateau of the Quachitas,

firea b

The Central Quachitas are closely Tolded ridges and valleys of Ordovigian
and Silurian sandstone and snale,

Area 7
Arkansas novaculite 15 exposed along the outer edge of the Ceritral Cuachitas,
sometimes referred to as the Hovaculite Uplifi. Tre novaculite i1s very hard,

fine-grained rock of silica, used as an aurasive stone and 2s a %ilica source in
manufacturing.
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Area 3

Recent alluvium and terrace deposits cover mych of the lowlands in tae
soutieastern walf of the state. particularly, they provide tne suriace
raterials in the ifississippi AlTuvial Vailey and along the rivers of the Gulf
Coastal Plain, The recent alluviun has oeen deposited by flood waters nf
the streams and consists of a variety of vater-washed material such as silt.

frea 9

The edae of Crowley's Ridge and a large area af the Gulf Coastal Plain
are surfaced with formations of Epcene age. The (pastal Flain in interrupted
by the nore recent alluvial deposits of tie major rivers, tne saline, Guachita,
and Red. Generally, the surface materials are sand and clay. Tiere are

scattered deposits of lignite.
Area 10

Scattered Cretaceous formations opccupy the inner edge of the Gulf Coastal
Plain from the Oklahoma line to Clark County., Most of the beds are course

sand, clay, or dravel.

Area 11

Loess caps the higher portions of Crowley's Ridge. This is a fine, wind-
hiawn silt derived from the alluvial deposits arcund the ridge. The winds
picked up the dried alluvium which was deposited mainly during tha Pleistocens,
The Bluffs an the east side of the Mississippi Yalley, from Cairc, I[11innis,
southward are also capped with Topess.

Area 12

Alluvial terraces of Quaternary aage occur in the northern Delta and in the
Coastal Plain along the Red, Duachita and Saline rivers. They are higher than
the adjacent Recent fleedplains. They are former floodplains below which streams
have now cut. The terraces in the Delta and on the eastern edge of the Coastal
Plain are capped by thin layers of loess.

vhere are the uldest rocks in Arkansas {two places) and now
old are they? To answer this question, pick out the geg10g1ca] period
in the descriptions of the rock types and find its age in the Taple of
Geological History in "HOW ARKANSAS GOT TO BE".

Question?
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Temperature (OF) £1.7

CLIMATE

These figures for Little Rock may be considered "average" for Arkansas.
Maps on the next several pages ilTustrate the variation in climate arcund the
state.

AVERRGE “ONWTHLY TEMPCRETURE, PRECIPITATION & SRGWFRLL

Jan, Feh, Kar, Apr,

441.8 £2.9 E2.5
*Precipitation {Ir) 4.69 3.93 4.62 5.13
nowfail {in} 2.2 1.3 0.5 i

qraph below,

Little Reck 1935 - 1973

May Jupe  July fug. Sept, dot. K. L Ann.

P % S - gl.1 BT.E M. £1.8 £1.9 43,9 2.2
4,91 1.6E 1.43 3.35 1.32 2.50 4.11 4,18 48,23
0.4 0. 0.6 .G 0.0 0o 0.z 1.0 5.2

rhnciudes a1l Tiquid precipitatfon pius the liguid equivalent of all froren prectpitation {zlcet,

sngw, etc.].

Plot these monthly femperature and precipitation averages on the climatic

Notice that temperatures are 17sted on the left-hand side of the

chart and rainfall amounts on the right 30 both way be plotied on the same
chart.
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QUESTIONS ON MEAN ANNUAL PRECIPITATION

What is the "average" annual precipitation for Arkansas?

Which county has the greatest annual precipitation?

Which counties have the least annual precipitation?

In deneral, does narthern or southern Arkansas have greater annual

precipitation?

QUESTIONS ON APRIL TO SEPTEMBER PRECIPITATION

Why is tne amount of precipitation from April to September particularly

important?

what is the "average" April to September precipitation for Arkansas?

Which counties have the greatest precipitatfen during this period?

In general, does northern or southern Arkansas have greater precipitation

during tnis period?
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QUESTIONS ON TEMPERATURE AND GROWING SEASON

How many degrees is northern Arkansas cooler than southern Arkansas:
During July?
During January?

The Tength af the growing seasan is the amount of time between the
last frost in spring and the Tirst frost in fall. Mane two factors

which influence the length.
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PLANT COMMUNITIES
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PLANT COMMUNITIES

Area 1
Upland Hardwood Forest. The domivant species here are caks and hickories which
are adapted to the relatively thin, dry seils of the mountains. Typical
species include:
very dry sites - blackjack cak, post oak
dry sites - black oak, black hickory
moist sites - southern red cak. white vak, mockernut hickory
very moist sites - northern red oak, beech, sugar maple
Area 2
Upland Pine Forest. The characteristic species of this type is the shortleaf
pine., The soils af this forest are formed in chert, novaculite or sandstane.
because of that, they are more acid than equivalent sites occupied anly by
upiand hardwoods. The sites may be "very dry", "dry" or "moist". and upland
hardwoods appropriate to those conditions (listed above) will be present.
dithin the area mapped as lipland Pine Type, nine does nat usually occur on
"yery moist" sites.
Area 3

Bottumland Hardwood Forest. The dominant species of this type are oaks and
hickories which are adapted to intervals of flooding. Typical species include:

permanently or usually flooded - baldcypress, tupelo
very frequently flooded - overcup cak, nuttall oak, water hickory
frequently flooded - sweetgum, pecan, cherrybark oak
sometimes Tlooded - willow oak, water oak, sugarberry
Area 4
Terrace Hardwood Forest. This forest type occurs on sites which seldom flood
but may be poorly drained because they are flat and their scils are clayey.
Typical associations of species include those of the "sometimes flooded"

bottomland hardwood forest, along with thase communities of the upland hardwood
farest which cccur on "moist", "dry" ar "very dry" sites.
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Area 5

Lowland Pine Forest., The characteristic species of this forest type is the
Toblolly pine. It occurs on sites similar to the Terrace Hardwood Forest

and with terrace hardwood species appropriate to those sites. Lowland Pine
sites are usyally more rolling. sandier and better drained than Terrace
Hardwood sites. Shortleaf pine is tound along with, or instead of, loblolly
pine in scme areas mapped as Lowland Pine Forest, particularly on the quater-
nary terrace along tne eastern edge of the Coasztal Plain {see the geology map),
and dry, steep areas elsewhere.

Area f

Crowley's Ridge Upland Hardwood Forest. This type is simiTar to the Upland
Mardwood type except that "very moist" and "moist" sites are far more common
on Crowley's Ridge than in the Ozarks and Ouachitas. Also, some species such
a5 the tulip tree are found in Arkansas only in the Crowley's Ridge type and
others, such as the wnite walnut, are found most commonly in this forest.
Shortleaf pine is found on the northern half of the ridge.

Area 7
Prajrie. This is the one major plant community of Arkansas which is not
dominated oy trees, but rather by native grasses, Dominant species jnclude
hig bluestem, indiangrass and switchgrass on moister sites and 1ittle bluesten
an drier sites, Thers are four major kinds of prairie in Arkansas:

{a] The "Grand Prairie" type of the Delta and eastern Coastal
Mlain,

() The Black]and Prairie type of the Coastal Plain,

{c) The Cherckee Prairie tyve of tie western Arkansas River
Yalley, and

(d) The Osage Prairie type of the Qzarks.

These differ from each other in miner, but recognizable ways such as the presence
aof unique species and different relative abundance of commen species.

The Prairie comminity type merges with the "wery dry" and "dry" upland Torest

cormuntties to form savanna, where oaks and pines are scattered among the native
grasses.
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QUESTIONS ON PLANT COMMUNITIES

Name the division or divisions where there is no upland hardwood forest.

Which three divisions have the most bottomland hardwood forest?

[n wivich twe divisions is no prairie shown on the map?

List, in detail, the associations of species found in "Area 4",
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SOIL ASSOCIATIONS

frea 1

Drzark Highland Limestone Soils. These scoils have developed chiefly on the
limestones of the Springfield and Salem palteaus. Elevations range between
500 and 1,500 feet and most of the land is sloped. Terrain varies from the
relatively flat areas in parts of Wasiington and Benton counties to the very
rugged ail1ls of Carrol]l County. Subsoils are slowly to moderately permeable
clays. 3oils are mainly silty loam, relatively deep in the valleys and on
flatter areas but very thin on the steeper hillsides,

Areg 2

Dzark Highland Sandstone-Limestone Soils. This 1s a small area found mainly
in Izard, Fulton and Sharp counties. The hills and valleys are eroded from
sangstone and limestoene on the Saiem Plateaw. Clay and sandy oam subsoils
are overlain by Toamy soils.

frea 3

Boston Mountain Soils. The EBoston Mountains range generally from 1,500 to
2,300 feet eclevation. Much of the area is very rugged and several sections
have over 1,000 feet local relief. Relatively level land s confined to ridge
tops which are remnants of the old plateau surface and the valley floors.

The s0ils are sandy loams and clay loams, nedium textured, and generally well
drained.

Area 4

Arkansas VYalley 50ils. Sandstone and shale are the parent materials for soils
tound on the narrow ridges and in the wide valleys of the Arkansas Valley
section of the Ouachitas. The valleys stand at 300 to 500 feet and ridges rise
1.000 to 2,000 feet above them. So0il conditions vary considerably from valley
ftoor to hillside but most soils are slowly to moderately permeable and of
mediun texture: sandy, silty, and clay loams,

Area b
Cherokee Prairie Soils. These occupy scattered areas in the wesfern Arkansas
Valley, developing over sandstone and shale and under prairie. The sails are
deep and of medium texture.

drea B
Quachita Mountain Soils. The soils are of medium texture and are of moderate
perpeability formed from shale, sandstone, novaculite, and quartzite. 3oils

are mainly silty clay and silty leam, deep in the valleys and very stony on tne
ridge taps.
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Area 7

Blackiand Prairie Scils. In southwestern Arkansas, scattered prairies occupied
areas of chalk and calcareocus marls, Gray clay subsoils are overlain hy deep,
dark clay and si1t loam sofls.

Area §

Forested Coastal Plain Soils. Central south Arkansas consists of a sandy coastal
plain of rolling terrain broken by stream valleys. Most subsoils are sandy or
silty clay loams, relatively deep. Soils are largely sandy loams with some silt
and clay loams.

‘Area 9

Bottomland and Terrace Soiis, This soil association is found along all major
streams. The deep alluvial material varies from coarse to fine texture and

thus from rapid to slow permeability. The land is level to only gently undulating
and there i3 mych wet Jand.

Area 10

Loessial Plain Soils, In some areas of eastern frkansas, especially on tne

west side of Crowlay's Ridge, are broad alluvial plains capped with wind-
deposited silt., Most of the soils are deep, medium textured, and slowly permeable.
The subsaoils are mainly ¢lay and often compact.

Area 11

Eastern Prairie Soils. The prairies of eastern Arkansas are mainly fn Arkansas
and Prairie counties:; the largest is called the Grand Prairie. The terrain is
nearly level. The clay subsoils are generally compact.

Area 17

Loessial Hi1l Seoils. Crowley's Ridge and smaller ridges of eastern Arkansas

are capped with wind-blown silt varying in depth from a few to as much as

seventy feet. The area is in moderate slope and there has been much soil erosion.
The Jargely silt ipam soils are deep, of medium texture, and are mouerately
permeable.
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SOIL CLASSIFICATION

5011s are classified according to the size of the mineral particies which
comprise them. The smallest of these particles is clay, which has a diameter
of less than two thousandths of a millimeter {(,002 mm), Particies with
diameters between two thousandths and five hundreths of a millimeter (.002 rm-
05 mm) are called silt. The next largest particles are called sand with
diameters from .05 mm to 2.0 mm. Larger particles are called gravel. The
figure below illustrates the classification of seils with varying proportions
of these particles.

Tilly Cimy
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Example: A soil with 40% sand, 32% clay and 28% s71t 75 classified as clay loam.

Problem: {lassify {name) a sofl which is composed of 0% sand, 30% silt and 10%

4]



L

—' SHARE

LAFRENCE

;ﬂ'
usmmfj}:g?
=]

@)—) 7 - . RIS SIESIFFI
6 : R 4
i
R ﬁ et
cHes
E? CRITTINDIN
smsnw
e
- 75 pT1 .
A A"
‘_Ea;ﬂ“: ._I IPMILUPS
- SHINg
g nuwmlL
e ; | "
‘5;”” | _J e vl —f -
Mmooy P 5 L CInELanD i
| £ [ -""l- [ FH)
ﬂt K A8 nzrp;;n::l -"& 13 \L\ l :_:z.[“‘ WIEE
I ' . | '"-:‘!'
I'HI.E EIWER i -I-I ! NEY uu;cmm ] At (\ﬁ)) OREW b:;"‘-';
\li éL B by I -
AT i
’ Y EALHEUR C!r
dv T s d)
wriey b an 2 ) )f
'| emummrw “m'; g,_)»..“ fo;J LHIT EHICAT
ok 't
ol
Wy 4o AT 8

TYPE-OF - FARMING REGIONS

42



TYPE-OF-FARMING-REGIONS

Type-of-farming regions are the vesult of ngny complex natural and human
factors interacting., Basically, the naturail factors offer certzin possibilities
for the use of the Tand; they may alsc present obstacles to other uses. Terrain,
with respect to slope and relief as they affect dratnage, erosion, and the use
of machinery, is a major influence. The most vugged parts of the QOzarks and
Quachitas are il1-suited for cropping. Along the wajor streams in eastern
Arkansas there are extensive wet lands., The soils generally are low in natural
fertility but respond well to commercial fertilization and ather scientific
farming practices. The compact subscil in some areas favors irrigated rice and
the sandy coastal plain soils favor the growth of pines. (limate throughout
the state makes possible a wide variety of agricultural activities, vet the
uplands fn the north do not have a sufficiently long growing seascn for cotton
to be econemically feasible. Man himself, working with what Nature provides and
occasionally improving upon 1t, is influenced in his decisions on land use by
capital, market, tradition, availability of land, and government aids and controls.

Region 1

This area is primarily on the Springfield Plateau, extending into the Boston
Mountains. Poultry, especially broilers, dairy cattle, and beef cattle are
the major agricultural interests. Fruits, partfcularly grapes and apples,

and vegetables, dominated by tomatces and green beans, are important. Pasture
acreage exceeds cropland, which is greater than the woodland. Many farm
families supplement their farm income with work in the towns of this region,

Region ?

The Salem Plateau and eastern area of the Sprinafield Plateau comprise this
region. MWoodland, cropland, and pasture are nearly balanced in acreage.

Beef cattle and dairying predominate. Variations exist within such a large
area, especially in the importance of poultry and various crops. Cotton is
significant in the eastern part of the region, vegetables and strawberries in
the center, and poulfry in the west.

Region 3

Crowiey's Ridge is the location of this region and many of the farm units

inciude sfignificant acreage on the Alluvial Plain., General farming predominates,
with cotton and fruit declining and beef cattle and dairying increasing in
importance.

Region 4

Much of the Mississippi Alluvial Plafn 15 in this region, extending from
Missouri to Louisiana in eastern Arkansas. Cotton and cash grain, especially
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soybeans, corn, and rice in certain areas, dominate the agriculture.

Livestock are increasing in importance but are generally less significant
than in other parts of the state. This area has the highest tenancy rafe
within the state and the size of farm unit is smaller here than elsewhere,
empahsizing the commercial nature of the agriculture and the land values.

Region 5

Certain areas within the Mississippi AlTuvial Plain emphasize rice production
to such & degree that they comprise a distinct region. The rice area just
north of the Arkansas River is the older, with soybeans, cotton, and beef
cattie alsc important. The rice area to the west of Crowley's Ridge is newer
and has greater emphasis upon cotton. 5Subsoil and available irrigation water
are significant factors.

Regign B

The Boston Mountains constitute most of this region. Rough terrain and the
large acreage in national forest sericusly 1imTt the extent of agriculture.
General farming prevails, with emphasis upon ifvestock, especiaiiy beef
cattle, hoas, and chickens. Non-commercial farms are common. The hardwood
forest covers much of the area but produces Timited cash income.

Region 7

The western half of the Arkansas Yalley, excluding the bottomlands, has a
varied agriculture. Diversified agricuiture prevails, featuring beef and
dairy cattle, corn, pasture, and a wide variety of vegetable and fruit crops.
Cotton has decreased in importance in recent years, especially in the
western part of this region. Adjacent to the major towns, many farmers work
off the farms.

Region 8

The very narrow alluvial lands along the Arkansas River from Ft. Smith fo
Little Rock comprise this region. Part of the original flopdplain is now
under the waters of the Arkansas River Navigation Project. Most of the land
here is part of farms in Region 7. Cattle occupy the terrace lands while the
lowey lands are used mainiy for crops. Soybeans, corn, and oats are major
grains. There is considerable emphasis upon commercial vegetables in the
western portion of the region and rice is of increasing importance in the
maztern part where cotton also is found.

Region &

The central agricultural region fs situated largely in the hignlands but
extends into the lewlands. The metropolitan population is a major influence
not generaliy felt elsewhere in the state. Dairying and general farming
pradominate, with cotton, beef cattle, poultry, and a variety of vegetables
and small fruits in significant proportions.

44



Fegion 1{

The bulk of the Quachita Meuntain area is quite similar in economic development
toe the Boston Mountains, Region 6. Rough terrain and the large acreage of the
Quachita National Forest emphasize the extent of woodland and the Timited
cropland. Much land is in pasture and hay 7s the major crop, followed by

corn. General farming concentrates on 1ivestock production.

Regign 11

This region is on the Gulf Coastal Plain in the southwestern part of the
state. Cotton is the cutstanding crop and corn is widely grown but the

trend is away from row crops and to more pasture. Beef cattle usually rank
high, but dairying and broilers are significant in certain areas. VYegetables
and fruit are Tocally quite important. MNear ¢ities and around the timber and
01l industries, many farm people are employed off of the farm.

Region 12
This is angther of the narrow bottemland areas, along the Red and Little rivers.

Cotton is very important, with beef cattle the other major source of farm
income.

Regign 13

Central southern Arkansas is also on the Gulf Coastal Plain which is heavily
torested. Timber and mineral industries compete suyccessfully with agriculture
for labor. General farming is the most widespread with beef cattle and cotton
the major commercial products. Locally, vegeiables and forest products from
the farm are commercially important. There are many non-farm forest holdings
in this area.

Region X

This 1s & non-agricultural region, devoted to the Little Rock-North Little
Rock metropolitan area.

45






(UESTIONS ON ROAD PATTERNS

Can you tell the difference between flat, rolling and rugged areas? How?

Can you £ell where rivers run? How?

How can you tell the difference between densely populated and sparsley pop-

vlated areas?
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ARKANSAS CIRCA 1834

Present Boundarics Shown
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THE OZARK MOUNTAINS

The Ozarks have a special mountainous topography.

Although the mountains are quite rugged in places, the
tops tend to be flat and at the same height. This has
resulted from the geclegic history of these mountains.
The Ozarks were formed when the bedrock was uplifted
into high plateaus which were then eroded down into the
present rugged shape. (see "How Arkansas Bot To Be"].

In & stream or road cut wou can get a feeling
for the geology of the area. The rocks that make up
the Dzarks were deposited at the bottom of an ocean that
covered Arkansas 300 million years ago. When the 1imey-
snelled creatures of the ocean died, their shells were compressed into 1imestone,
This 1imestone makes thne Ozarks a vich fossil-bunting area. Also, limestone is
easily disselved by water, so caves such as Blanchard Caverns have been formed by
streams flowing through cracks in the limestone. Water flowing through cracks in
Timestone is not pupified or fiitered, sc polluted water that enters a cave may
very easily arpeay miles away as a polluted spring. A well drilled into the
underground stream will also be polluted. Small wonder that the water from most
wells and springs in the Dzarks is unsafe, including the "healing" water at
cturaka Springs.

The streams of the Ozarks are usvally small and guite beautiful. As they
have carved mountains out of plateaus, they have made hluffs, waterfalls, and even
a2 natural dam. The larger streams ]ike the Buffalo and White rivers are well
xnown by canpe and innertube pilots. Some of the larger streams are crossed by
man-made dams which form beautiful impoundments Tike Beaver, Bull Shoals and
Mortork bLakes. It should be remembered though, that under these lakes were rivers
that were themselves scenic and recreational resources.
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The trees af the upland hardwood, cak-hickory forest of the Ozarks are
suited to the thin soil and steep slopes of the mountains. In the spring the
forest floor is covered with wildflowers of all sorts while the fall colors of
the changing leaves give the forest a special sort of beauty.

The Ozarks abound in wildlife {though not as much as the bottomlands}.
There are minks along the streams, rattlesnakes under the rocks and butterfiies
resting and feeding on the sandbars along the streams. Some of the most
interesting plants and animals of the Ozarks are found in the bare rock outcraps

called cedar alades. Look c¢losely and you will see that these rocks are not bare
but covered with lichens and mosses. These Tichens produce acids which are

the first step in breaking down rocks into sofl. The collared lizard, known as

the "Mountain Boomer", is at home in the nlades and you may overlogk an interestinm
camofiaged grasshopper that is colored to match the pattern aof the lichens. ‘

The first residents of the Ozarks were pre~historic Indians &nown as bluff
dwellers. They are calied that because they often took shelter under overhancing

bluffs. Their belgngings and decorations can still be seen in many of the biuff
shelters.
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By the time the first white people arrived in the Ozark Mouyntains the
bluff dwellers had been replaced by the Osage Indjans. The Osage lived the
wandering 1ife that the bluff dwellers had befgre them and were very warlike.
The first white men in this area adopted the same lifestyle, but eventuaily
they settled down and became farmers,

The few places in the stream valleys and on the flat tops of the mountains
where the soil was deep enough for farming were far apart. The isolation that
resulted helped to develop the unigue Ozark Mountaineer or Hi11hilly 1lifestyle.
This lifestyle, characterized by fndependence, suspicion of strangers and a very
special mountain music, is one we are very conscious of in Arkansas today. Some-
times we've proud, sometimes we're ashamed, but always we're aware of our hill-
Billy herditage,

Between World War I and World War II, thefr subsistence lifestyle becama
tess and less acceptable to these people. Growing enough corn to eat (or some-
times maybe drink} was no longer enough. They wanted cash to buy kerosene and
canned food. Some tried to grow coiton on the hillsides and when their topsoil
eroded away they left the mountains. Other folks simply moved out.

Mow people are moving back into the hills to enjoy what may be their
gregtest natural resource, the scenery. But the water supply in the Ozarks is
limited and the natural system is delicate. In an attempt to escape tae probiems
of the city many peonle are relocating in the mountains only to find new problens,
The small, high-quality streams are Timited in the amount of sewage that they
can carry. Here sewage must be highly and expensively treated to aveid the
destruction of sirem quality. The people here must ask themsetves how much they
are willing to spend to pratect the environmental auality that brought them in
the first place,

Tha Dzarks now support several industries, each with its own special
envivonmental considerations. The poultry industry is perhaps the largest but
care myst be taken to keep chicken 1itter out of streams and underground channels,
With Geef prices risfng, more land is being cleared for cattle grazing., This is
often done with potentially dangerous chemicals. Also, overgrazing of pasture
will iead to erosion and the loss of sofl as well ss water quality.

The timber industry of the Ozarks 15 not large but much of it involves
pubiic land where intensive timber management practices may interfere with other
valid uses of the forest.

Peaple have probably been less destructive in dealing with
the natural system of the Ozarks than any other natural division
of Arkansas, Yet the natural system of the Qzarks, particularly
the cave-spring-stream water system, is probably more
delicate than any otaer in the state, and
is such a valuable resource that it
rust De given extrome protection.




QUESTIONS DN THE QZARKS

When were the rocks of the Czarks laid down {use the SURFACE GEOLOGY map
and the TABLE OF GEQLOGICAL HISTORY in "HOM ARKANSAS GOT TO BE]? List

time period and years before the present.

PERIOD YEARS BEFORE PRESENT

What was the area 1ike at that time {refer to "HOW ARKANSAS GOT TN BE")?

Approximately what is the average annual precipitation?

April-Septenber precipitation

July tenperature

January temperature

dhat plant communities are found in tie Ozarks (refer to the FLANT COM-

MUNITIES map)?

What elevations are found there (refer to SOIL ASSOCIATIONS map}?

What major soil associations are found there?

what are the primary agricultural products of the area (refar to TYPE OF

FARMING REGINNS map)?

dhere are the two most Tevel parts of the Dzarks and what cities are found

there (refer to tie ALL ROADS map and to the ARKANSAS GEGGRAPHY map)?
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THE OUACHITA MOUNTAINS

The best way to understand the Ouachitas is to
compare them to the {zarks. Contrary to what many
neople think, the Ouachitas differ from the Dzarks w
in significant ways.

Are impartant difference may be seen in a road
cut: the layers of vock are almost always tiited,
In the Ozarks, the rock layers are almost always
harizental., These differences resulf from the
different geclogical histories of the two systenms.
In the Nzarks, bhedrock was pushed up into rugged, fiat-
topped mountains. Hewewver, in the Quachitas, a bett of land about 120 miles wide
was "sgueezed teogether” until it was onlty half that wide. ‘%hen that happened,
the rock did what might be expected, it wrinkled up.

The mountains of the fuyachitas are big wrinkles in The earth's crust: long
east-west trending, sharp-pointed ridges that may be a couple of miles wide and
over a nundred miles Tong.

The most common rocks of the Quachitas are sandstone and shale rather than
the 1imestone and dolomite which are so common in the zarks.

Sandstone weathers into a sandy s0il, and sandy soil is favorable to the
growth of pine. It's not surprising then that pine forest s niore widespread In

the Ougehitas then the Ozarks.  The largest populations of wild turkey in
Arkansas 1ive in this forest,
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The valleys of the Ouvachitas tend to be much wider than the valieys of
the Ozarks: up to 20 or 30 miles wide . That has been important to people
from the beginning, because there is a fairly deep soil in those valleys.

The first people we know about in the Ouachitas were the Caddo Irdians,
They wandered the hills, hunting and fishing, but tney were also ahle to 1ive in
settled villades made possible by the agricultural crops which thrived in the
relativeiy deep soils of the wide Quachita valleys.

Early settlers continued clearing the valleys for farms. Many of them
grew into large plantations where the planters 11ved an elegant "01d South”
Tifestyle, Up on the ridges, though, folks lived a rugged pioneer life, like
that of the Gzark Mountaineer. 1In the Juachitas, then, there was a blend of
lifestyles, with rich planter and poor mountaineger Tiving close together,

An interesting point abeut the history of the Quachitas is that there Js
hardly any, except for the Hot Springs area. The area has beesn almost untauched
by histarians and unnaticed by the general public,

Hot Springs has the most
interesting history of any part of
the Juachitas. It was widely known
amounyg the Ind7ans, both as a source
of high-grade novaculite for arrow-
heads and for the healing value of the
springs,

1t was first described by an
exploring party led by Dunhar and
Hunter in 1804. They had been sent
out to describe the springs by Thomas
Jefferson after his purchase of
Louisiana. Later, they were visited
by virtually every explorer or ftravel-
er who wrote about Arkansas.

The value of the springs wias
officially recognized in 1832 when the
United States Congress formally with-
drew the land around the springs from
homestead or private purchase. This
was the first time in history that tne
U.5. Government had reserved land for
public¢c use,

The dominant public use of the
springs has been therapeutic bathing.
Bathhouses were buiit and in 1921,
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government land surrounding the springs was declared a National Park.

The develapment of the springs area is a fascinating part of its history.
Originally, the 45 to 70 springs flowed from the lower slopes of Hot Springs
Mountain into Hot Springs Creek, At that point the valley through which the
creek flowed was too narvow for large bathhouses to be bujlt, In 1883 a rock
vault was built ogver the stream and the valley was filled to a depth of 20 feet
or more, That made a wide encugh flat place to build the present bathhouses
and private buildings alang Central Avenue,

Today the ypper end of the vault, near the fountain, and the Tower end,
near the railroad station, are visible, In between, the stream, with riffles
ahd pools intact, is flowing through the vault under the street or under the
paorches of the bathhouses. It can be traced by the manholes and drains which
Tead to it.

The vault was desighed to be large enough to accommodate flood flows, but
turned out to be too small., Whenever flow is too great, water backs up at the
upper end of the vault until it is high encough to flow down the street, sometimes
three feet deep,

A1 but two of the springs have been covered over, with pipes now carrying
their water to a central distribution center. With both stream and springs
covered, 1t's no wonder that Hot Springs Mational Park has an identity crisis.
The most common comment on the visitor register is "Where is Hot Springs Mational
Park?", :

Tnere a couple of major uses of tand in the Guachitas, both of which are
different from the major land-uses of the Dzarks. One is forestry. The timber
sites are good encugh that much of the Quachita Mountain Division has been
purchased by the Natighal Forest Service and private timber companies. That
tand today is managed intensfvely for timber production. Associated with that
use of lahd are a variety of controversial practices, such as clearcutting and
aerial spraying of herbicides,which the peopie of the Ouachitas will have tn
deal with in the future. Another major use of land in the Duachitas is mining
of valuable minerals such as barite, novaculite, and quartr, which are formed
during mountain-building. Minina can cause several envirvonmental problems, such
as destruction of plants and animats by acid water which drains from mines into
a stream. Also, if a mine 15 not reclaimed, the productivity of that land is
lost. Mining, then, is a land-use which s important to the economy of Arkansas,
but must be done carefully.

By Tooking at the land eof the Ouachitas- its geslogy, plants, animais,
soil - and its people - their use of the land, history, culture, and land-use

problems - it is apparent that the Ouachita Mountain Division is a unigue area
different in many ways from the Ozarks.

EXERCIZE: Complete the talile you began after reading "A BRIEF LOOK AT THE
NATURAL DIVISIONS", This time, use all the informgtion you have

access to.
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THE ARKANSAS RIVER VALLEY

The Arkansas River Valley, as the term is
used here, is not just the lowlands along the Arkansas 4
River but rather 1t 1s the trough that {s up to forty
miles wide between the mountaing to the north and
south. Within the Valley are flat-topped mauntains,
Tike those that are typical of the Ozavks, and foided b

ridges, like those of the Ouachitas, Some of the
rocks have flat strata typical of the Ozarks and
others have tilted Tavers like these of the Ouachitas.

However, there are also unique features to the
Yalley, like high, isolated, flat-topped mesas, buttes,
ar monadnocks such as Mt. Nebo and Petit Jean Mountain, These monadnocks were at
ane time connhected to the Ozarks and their structure is very similar to the
southern Ozarks. They're capped by massive sandstone which helps to keep them
from eroding away, and there are layers of shale below the sandstone.

Under the sandstone ledges there are bluff shelters 1ike thase found in the
Ozarks, These bluff shelters were first used by the bluff dwellers, those ancient
Indians whe also lived in the Qrzavks. Llater, other folks sought refuge in the
bluff shelters. Ong of these was Belle Star, a colorful Fort Smith outlaw. She
walled in the front of a bluff shelter along Rock Creek to make it into a fortress,

The streams of the Yalley meander across the shale that is its typical rock.
As they do, they expose the soil that has formed in the Yalley by the weathering
of this shaie over millions of years. Along the Arkansas River and other major
streams that cross the Valley there are found deep alluvial soils that have been
deposited by the rivers. They are the mast productive crop Tands of the Valley.
The Arkansas River has a tremendous effect on both the wiidlife and the people of
the Walley. Along the river, in the wintertime, are found hundreds of thousands
af ducks. On the river sandbars there are eagles which come to fish and sometimes
prey on sfck or crippled ducks.
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Also, the River is a much-used migration corridor for birds. Along it,
"sea guils,” such as the ring-billed qull, are common. These quils nest in the
far north and spend their winters on the gulf coast or further south. As they
pass throuch Arkansas they often fly along the Arkarisas River. Other migratory
birds do the same.

The general nature of the Vailey is that it is a rolling upland, and that's
what has been most important to people. The first settlers in the Valley lived
a rugged pionear life, but the volling nature of the Valley allowed people to
quickly clear large farms, Most of the Valley has remained cleared and in
agricultural production since. Today, there iz pasture on the rglTing areas and
row-crops along the River,

Because of the rolling nature of the Yalley and the presence of the Arkansas
River, the Valley became a communications and transportation corridor through the
mountains. The River itself was the first transportation corridor for flat-
boats, keel boats and eventually steam boats, Then, land transportation became
more common, The Butterfield stage 1ine ran over the rolTing country of the
Valley in preference to the rugged mountains on either side, Stage houses were
built aiong the lina to provide resting stations for the horses and riders.
Around these way-stations, small towns appeared which grew into larger cities.

As a result, there are foday a rumber of urban areas in the Arkansas River
Valley such as Ft. Smith, CTarksville, Ozark, Russellville, Morrilton, and
Searcy.

The targest of these cities is Fort Smith, which has a rich history., In
1218 Major Stephen Long of the U. S. Army was sent up the Arkansas River to
locate the site for a fort which was to be the last outpost on the western frontier,
The fort would alse serve to keep peace between the Indians and the settlers who
were moving into the territory. As Long neared the site of present day Fort Smith,
he saw the prairies becoming larger and more numergus with their western plants
and animals. He picked out a Tikely looking hill overlooking the Arkansas River
at the mouvth of the Poteau River, Belle Point, for the site of the first Fort
Smith.

Later, Fort Smith was abandoned by the Army when there was no longer a
need for an Indian outpast this far east. One of the fort buildings was turned
over to Federal Judge Issac Parker who was assigred to Arkansas. His responsi-
bilities included all major crimes committed in Indian Territory to the west,
Indian Territory was a notorious refuge for cutiaws. In order to discourage crime,
Judge Parker built gallows which were rapable of hanging six people at once,
Because of this he was known as the "Hanging Judge.”

Today the Arkansas River Valley is still a major transpovrtation and communi-
cations corridor. Within the Valley are the Arkansas River Navigation System, an
interstate highway, two major railroads, and many other highways, pipelines, and
pewerlines., The Valley is scenic and offers easy access to the even nicer scenery
of the mountains to the north and south. With all of these attractiohs, we can
probabTy expaect that in the future a great deal of the population growth and
industrial development of Arkansas will cccur in the Arkansas River Valley, Along
with that growth will come problems 1ike air and water pollution.
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There is another problem of particular interest to the Yalley and that is
water suppiy. There are not really very good water supplies in the Arkansas
River ¥alley and when growth and development take place, people must 1nok for
new and enlarged water supplies. When they do, they very often ook to the
streams that fiow out of the QOzark mountains to the north. However, these
streams are valuable scenic and recreational resources themselves., Conse-
quently, the people of the Arkansas River Valley are going to be faced with some
very difficuli{ trade-offs between preserving these streams as a scenic and
recreational resource or deyeloping them as water supply reservoirs,

EXERCISE: <Compare the natural systens of the three upland divisions. Speci-
fically, list the ways all three divisions are alike, the ways the
Dzarks and Arkansas River Valley are alike {and different from the
Quachitas), the ways the fOuachitas and Arkansas River Valley are
alike {and different from the Ozarks) and the ways the Arkansas
River Yailey is different from the other two.

ALL DIVISIONS ALIKE

GZARKS AND ARKAMSAS RIVER VALLEY DIFFERENT FROM DUACHITAS

QUACHITAS AND ARKANSAS RIVER WALLEY DIFFERENT FROM OZARKS

ARKANSAS RIVER VALLEY DIFFERENT FROM OZARKS AND OUACHITAS
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THE COASTAL PLAIN

The Ceoastal Plain covers the southern fourth
of Arkansas. TIts principal ¢ities Tnclude
Texarkana, Hope, 1 Dorada, Maonolia, Manticello,

Pine Bluff and Little Rock. Tt is a rolling Tow-
land, and along with the rest of southern and eastern
Arkansas, was once cavered by the waters of the Gulf
of Mexice. When the Gulf raetreated to its present
position it Teft exposed in the Coastal Plain the sands
and gravels that had made up its bottom and beaches.

With sandy soil and abundant water the forest
of the Coastal Plain is dominated by pines. In these

pine forests it is pessible to see typical pine-land bird species 1ike the Pine
Siskin or the endangered Red-cockaded Yoodpecker.

There are also some wide viver-bottoms in the Coastal Plain and along these
piver-oottoms the typical forest is a bottomland nardwood forest., Sometimes tha
rivers widen out dinte swamps and in Lhose swamps zre found Cypress and Tupelo
and otner swamp plants. There are interesting animals there too, Tike the Common
Gallinule, tha alligator and the Green Heron. Prairies were common in the Coastal
Plain in the early days with their abundant flowers and qrasses.
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One of the most interesting portions of the Coastal Plain is extreme
southwestern Arkansas. Southwestern Arkansas has wide river bottoms with
deep snil along the Red River and the Quachita River. Alsg in this area are
the blackland prairfes, very special prairies that were found in a helt from
Arkadeiphia down to Texarkara and then extendino on into Texas. These black-
land prairies, along with the Red River bottemland, were known in the early
days to be the most fertile Tands in Arkansas.

When you Took beneath the surface of the blackland prairies, though, you
can see that anly the top foot or 30 is black and below that the soil is
white. It is actually chalk and when you ook closely you see that the black
color of the surface comes from the richness of the soil which has allowed an
abundance of organic material to accumulate. BDeeper in the soil s chalk and
usttally abundant oyster shells and other shells that accumulated when this was
the bottom of the Gulf of Mexico. In some places this chalk accunulated aver
a hundred feet thick and that tremendous thickness of chalk is exposed along
the Little River in a place called Waite C1iffs, White C1iffs is the same
sort of formation as the White £1iffs of Dover and was formed at thne same
time.

Indfans took advantage of the fertile soils of the Red River bottom and
the blackiand prairies in southwestern Arkansas, The Caddo Indians had their
major pepulation centers there even though they roamed up into the Ouachitas.
They Tived in large villages depending on agriculture based on the fertile
sgils of the area. Often these villages had mounds that were used in their
religious ceremonies. They gathered salt at salt springs along the Duachita
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River {one of the earliest industries in Arkansas was the production of
salt at Arkadelpiia).

As settlers moved into Arkansas they were attracted to the fertile
lands in the Red River bottoms and the blackland prairies. There they built
ane of the gldest towns in Arkansas, the city of Washington., A number of
the old buildings of Washingten now make up O01d Mashington State Park. 01d
Washington has one of the most interesting histories of any town in Arkansas,
Here people 1ived on plantations and 19ved a very elegant "0ld South" 1ife-
style, However, their attention was directed across the Red River to Texas,
a dozeh miles away. In fact, you might say with some accuracy that a great
deai of the early history of Texas started right in the town of Washingten,
The Austin family Tived there for a while and speculated in Tand, Jim Bowie
had his famous Bowie knife invented there, Sam Houston was known to hang out
in the saloon, plotting his takeover of Texas and Davy Crockett received a
hero's welgome there on his way to the Alamo,

The prairies of the Coastal Plain played a part in the Civil Kar in
Arkansas. Prescott, on Prairie De Ann, was the site of one of the most
significant battles., The Union General Stecle had marchied out of Little Rock
oh his way to wipe out the confederate forces and he met them on the prairie.
There the Confederates won a stirring victory. The Confederate forces with-
drew to Washington and Steele withdrew to Camden. While he was based at
Camden a number of other smaller battles were fought which eventually con-
wvinced him that he couldn't beat the Confederates so he bedan a retreat back
toward Little Rock and on the way was attacked again at Jenkins Ferry, in the
lowlands along the Saline River,

The pine forest of the Coastal PTain has played an important role in

its history and its present industry. During the latter part of the 19th
century folks in Chicage had cut over all of the nearby forest and they began

leoking for new sources of timber for expansion of their cities and the rail-
reads, They sent tueir rails here and began fo cut over the whole state {not
Just the Coastal Plain]. The type of logging practiced in those days 15 cften
referred to as "cut and run" logging: buy the tand, cut it over and then
abandon the land and Tet it 9o back to the state for failure to pay taxes.
settlers iried to move Tnto these cutover Tands and turn ticse sandy hillsides
into productive farmlands. However, they found eut that the land would simply
not do a good job of orowing cotton or any other cash cror. At the same time
the timber industry realized that there was no lonaer any virgin forest nearby
for them to cuf over, They realized that it was in their best interest to buy
the Tand and hold on to it permanently, harvest the trees, Tet the trees qraw
again, harvest ther again and thereby carry on "sustained yield" timber manage-
ment. Much of the Coastal Plain today is owned by the timber industry which
carries on intensive tinber management of that land., Many of these timber
management practices are very controversial, 1ike spraving herhicides and
clear-cutting the forest, These are problsws that the pecple of tie Coastal
Flain will have to deal with in the future.
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A major use of land today in the Coastal Plain is for pasture. In
recent years we've seen the appearance in Arkansas of z new species of bird
in these pastures, the cattle egret., Cattle egrets are African birds which
are typically found on the plains of East Africa. Somehow they got to South
America, maybe on cattle boats, and have since thrived and expanded thedr
range into the sputhern United States. They can sometimes he seen in the
pastures around cattle and occasionally even perched on their backs.

Another important use of land in the Coastal Plain today s mining.
There is mining of aranite or nepheline syenite near Littie Rock and also
bauxite in the same area, The problems with mining can be very serious. If
acid water is allowed to flow out of the mine it can destroy the guality of
hearby streams and if the mine is not properly reclaimed, the productivity of
the land is more or less permanently lest, Hining may become even morve
significant in the future of the Coastal Plain since it has large deposits of
lignite. Lignite is a form of coal, often called brown coal, which many
pecple think may be the answer to our state’s eneray problems. There are
large quanities of it in the Coastal Plain and it has never been mined because
of its relativity low heat content. With the energy crisis reaching the
proportions it has, we are looking to any conceivable source of energy and
lignite Tooks 1ike a promising alternative to the oil and natural gas we depend
on today. So, in the future, we may well see a great deal of mining in the
Coastal Plain of Tignite.
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EXERCISE: By now you should Le able to investigate the natural system of
an areg such as the Coastal Plain on your own. Remesber to study
all the maps and information available, and to relate each bit
of information to all the resi. Use this page for notes.
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THE DELTA

The Mississippl Alluvial
Plain, or Delta, covers the
gastern third of Arkansas.

It dis a unigue part of Ark-
ansas which has made major
contributions to our heritage
and econamy. Its major cities
inciude Stuttgart, Lake Willage and
Blytheyille.

The ares once was covered by the
Gulf of Mexico until its waters receded,
When 1t did, 1t left behind the sands and
gravels that had made up its bottom and
beaches like it did in the Coastal Plain.

Gut then rivers like White River,
the Mississippi River, the Arkansas River
and even the Chie River flowed through the
felta, sweeping away the old ocean-bottom
sands and gravels, replacing them with sand,
silt and clay that the rivers themselyes

carried.

Lakes have played an important role in the character of the Delta, too.
They are formed when a river abandons its channel and leaves its old course
isolated as still water, Sometimes the lakes are very shallow and cypress
trees grow across them to form bLeautiful swamps which are a hotable feature of
eastern Arkansas,
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These lakes and rivers have been
responsible for depositing the tre- ,air
mendously rich and deep soil which
is Arkansas' wost valuable natural
resource, since we are an agri-
cultural state,

With abundant water and
deep snil, the forest trees of
the Delta agrow to ah ehormous
size. This forest has been
an important part of Arkansas'
economy throughout this cen-
tury. It produces oak for
railveoad ties and barrel
staves and it produces
persimmon for the finest golf
club heads, Pecan trees
grew naturally in this
bottomland forest and are
now cultivated in orchards,
Even cypress knees make for
beautiful iamp bases.

However, not all of
the Delta was covered by
the forest. At least a
half-miliion acres from
Arkansas Post to Lonoke
were cavered by six-foot
tall prairie grasses and
flowers. Even though most
of the prairie has been
plowed up it is still called
the Grand Prairie and is today
the center ¢of rice production
in the state.
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The Delta was a wildlife
raradise when the settlers
arrived. It was home to ducks,
deey, bison, and elk. There ware
beavers with Todges that sometimes
were 6 feet high. One of the mast
"historic" animals of the Delta is
found on the Grand Prafrie. It is
the Willow Flycatcher that was
discovered and painted by John James i
Audubon in 1821 at Arkansas Post on
the Grand Prairie,
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The first explorers in Arkansas,
‘led :by Desoto in 1541, descipibed the
eariy inhabitants of the Delta as
Indians who carried on large-scale 66



agriculture and 1ived in large and numerous villages.

Chiefs ruled over several villages. In the central village there was
often a mound used in religicus ceremonies, From their habit of building
these moynds, these Indians are usually called mound builders.

fine hundred and thirty years later, explorers found the mound builders
had disappeared, leaving the Delta occupied by a few thousand Quapaw and,
cccasionally, the Osage Indians rode across its prairies.

The first settlers found it to be an inhospitable place. The rivers
shaped this land through floods which were dangerous and inconvenient to
people. They also created breeding areas for malaria-carrying mosquitos,
However, those same floods deposited an extremely rich and deep soil offering
settiers an incentive to stay and grow cotton.

They built an empire on "King" cotton and created an "Gld South”
culture unique to this country's history. This culture was both romantic
and corrupt in that the elegant Tife the planters led was dependent on the
tabor of slaves,

After the Civil War, people continued ciearing the forests of the
Delta, channeling its rivers and draining its swamps to create more agri-
cultural land. Today, the Delta is the heart of Arkansas' agricultural
economy, but 90% of its forest has been cieared and its streams are polluted
by silt and pesticides., The only animals that seem to thrive here these days
are the blackbirds which number in the millions during the winter,

The most important question that Delta people will have to answer in the
future i3 whether all of the bottomland forest must be cleared and every
stream polluted ahd ditched in order to help feed this hungry world,

EXERCISE: In your detailed investioation of tne Delta system, pay particu-
lar attention to the Tmportance of rivers. Specifically determine
how rivers have affected the Delta's geology, soil, plants, anipals,
Tand-use, history, culture and environmental problems.
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CROWLEY'S RIDGE

The smallest of Arkansas' MNatural Divisians
is Crowley's Ridge. It extends from southeastern
Missouri to Helena (about 150 miles) and is one to

five miles wide. The ridge stands about 200 feet
higher than the Delta cotton fields which surround it
and its steep slopes contrast with the fliat Delta
topography. Its gealogy is also different from the Delta
in that the ridge is composed of oecean-bottom sand, gravel
and clay capped with wind-blown dust or loess. The
river-deposited s0ils which make up the Delta are not found on the ridge.

These differences result from the unique geological hisiery of the ridge,
Like a1l of eastern and southern Arkansas, the ridge was covered by the waters
of the Gulf of Mexico until about 50 miilion years ago. When the shore of the
gulf retreated to its present position, it left exposed its bottom and beaches
which make up the sandy rolling hilis of the Coastal Plain today.

In the Delta the rolling hills were carved away by large rivers, primarily
the Mississippi and Ohic, which deposited a deep alluvial soil of sand, silt
and clay which the rivers carried.

At one tima the Ohio River was flowing where the 5t. Francis and Missis-
sippi now flow along the eastern border of Arkansas, and the Mississippi was
flowing far to the westward, about where the Black and White Rivers now flow,
{see "How Arkansas Got To Be") As they carved out their valleys, they left a
narrow strip of ocean-bottom material between them which became the base of
Crowley's Ridge., Then, about 20,000 years ago. as the last glaciers began
their retreat, the rivers deposted glacier-ground rock in their floodplains.

When the silt dried out and was picked up by the wind, Crowley's Ridge

was tall enough to act 1ike a "drift fence" and caused dust to pile up 50 feet
deep on -the sputhern half, and the ridge took on its final shape.
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" —— As a result of that geological history.

e marine fossils such as shark's teeth may be found
in the clays at the base of the ridge. Gravel is
also common in these marine sediments. Since the
b rivers which formed the Delta did not deposit much
; ‘G} gravel, it is one of the most valuable mineral

= resources of the ridge. The top of the ridge, at
Teast at the southern end, s covered with & blanket
of loess up to 50 feet thick. This toess forms a
deep soi]l which has helped toc give the ridge several of
its unigue features.

(ine of the unigue features of the ridge is iis
forest. It is an upland hardwood forest but containg
species which are rare or absent elsewhere in the state,

1ike white walnut and tulip tree,

Streams on the ridge are typically smail and have
high water gquality. Because the waier quality has been
maintained, some support aguatic life found nowhere else

in eastern Arkansas. As they cut through the marine
depasits, the streams sometimes form pure sand beaches,
The deep valleys of these streams provide the best
impoundment sites in eastern Avkansas, but sometimes the
Toess and underlying sand fail to hold water well.

A road Trom Memphis to Little Rock which crosses
the ridge north of Forrest City was one of the earliest
in the state, In places it has been eroded B0 feet or
mere inte the ridge. Westward beund travelers from
Memphis first had to cross the swamps along the St. Francis
River. Then, they climbed anto the drier ridge, which was
a logical place to rest before crossing the swamps ahead.
That set the stage for much of later histaory of the ridge.
First a man by the name of Streng huilt a way-station
which became one of the state's earliest settiemenis. Later,
others who made their living farming the nearby Deita land
chose to Tive on the ridge. It offered house sites which
were above the floods and on scenic hills.

That pattern has continued today. Seven counties straddle
Crowley's Ridge and the largest town and county seat of each one
is located on or next to it. Cities like Paragould, Joneshoro,
Forrest City and Helena, which most people think of as Delta towns, are actually
Crowley's Ridge towns.

Urbanization, then. s an important use of Tand on Crowley's Ridge.
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The Ridge alsc played a part in the Civil War in Arkansas. At Hel-
ena, Federal trocops placed canncn on the ridge, which cormanded a view of
the Mississippi River. From that vantage any rebel boat trying to move
upstream or dowh could be destroved.

Besides urbanization, the uses of land on Crowley's Ridge today are
varied, Within a small area can be found productive forests, mines, peach
orchards and row-crops. All of these uses of land must beware of one potential
problem and that is erosion, The Tgess which caps the ridge is uniquely
susceptible to erosion, because Tts physical and chemical structure cause it
to maintain a vertical slape. However, the slope Jiterally melts when it
gets wet and can cause disastrous land-slides.

In many cases, people have attempted to stabilize slopes with an imported
vine, kudzu, but sometimes the cure 7z as bad as the disease, because kudzu can
overgrow and kill other plants, even trees.

Because of the unusual geology, forest and land-use problems of Crowley's
Ridge i{ is often considered the most unigue of Arkansas' natural divisions.

QUESTION:  Describe fn more detail the features which cause Crowley's Ridge

to be “eften considered the most unique of Arkansas' natural div-
i1signs.
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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 1-640 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 1-640.
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:
e governmental
e economic
e 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  ldentify 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.qgov/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
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It is the year 2012 and the city of Little Rock has grown past 1-640. 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 1-640. 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.




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 Dwellings Dwellings Small Local Roads | Septic Tank Roadfill Topsoil Paths and
Numbered without with commercial : and Street | Absorption trails
Map Area | basements : basements buildings Fields
Carnasaw Severe Severe Severe Severe Severe Poor Fair Slight to
and (shrink-swell,:(shrink-swell,: (shrink-swell, : (shrink-swell,| (percs slowly) | (shrink- : (thin layer, Severe
Sallisaw: |low strength):low strength);low strength):low strength) swell, low small
stones)

strength) :




Aerial View of Site

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



Land Use Dvata T ables
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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 lvy, 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 27° 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
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