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8 A HISTORY OF MISSISSIPPI

of the North Central Hills in Lauderdale, Kemper, and Neshoba coun-
ties is a ridge of the most rugged hills found in the Coastal Plain. This
ridge is formed by the very resistant Tallahatta formation and is called
the buhrstone cuesta. The local name of buhrstone (burrstone) derives
from the presence in the formation of siliceous rock suitable for use as
millstones. :

Brown Loam and Loess Hills: On the west of the North Central Hills
and extending from the Tennessee line to Louisiana is the region known
as the Brown Loam and Loess Hills. The western boundary is sharply
defined as the Loess Hills drop off to the floodplain of the Yazoo and
Mississippi rivers. The region receives its name from the color and nature
of the surface materials. The hills along the east side of the Mississippi
River floodplain are covered with a thick layer of loess. This material is
buff colored, is angular in structure, and has a tendency to stand in
vertical columns. It was wind transported from material in the river
floodplain. The surface mantle thins eastward over a distance of twenty
to forty miles until it blends into the central uplands. Loess is calcarcous
and fertile but very subject to-erosion. The stream banks are vertical,
and road cuts must be made vertical or erosion is a serious problem. The
loess-brown loam soils produce excellent crops and pasture with proper
management,

Yazoo Basin: In the northwestern part of the state, lying between the
Loess Hills and the Mississippi River and the Walnut Hills at Vicks-
burg and the Chickasaw Bluffs around Memphis, Tennessee, is the
Yazoo Basin, locally called the Delta. It is a floodplain and is composed
of alluvial deposits. It appears almost pertectly flat, but close examina-
tion reveals slight elevation along the streams or old meander belts of
abandoned streams. As the streams overflowed, the coarse materials were
deposited first, resulting in a slight building of land higher than the
surrounding area and known as natural levees. The soils of the Delta are
dark, rich alluvium, composed of sand, silt and clays. Due to the sepa-
rating power of water and the age of the materials, the soils of the Delta
can be divided into three main types. The first bottom soils are made
up of the sandy silt loams of the natural levees. These soils are coarser
and better drained than the interstream areas, and make highly pro-
ductive soils. The older meander belts are the second bottoms and have
been in position sufficiently long to develop a profile. They contain more
clay than the first bottom soils, but are workable and produce good
crops. The third bottoms are the poorly drained back swamp deposit
and are extremely high in clay content. The soils are fertile but poorly
drained, and in dry weather become granular. They are referred to as
buckshot lands. Because ot LI";:“chel_,t\c)Ppgx~aplly and rich soil, this is the

~— .

——




THE GEOGRAPHY 9

most productive and e_xg_ursfvc'hgricultur.’xl area of the state. About
seventy-five percent of The region has been cleared and is cultivated.

Jacksop-+7dirie: In a narrow belt extending from Clarke to Madison

~Gounty 1s the physical region of the state known as the Jackson Prairie.
It is a flat to undulating area underlain by limestone, marl, and clays of
the Vicksburg and Jackson formations. The original vegetation cover
was open patches of grassland, interspersed with wooded areas. The
underlying materials have resulted in the formation of two major soils in
the region. The dark calcareous soils weather from the limestone and
marl, and the lighter clay soils are derived from the clay deposits. The
dark lime soils, resembling those of the Northeast Prairie, produce good
crops and pasture. Sufficient limestone and clay are found in this region
to support the cement industry. Plants engaged in making Portland
cement are located at Vicksburg and Brandon.

Pine Woods: Extending southward from the Jackson Prairie to within
twenty miles of the Gulf Coast, and from the Alabama line to the Brown
Loam Belt is the region known as the Pine Woods. The general surface
of the area is high and rolling, with moderately high ridges forming the
divides between the streams. One hundred feet or more elevation be-
tween the hill tops and stream bottoms is not uncommon. The greater
part of the area lies between 300 and 500 feet above sca level. The area
was once covered with a magnificent stand of longleaf pines, and in
times past has been referred to as the Longleaf Pine Belt or Region. The
underlying materials are composed of the Catahoula sandstones, Hatties-
burg and Pascagoula sands and clays; and, for about eighty miles inland,
the hilltops and higher levels are topped with the Citronelle deposits.
The top soils are sandy clays, reddish in color on the hills and better-
drained areas, and a yellowish color on the flat, poorly drained areas.
The Citronelle deposits have weathered into a reddish sandy clay with
a trace of calcium. They are well drained, easy to work, and are pro-
ductive.

Coastal Meadows: Along the Gulf Coast and extending inland from
fifteen to twenty miles are the Gulf Coast Meadows. The surface is
relatively flat and is composed of recent deposits of fine sand and sandy
loams. The soils are gray and yellow, highly leached and poor. The
region is mostly devoted to timber growing. Very little agriculture is
practiced.

Mississippi, lying between thirty and thirty-five degrees north latitude,
is transitional between the tropics to the south and the colder con-
tinental climate to the north. This location in the lower middle latitudes
is classified as Humid Sub-Tropical, (Cfa according to the Koppen
system), and is characterized by warm summers and cool winters. From
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THE MISSISSIPPI LAND

. the Gulf Coast has always been a minority section,
"rcmg its legislative members to make alliances with
01 cher areas in order to reahze desxred political ob-

,,ated the well-known quip that the section of Northwest
5 known as “the Delta” begins in the lobby of the Peabody
Memphis and ends in Gatfish Row in Vicksburg. Certainly
lé. of the Delta, white and black, move about for most of
within these two geographical boundaries.
1d is full of deltas, but to Mississippians there is only one.
hers call it the Yazoo-Mississippi Delta. It is a fertile wedge
‘miles long, sometimes as' much as 85 miles wide, reach-
rough 35 feet of alluvial soil deposits. It is the product
gling of the waters of the great Mississippi River and
let. Yazoo River and its. tributaries.
'.elfful of water flows into the Mississippi all the way
gast side from the Tennessee line to Vicksburg, but the
seasonal floods can build up in the Yazoo basin can

gepart of the Delta; and when the Mississippi itself used
ampage, there was not much Delta land left in sight.

Ita is safeguarded by levees, but there was a time when

ye frequent and devastating. However, with the flood

‘ceime. good Yankee soil from up the great river and good

ippt.soil from the Yazoo headwaters to make the Delta

ettlers in MlSSlSSlppl Ionged to explmt this rich gift of
ers, but only a few portions of the Delta area could be
ed until the levees began to be built in the 1850's.

ave been floods since then—the last disastrous one as late
ut the Delta has grown rapidly in the last hundred years.

t is something unique, not only in Mississippi but also in-
e fashi ,ned the Delta for large-scale agriculture—for the
tion, ‘That is how the Delta began; that is how it continues
slavery days it developed its characteristic pattern of a
andownmg class dependmg upon a huge ldbor force to
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produce the prize crop of the Cotton Kingdom, long-staple cotton.
-Today the plantation persists. The Negro who was once a slave
now works for hire, though he has continued to depend upon his
“white folks” for his keep. There have been times when, the Negro
joined waves of migration to Chicago and other points north. Once
the resulting loss of labor disturbed the planter greatly; but now the
departures for the North are not so critical as they once were, for,
as the Negro has begun to move out, the machine has moved in.
In the Delta the machine has learned to do nearly everything that
common labor once did. Mechanization has revolutionized the
Delta’s agriculture, so that the plantation is like a factory ‘except .-
that it lacks the roof and smokestacks. The plantgr no longer has
to:round up Hhis labor in the morning; all that he has to do is crank
it up. The machine has converted the plantation from mule- and
Negro-power to horsepower. While Delta citigs ufed to be hardly
more than trade centers and cotton markets, they now are trying
to get factories. So, on the farm or in the town, the machine has
come to stay. Except for its machines, however, the Delta has not
changed much. It may alter its processes of making a crop; it has
always kept its distinctive way of living, as all Mississippians know.
Deltans are rich; they live well. But they can also be what we
call “land poor.” Cash is something the average Deltan possesses
only because he has credit—credit at the bank; for the banker has
to advance the money for the crop year before a single cottonseed
can be put into the ground. With the planter’s borrowed funds
the system goes full speed ahead. All down the line “advances” are
made to sharecroppers and tenants—to all of those who depend
upon the planter’s funds to operate. And since nobody, from the
planter on down, really has much cash money to throw around,
nobody seems to worry about the fact that big debtors have little
debtors upon their backs to bite them. So life goes pleasantly on.
Deltans have access to money, and they do not hesitate to spend
it. ‘Social life in the Delta tends to be gay; Deltans lack few of
the good things of life. The cultural element is not forgotten, either.
Delta folk spend considerable money getting educated. They dance
and frolic, but they also redd books and write them. No Delta year
is complete without a series of trips to Mempbhis, whose hotels, de-
partment stores, and amusement facilities speak with a Mississippi
drawl. Some Mississippians resent the Delta money that flows up-

12
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"'anstocratxc background
1t0 the fact that the men from the lnlls may aomf,umes chs—

ippi. - Now' that the southern section has grown more power-
politics, the Delta at times joins with the political forces of
ulf Coast and the Natchez area to deal defeat to the hill
15,

the Delta will not be overlooked. The rest of the nation is
d to think of all Mississippi as if it were like the Delta. Broad
tions, Negroes crooning spirituals and “blues,” and flood waters
g-all over the place are imagined by the “foreigners” of Holly-
d in the North to be all that Mississippi is made of. Missis-
s know better; and Deltans know that th1s is not even an ac-
.plcture of the Delta.

oess Bluffs. Eastward from the Delta one chmbs suddenly
4ills, or rather; bluffs. These bluffs, varying from five to fifteen
§in width, stretch southward toward Vicksburg and tower
the narrow Mississippi River lowlands all the way to Natchez
heé southwestern corner of the state. Loess bluffs are what we
ése highlands, upon which prehistoric dust storms piled layer
ayer of rich surface soils from out West. These loess deposits
from thirty to ninety feet in depth. Cut by erosion, the rugged
offer considerable impediments to cultivation but are excel-
v livestock grazing. Present-day builders of highways find
engineering skill and the state purse seriously taxed when
ways have to be cut through or thrown across these heights.

13
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s of 4 minor. charaéter Whlch however, are not so- great as
al xdate the whole. A

‘ ’THE DELTA AND AN
INTERDEPENDENT WORLD

g eurces of a smgle area cannot be assumed to
phasize the self-suficiency of the region under analysis. One
, € most striking developments of today is the interdependence
~ sources. This is merely to argue that there is currently a hte s egions and nations. It is in this interdependent world that
archy of resources values there as elsewhere. Yet a general alysi‘s o urces of the Delta are set.? The Delta, especially because
of resources affords significant possxbﬂmes for continued : survey : tr:m ndous production of cotton, reflects tlns ]OIHI depend-
of specific resources problems; and the obvious interrelations - ce to an unusual degree.
which appear in any resources study should provide a faunda ' No equal relationship exists between the Delta and the cen-
tion for formulatlon of fumre TEeSOUrces pohmes. : . such as New York, Pittsburgh, Chicago, and San Franciso,
hich possess great political and economic power.® Like other
regions which produce chiefly raw materials, the Delta has not
pt step equally with these great centers and differs from them
the strength, wealth, and power it can muster. '
his dcve%opment means that the Delta does not now and
probably never possess economic independence. Since it
. resources of the Delta must draw their significance
part from the interplay of broad national and even
ternational forces. The dependence.of the Delta on out51de
eas cannot be escaped
hus mtton in: the fields without the knowledge, e&ort and
,1pment ulred to grow. 1t “harvest it, sell it, process it, mar-

WHAT IS THE DELTA?

A common definition of the word “Delta” is the mangular

- .mouth of a river formed by deposits of alluvium. Two excep-
tions from this definition are found in the case of the Mississippi.
' Delta. First, this report deals with an alluvial plam forme
e deposxts several hundred mlles above the mout.h of

the alluvial plam east of the stsxss,zppx Rlver' the Tesources of
. the regmn west of the rwer, lvmg mthm the. temtomal baundanes

’Compare with Erich W Z:mmcrman, “What We Mean by Resources” in: .
Looks 4 ad{Austim University of Texas, 1944), Vol L pp: 2-3 e
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What Is Mississippi?

- JERE a person to ask, “What is Mississippi?” he undoubtedly
would ‘be told, "It is a farming State where neatly everyone

- who may vote votes the Democratic ticket,” or "It is a place where half
e population is Negro and the remainder js Anglo-Saxon,” or, more

aguely, “That is where everybody grows cotton on land which only a "

few of them own.” And these answers, in themselves, would be correct,
though their. connotations would be wrong, For while the white people
f Mississippi. are mostly Democrats, ' Anglo-Saxons, and farmers, they =
are not ‘one big family. of Democratic and Anglo-Saxon farmers. Rather,
Mississippi is a large community of people whose culture is made different:”
by the very land that affords them 2 common bond. The people of the

Black Prairie Belt, for instance, are as different culturally from the people o

of the Piney Woods.as are the Deltans from- the people of the Tennessee
et Hills. Yet for the most part they all farm for a living, vote the
Democratic ticket, and trace their'ancestry back to the British Isles. ;
For this reason, to see Mississippi as it really is, one must understand °
‘it as composed of eight distinct geographical units, each with its own
sectional background, and each but 2 part of the whole. To do this gives a
- perspective which resolves the seeming paradox presented by the writings
of Mississippi’s two best known interpreters, Stark Young and William
Faulkner. Each author simply pictures the section that his conditioned him,
and nothing more, L

The most clearly defined of the‘\ei;ghvt sections are the Delta and the

Coast. David Cohn has said that the Delta “begins in the lobby of the
Peabody Hotel at Memphis-and ends on Catfish Row in Vicksburg,” and
* this is possibly more exact than to say that it is a leaf-shaped plain
lying in the northwestern part of the State, with its greatest length 200
miles and its greatest width 85 miles. For the native Mississippian
long has accepted as fact that the Delta is more than a distinct geograph.-
ical unit—it is also a way of life. The wotd 'Delta” connotes for him
‘persons. charmingly lacking in provincialism, rather than wide flat fields
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steaming with fertility and squat plantation towns that are all alike,
Settled on land as unstable as it is productive, and eternally concerned
with two: variables and one constant, the planter here has evolved an
active yet irresponsible way of life. The variable factors are high water
and the price of cotton; the canstant s the Negro, In character with
people who are possessed of broad acres and easy labor, the Delta js -
politically conservative and economically diverse, : : :
Antithetic to the Delta's hectic activity and periodic tension is the lazy
haleyon atmosphere of the Coast, Here, where the soil is too sandy to

lend itself to intensive agriculture, worry and tautness. are vanquished

Woodville are,
Here, in the "Nat
duced crops’ of virgin lux
carth, once enabled men ar
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This territory extends along the Mississippi River from the Mississippi-Tennessee
line southward to Vicksburg. Of the 18 counties served, ten are situated in the
alluvial valley of the Yazoo River and eight are Partly in the valley and partly

in the hills.

The ten Delta or valley counties and their population are:

Bolivar (54,299) Quitman (20,831)
Coahoma (46,073) Sharkey (10,592)
Humphreys (19,073) Sunflower. (45,681)
Issaquena (3,551) Tunica (16,765)
Leflore (46,904) Washington (78,098)

The eight partly hill counties and their population are:

Carroll (11,150) Tallahatchie (24,106)
DeSoto (23,833) Warren (41,937)
Holmés (26,133) Tate (18,083)
Panola (28,583) Yazoo (31,604)

Within this 18-county area are 76 cities, towns and villages ranging
in population from 41,502 to less than 500, The total bPopulation of the area
is approximately 600,000, or more than one-fourth of the people of the State.
Northwestern Mississippi is a relatively flat plain descending from
an elevation of 294 feet above éea level af its northern portion, adjacent to
Memphis, to 94 feet at Vicksburg. The Plain has a slight slope toward the east
until it reaches the bluff hills where there is a rise of approximately 100 feet

into rolling hills and valleys.



<°ﬁ)j1\ CN)I"Utz‘ '

STONEVILLE
~ MISSISSIPPI

Atlanta, Memphis, Birmingham, Dallas, New Orleans, Houston, Oklahoma City and
fourteen other metropolitan areas.

The land area, which consists of approximately 6,000,000 acres, or
23 percent of the State of Mississippi, is composed of 5,275,000 acres of farm
and timber land. Most of_this farm land is made up of soils formed from sedi-
ments deposited by the Mississippi River and its tributaries over a geological
span of many years, and is among the richest and most productive in the nation.
Because of the relatively flat topography and fertile soil, mechanized farm
units are taking the place of small farms. Principal crops are cotton, corn,

soybeans, timber and small grains, with cattle and poultry production increasing

rapidly in importance.

Climate

The climate of Northwestern Mississippi offers lower costs for indus-
try and low-cost recreation for workers. There are "open-weather" conditionms,
even in midwinter, and no prolonged periods of windy weather. Most windy spells
are caused by low-pressure storm centers, and although there are a few in this
area, most low-pressure disturbances follow a path to the north.

Normally there are 200 frost-free days; this is twice as many as in
some of the more northern parts of the country. Some families raise two gardens;
one starts in the early spring and continues into midsummer, and the other starts
in the summer and goes into the late fall. Home vegetable gardens are traditional
in the State. Virtually every town has strongly organized garden clubs.

The same sunshine that gives such fine weather for outside activities,
even in the winter, is also effective in saving industry and householders money
on heating bills. In the coldest month of the winter, January, the temperature
averages 45 degrees. This means that it takes only 25 degrees of heat to main-

tain house and factory temperatures at 70 degrees. This compares with a 50~degree
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increase required to maintain the same level of comfort.in the northern section
of the country.

During July, the hottest summer month, the temperature averages 82
degrees. This means that the air must be cooled 12 degrees to maintain a com~
fort level of 70 degrees. There are very few localities anywhere in the country
that do not use some type of air conditioning at some time during the summer
months, and it can be seen that air conditioning of 12 degrees in July and heat-
ing of 25 degrees in January would cost less in Northwestern Mississippi than
the cost of heating alone in many other sections. Most of the air-conditioned
factories in the area are those that require certain types of humidity control
or which desire the added cleanliness; however, there appears to be a trend in
this direction.

In an average year there are more than 140 clear days. . This exceeds
the Northeast, the Northwest, the Great Lake States and the southeastern part

of the country, as well as mosgt of the area along the Gulf Coast. These clear
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Black Prairie is the Flatwoods, a region of narrow
breadth composed of level land. The width of the belt
varies from six to twelve miles and extends from
Kemper County to the Tennessee line. The region is
formed from the Porter's Creek clay, accounting for
the heavy clay texture of the soil and the resultant
poor drainage.

NORTH CENTRAL HILLS
The North Central Hills physiographic region spans

an area from Clarke County northwestward through
Leake County, and north to the Tennessee line. The
region is bordered on the east by the Flatwoods. The
area is the most extensive upland in Mississippi, sit-
uated from 400 feet to 600 feet above sea level. Be-
cause of its elevation and because it is bounded by
relatively flat areas on three sides, this region at one
time was known as the North Central Plateau of Mis-
sissippi. The area is a part of the Red Hills section
which extends eastward across southcentral Ala-
bama. Along the south side of the North Central Hills
in Lauderdale, Kemper, and Neshoba counties stands
a ridge of the most rugged hills found in the coastal
plain. This ridge is formed by the very resistant Talla- |
hatta formation and is called the Buhrstone Cuesta.
The local name of buhrstone (burrstone) derives from
the presence in the formation of silliceous rocks suit-
able for use as millstones.

BROWN LOAM AND LOESS HILLS
West of the North Central Hills and stretching from

the Tennessee line to Louisiana, is the Brown Loam
and Loess Hills region. The western boundary is
sharply defined as the Joess hills drop off to the flood-
plain of the Yazoo and Mississippi rivers. The area re-
ceives its name from the color and character of the
surface materials. The hills along the east side of the
Mississippi River floodplain are covered with a thick
layer of loess. Loess is a buff-colored material, ex-
hibiting an angular structure, and it has a tendency to
stand resistant to lateral erosion in vertical columns.
The loess is material believed to have been trans-
ported by wind from glacial outwash material of Pleis-
tocene age. The loess surface mantle thins eastward
over a distance of twenty to forty miles until it blends
into the central uplands.

Loess is calcareous and fertile but easily eroded in
a direction perpendicular to the surface. The stream
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panks are vertical, and road cuts must be made verti-
cally or erosion is a serious problem. The loess de-
oosits vary from 30 feet to as much as 90 feet in depth
n places. Erosion cutting downward has produced an
axtremely rolling to very hilly landscape.

YAZOO BASIN

In the northwestern part of the staie, between the
-oess Hills and the Mississippi River and the Walnut
1ills at Vicksburg and the Chickasaw Bluffs around
Jemphis, Tennessee, lies the Yazoo Basin. Locally
he Yazoo Basin area is called the Delta, and is almost
otally contained between the Mississippi and Yazoo
ivers. The region is a floodplain composed of alluvial
feposits. The surface of the area appears almost per-
sctly flat, but close examination reveals slight eleva-
ions along the stream banks or along old meander
ielts of abandoned stream courses. As the streams
verflowed, the coarse materials were deposited first
fong the banks—resulting in a slight building of land
igher near the streams than in the surrounding area
eyond the stream courses. These uplifted ségments
fland are known as natural levees. From the natural
wvees the land tends to slope gently downward into
oorly drained topographic depressions known as
ackswamps. Streams in this region have a very small
radient of less than six inches per mile. They fre-
uently overflow their banks, leaving a thin layer of
it on the natural levees and increasing poor drain-
je conditions in the backswamp areas. Streams here
s0 tend to shift their courses frequently, often leav-
g behind a partially water-filled meander loop called
1 oxbow lake. As a flood control measure artificial
vees have heen constructed on top of the natural
vees. This procedure has resulted in increased de-
Jsition of silt on river beds and raised the water
vel. Reservoirs to regulate stream flow have also
sen built in the interest of flood control.

ACKSON PRAIRIE

The Jackson Prairie section lies in a narrow belt
aching from Clarke to Madison counties. The region
a flat to undulating area underlain by limestone,
arl, and clays of the Vicksburg and Jackson forma-
ns. The original vegetation cover consisted of open
tches of grasslands, interspersed with woodland
2as. The underlying parent materials have resulted
the formation of two distinct major surface regions.

The dark, calcareous surficial area, the product of
weathering of limestones and marls, is similar in color
and consistency to the surface materials of the North-
east Prairie. The second section is lighter in tone and
is a product of weathered clay.

In the Jackson Prairie are not only relatively good
agricultural soils, but also sufficient quantities of lime-
stone and clay to support a cement industry. Port-
land cement plants are located nearby at Vicksburg
and Brandon.

PINE WOODS

Extending southward from Jackson Prairie to within
twenty miles of the Gulf Coast, and from the Alabama
state line to the Brown Loam Belt is the Pine Woods
region. The general surface configuration is high and
rolling, with moderately high ridges forming divides
between streams. Elevations in excess of one hun-
dred feet between the hill tops and stream bottoms
are not uncommon. Most of the area is between 300
feet and 500 feet above sea level. The region was at
one time covered with a magnificent stand of longleaf
pines and was referred to as the Longleaf Pine Belt.
The subsurface materials are composed of the Cata-
houla Sandstone, the Hattiesburg, and the Pasca-
goula sands and clays; for about eighty miles inland,
the hill summits and higher levels are topped with
Citronelle deposits. The streams of the area trend
southward for the most part, and the region is bi-
sected by the Pearl River near its east-west midpoint.
The eastern section is drained largely by tributaries
of the Pascagoula River, whereas the western section
is drained by a number of streams.

COASTAL MEADOWS

The Coastal Meadows area marks the present
shoreline where the Gulf waters meet the land, and
extends inland some fifteen to twenty miles. A well de-
fined seaward boundary is not apparent. It is more ap-
propriate to consider this section as being the outer
edge of the East Guif Coastal Plain Province, and as
an area continually changing in its character and po-
sition. The region’s surface is relatively flat with a very
slight upslope toward the interior. The surficial materi-

- als are largely composed of recently deposited fine

sands and silts.

Arthell Kelley




GEOLOGY

Physiographically, Mississippi lies in the East Gulf
Coastal Plain Province except for small areas in Tis-
homingo County which are part of the Interior Low
Plateaus region, a subdivision of the Interior Lowlands
Province. The Gulf Coastal Plain is formed by gently
tilted Mesozoic and Cenozoic deposits which rest on
deformed rocks of the Appalachian and Ouachita

. mountains. These deposits consist of sediments laid
down in marine, brackish, and fluvial environments
and are tilted toward the Mississippi Embayment in the
northern part of the state. The amount of tilting varies
between 15 and 35 feet per mile at the surface and in-
creases with depth. The oldest rocks in Mississippi
are in the northeastern corner and become progres-
sively younger toward the coast—a result of land
building out into the ancestral Gulf of Mexico.

INTERIOR LOW PLATEAUS

The only portion of Mississippi in the Interior Low-
lands Province is found along its eastern margin in
Tishomingo County where older Paleozoic rocks are
exposed at the surface. This area is closely related to
the plateau regions of Tennessee and Alabama, and
is probably the southernmost extension of the Nash-
ville Dome. The rocks are Devonian and Mississip-
pian in age and consist of limestone, shales, sand-
stones, and chert.

GULF COASTAL PLAIN

The Mesozoic and Cenozoic surface deposits con-
sist of sediments ranging in age from upper Creta-
ceous (Gulf Series) to Recent. Rocks representative
of the intervals of time from Mississippian to Gulfian,
i.e., Pennsylvanian, Permian, Triassic, Jurrassic, Coa-
huilan (Cretaceous), and Comanchean (Cretaceous)
are not present on the surface in Mississippi, but all,
except the Permian, have been encountered in drill-
ing for oil and gas.

MESOZOIC ERA

The Cretaceous Period marks the end of the inter-
val of time referred to as the Age of Dinosaurs. Since
most of the Cretaceous deposits of Mississippi were
laid down under marine conditions, the only dinosaur
remains are those of the few marine reptiles living dur-
ing the time. The oldest Cretaceous deposits at the
surface consist of stream sands and gravels, which
are overlain by chalk and marls composed primarily
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GEOLOGIC CROSS SECTION

of shells of microscopic marine organisms. The chalk
and marls support an abundant growth of red cedar.
Bentonite clays within these sediments are formed by
the alteration of volcanic ash which fell in the north-
eastern part of the state. Other products of igneous
activity include buried intrusions at Jackson and Mid-
night in Humphreys County which were formed during
the same time period as the Bentonite clays.

CENOZOIC ERA

This era marks the advent of forms of life similar to
that of today and is often referred to as the Age of
Mammals. The Cenozoic deposits of Mississippi cov-
er approximately 85 percent of the state or that por-
tion lying south and west of a line from New Albany to
Houston to Starkville to Shuqualak. This era of time
is divided from oldest to youngest into the following
epochs: Paleocene, Eocene, Oligocene, Miocene,
Pliocene, Pleistocene, and Recent.

The Midway Group of the Paleocene Series con-
sists of a basal limestone unit, a middle clay unit, and
upper sand and lignitic clay.

The “gas rock” which formerly produced gas in
the Jackson field was deposited during the Paleocene
Epoch.

The Eocene Series of Mississippi is divided into
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Source: Mississippi Geological Survey

the Wilcox, Claiborne, and Jackson groups. The Wil-
cox Group, the oldest of the three, consists of sands,
clays, and lignites deposited in brackish marshes and
stream valleys. The lignites are intermediate between
peat and coal and have heating values ranging from
8,000 to 10,000 BTU. Numerous sharks’ teeth have
been found in a few thin marine marls in the east-
central part of the state. The Wilcox Group is exposed
along a ten- to twenty-mile belt extending from Me-
ridian to Louisville and Eupora, stretching into Ben-
ton County at the northern end of the state.

The Claiborne Group resembles the Wilcox in the
content of brackish clays and fluvial sands, but dif-
fers in having a greater percentage of marine green-
sands and marls. The marls contain numerous mol-
lusc shells such as those found around Newton. The
basal unit of this group is a siliceous siltstone some-
times referred to as buhrstone because it was once
used to make grinding wheels for pulverizing grain.

The Jackson Group is best known for its fossil
whale bones and large shark teeth as well as for its
ability to absorb water and expand. This capability for
expansion produces many problems in the construc-
tion business, since the force exerted is sufficient to
crack foundations and highway surfaces. The Jack-
son Group is exposed along a belt extending from



Yazoo City to Shubuta with its greatest width lying be-
tween Jackson and Canton.

The Oligocene Epoch is represented principally by
the Vicksburg Group and also by lignitic sands and
clays of the Forest Hill. The latter is interpreted as in-
dicative of deposition under brackish water or deltaic
conditions. The Vicksburg Group, overlying the Forest
Hill, is marine as indicaled by the abundance of ma-
rine fossils such as the scallop Pecten, the shell which
serves as the symbol for the Shell Oil Company. The
Vicksburg Group is little more than 100 feet thick and
is exposed along a beit only one or two miles wide
from Vicksburg to Waynesboro.

The Miocene Series of rocks consists primarily of
sediments deposited in fresh water, demonstrated by
the presence of fresh water and land plant fossils. This
series is difficult to subdivide into formations because
of the similarity of rock types, but three units have
historically been assigned. These are, from older to
younger and north to south, the Catahoula Sandstone,
Hattiesburg Formation, and Pascagoula Formation, all
of which consist of aliernating sands and clays ex-
tending to within a few miles of the coast.

The lower part of the Graham Ferry Formation is
the only unit that is presently recognized as being
Pliocene in age. The Graham Ferry Formation con-
sists of both brackish and marine sands and clays,
with mollusc shells being the basis for assigning the
lower part of this unit to the Pliocene and the upper
part to the Pleistocene.

The Pleistocene sediments of Mississippi were laid
down during the Ice Age when glaciers covered North
America as far south as southern lllinois. These sedi-
ments consist of stream-laid sands and gravels called
Citronelle and a windblown silt called loess. The Cit-
ronelle Formation overlies formations of a number of
epochs of geologic time due to its widespread distri-
bution in the southern part of the state. 1t also un-
derlies the loess along a narrow belt paralleling the
aforementioned bluffs from Louisiana to the Tennes-
see state line. The loess is a windblown, calcareous
silt deposited during the latter part of the Pleistocene

"Epoch on the eastern side of the Mississippi River
floodplain (the Delta area). The loess is approximately
75 feet thick near the bluifs at Vicksburg and Natchez,
but thins rapidly to the east. These deposits contain
remains of mastodons, tapirs, buffalo, and other Ice
Age mammals. :

The youngest sedimentary materials in Mississippi
are the alluvial deposits of the stream valleys and the
shoreline deposits of the coast. The most extensive
area of alluvial deposits is found west of the loess
bluffs in the Delta, a plain formed by flooding and
course changes of the Mississippi River. Ancestral
courses of the Mississippi include parts of the present
beds of the Sunflower and Yazoo rivers in which the
Mississippi River flowed some 4,000 to 5,000 years
ago.

Thus far only the near surface sedimentary rocks
which are gently tilted toward the Gulf of Mexico
have been discussed. In the subsurface, however, the
rocks are more strongly tilted, fractured and deformed
to produce subsurface basins and ridges. The largest
of these features are the Black Warrior basin and the
Mississippi salt basin which are separated by the cen-
tral Mississippi ridge. Recent investigations indicate
that the central Mississippi is a deformed area pro-
duced when the Ouachita Mountains were sheared
from the Appalachian chain. South of the ridge is
a fracture zone called the Pickens—-Gilbertown fault

zone. South of the fault zone is the Mississippi salt

basin area, underlain by a thick layer of salt which has
flowed upward in many places to form salt domes.

In the southern part of the state are two uplifted
areas called the Adams County High and Wiggins Up-
lift. Oil and gas fields associated with these features
are shown in the section on mineral resources. Two
small but interesting areas in central Mississippi are
designated Midnight Volcano and Jackson Dome.
These two features were produced by molten or ig-
neous material pushing its way toward the surface,
losing energy, and being subsequently covered by
younger sediments.

The preceding summary is an extremely condensed
version of the 350 million years represented by the
geology of Mississippi. Many details have been elimi-
nated by necessity, but the general reconstruction
represents at least a general overview of the geologic
formation of the state. Perhaps this overview will
create a better understanding of the processes in-
volved in the creation of Mississippi's land configura-
tion and an appreciation for the countless hours con-
tributed by geologists in unraveling the story in the
rocks.

Oscar L. Paulson Jr.
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CLIMATE

Mississippi has a humid subtropical climate,
though microclimatic factors vary from place to place
within the state. Mississippi lies outside the principal
storm tracts that cross the country; its climatic varia-
tions are broadly determined by the large land mass
to the north and west and by the Gulf of Mexico to the
south. These surface areas produce alternate flows
of cold air moving southward and warm, moist air
moving northward. Transitions, or fronts, between

these flows frequently bring abrupt changes in weath-

er conditions. The climates of Mississippi are the re-
sult of such interactions and meodifications between
the air flows and of the temporal patterns of the weath-
er changes they produce.

MOISTURE
PRECIPITATION—The southern one-third of Mis-

sissippi lies within an area characterized by maximum
precipitation east of the Rocky Mountains. The mean
annual precipitation exceeds 55 inches in the south-
ern one-third of the state and ranges from 60 to 65
inches on and near the coastal region. Elsewhere an-
nual means are 51 or more inches during the year,
with the exception of a few scattered locations in
central and northern Mississippi where annual pre-
cipitation is less than 50 inches. In most years an-
nual precipitation is within 15 inches of the mean.
The annual totals of precipitation in Mississippi be-
tween 1888 and 1972 have varied from a high of
102.89 inches at Beaumont in 1861 to a low of 25.97
inches at Yazoo City in 1936. In the coastal region,
the greatest mean precipitation occurs in summer; in
the southeast and southcentral parts of the state,
more precipitation falls in spring. Elsewhere rainfall
is highest in winter. The season with the lowest mean
precipitation is summer in the upper Delta and fall in
all other segments of the state. Seasonal precipitation
has varied from a high of 36.28 inches in the upper
Delta during the winter of 1931-32 to a low of 2.46
inches in the northeastern portion of the state during
the fall of 1972, inclusive of the period 1931-1972.
Monthly totals at individual stations have varied from
30.75 inches (July, 19186, at Merrill) to zero (reported
by various stations ranging from April through Novem-
ber during the period 1888-1972).
EVAPORATION-—Evaporation is controlled by
heat fluxes at the earth’s surface. Some precipitation
is returned as water vapor to the atmosphere. Part of
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the soil moisture is likewise evaporated; some is used
in life processes of vegetation and is transpired as
water vapor to the atmosphere. The annual mean loss
of evapotranspiration is about 54 inches in extreme
northeastern Mississippi, and ranges up to about 65
inches in parts of the most southerly Gulf Coast. The
rate of evaporation has an important impact on water
storage in ponds and reservoirs, and on agricultural
crops both irrigated and nonirrigated. The mean evap-
oration for May through October for northeastern Mis-
sissippi is about 39 inches (73 percent of annual) and
about 43 inches for the southern Gulf Coast (66 per-
cent of annual). Pan evaporation (estimated evapora-
tion from a NWS class A pan) represents maximum
or potential evaporation. Shallow lake evaporation is
about 74 percent of pan. The actual soil water loss is
usually less since soil moisture is limited.
DROUGHT— Mississippi is vulnerable to short-
duration droughts. Normally, the state has abundant
rainfall which supplies sufficient soil moisture for
crops. Drought is interpreted as a rainfall below nor-
mal for several weeks, and is soon detected in defi-
ciencies of soil moisture and other water resources.
Mississippi droughts generally occur within the an-
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nual growing season. Droughts make irrigation in Mis-
sissippi economically feasible at some locations;
damaging dry spells often occur during periods when
certain crops have critical water requirements for
growth. Occasionally during the warmer season,
pressure distribution is altered, bringing westerly or
northerly winds. If these conditions are prolonged,
drought conditions affecting agriculture may devel-
op, and forest fire potential increases. Prolonged
droughts are rare in humid Mississippi, but normal
ground or surface-water supplies are reduced. How-
ever, even during drought periods widely scattered
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WINTER PRECIPITATION SPRING PRECIPITATION thundershowers usua”y occur.
December - February March - May THUNDERSTORMS—Thunderstorms occur from
(inches}) {inches)

50 to 60 days per year in the northern portions of the
state; from 70 to 80 days per year near the Guif Coast.
During the warmer months, the coastal region experi-
ences about 90 percent of these storms between 6
a.m. and 6 p.m. Further inland, 85 percent occur be-
tween noon and midnight. The number of thunder-
storm days decreases to a minimum in the late fall
and early winter as the slow-moving, rain-suppressing
high pressure areas increase in frequency. Thunder-
storms in the late fall, winter, and early spring are
usually associated with passing cyclonic weather
systems. These may occur at any hour, and are usu-
ally accompanied by higher wind velocities than in
summer. In the winter about one-sixth to one-fourth
of precipitation days experience lightning and/or

SUMMER PRECIPITATION FALL PRECIPITATION thunder. Thunderstorms in Mississippi only occa-
June - August September - November sionally produce hail thaf reaches the ground. An-
finches) finches) nually, over half of all hailstorms occur in the spring

months; summer thunderstorms seldom produce hail.
Most of the hail reported in Mississippi is less than an
inch in diameter; hail damage chiefly affecis vegeta-
tion and is usually confined to small areas of only a
few square miles.

SNOW—Measurable snowfalls have occurred in
some portions of Mississippi from as early as Novem-
ber to as late as April. The mean annual snowfall is
about four inches near the northern border and de-
creases southward. In the southern third of the state
it is usually less than one inch. A record depth of 18
inches on the ground was measured at Mount Pleas-
ant on December 23, 1963. Some years stations may
record no snowfall or only trace amounts. A single

- AVERAGE ANNUAL GREATEST MONTHLY storm may account for a significant portion of a sea-
PRECIPITATION DAYS PRECIPITATION ) son’s snowfall.
{inches)

Source: National Weather Service, 1891 - 1960
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DEGREES
(Fahrenheit)

69
168
167
66
65
= 64

163
62
61
60

AVERAGE ANNUAL TEMPERATURE

TEMPERATURE
Mississippi’s mean annual temperatures vary with

latitude. Northern border counties average 61° F. to
62° F. and increase southward to about 68° F. in the
Gulf Coast counties. _

MAXIMUM TEMPERATURES—Summer  (June,
July, and August) is influenced by the position and
strength of the Bermuda High pressure system. More-
over, the jet stream is generally weak and located far
to the north in summer and cold frontal passages are
rare. The mean summer temperature is about 80° F.
or 81° F. Except near the Gulf Coast, daytime maxi-
mums exceeding 90° F. sometimes occur every day
in July or August. Near the immediate Gulf Coast, sta-
tions have reported an annual mean of fewer than 65
days when the temperature reaches 90° F. or higher.
Inland, the number of days for 90° F. temperatures
increases to more than 90 in most of the northern
sections of Pearl River, Stone, and George counties.
Further inland the number of days increases, exceed-
ing 104 days in some locations. Northward, the mean
number of days with temperatures over 90° F. de-
creases to as few as 80 to 65 days. With the excep-
tion of three years (1946, 1958, and 1961) during the
period 1888-1972, temperatures rose to 101° F. or
higher at one or more Mississippi locations. All of the
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AVERAGE NUMBER AVERAGE NUMBER
OF DAYS UNDER 32° OF DAYS OVER 90°
{Fahrenteit] {Fahrenheit)

3-11 .
3-11

AVERAGE DATES AVERAGE DATES
FIRST FROST LAST FROST

" AVERAGE ANNUAL

FREEZE-FREE DAYS RECORDING STATIONS

Source: National Weather Service

official temperature reporting stations in Mississippi
have recorded temperatures exceeding 100° F. Holly
Springs reported 20 days with temperatures 100° F.
or warmer and reached a temperature maximum of
115° F. on July 29, 1930. Temperatures reached 114°
F. at Aberdeen on July 13, 1930, including 24 days
100° F. or warmer.

MINIMUM TEMPERATURES—Minimum temper-
atures occur during the low sun period or winter sea-
son. Mean annual minimum temperatures occur most
frequently during the month of January in Mississippi,
while December and February rank as the second
and third coldest months respectively at most stations
within the state.

Stations situated in the northern tier of counties
tend to record the lowest January monthly minimums.
Here the overall average is about 31.2° F., with re-
ports at individual stations ranging from 29.1° F. to
32.6° F. Proceeding southward, January minimums
tend to increase so that stations in the middle of
the state experience January minimum temperatures
ranging from the middle thirties to the high thirties.

Coastal stations register the highest January mini-
mums. The overall average is approximately 43.2° F.
with temperatures occurring at individual stations
from41.2° F.upto44.2° F.

Absolute minimum temperatures occur most fre-
quently in the month of February in Mississippi. Jan-
uary and December are the only other months in

‘which absolute minimum temperatures have been re-

corded and rank second and third respectively. The
absolute minimum temperature of —16° F. was re-
corded in February, 1966, at Batesville in Panola
County.

SUNSHINE

The mean annual hours of sunshine range from
about 2800 in the Upper Delta to about 2600 in other
parts of the state. The mean annual percentage of
possible sunshine is 60 to 64 percent. On the winter
solstice (December 22) the sun is above the horizon
for 9 hours and 48 minutes along the extreme northern
Mississippi border, and for 10 hours and 13 minutes
at the extreme southern tip of the state. After that
date, the length of the day increases until the summer
solstice (June 21), when the sun is above the horizon
for 14 hours and 31 minutes along the state’s ex-
treme northern border, and decreases southward to

AR R S e e

ik

3
&
o




TEMPERATURE RANGES OF SELECTED CITIES
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14 hours and 6 minutes at the exireme southern tip.
The monthly mean total hours of sunshine reaches a
low of 140 hours or less in northern Mississippi in De-
cember and January; during these months it is less
than 160 hours in the southern part. Maximum period
of sunshine occurs in June—time ranges from about
320 hours in the extreme northwest down to about 190
hours in sections of the southeast. In July the number
of sunshine hours decreases and ranges from 250 to
260 hours in the southwest and up to 310 to0 320 hours

in the northwest.

The direct sunshine received is related to cloudi-
ness; annually, cloud cover exists for little more than
half of the day. The maximum cloudiness and the
minimum sunshine occur in the winter months when
rainy and/or overcast days are most frequent. From
spring through summer and on to October, the aver-
age amount of cloudiness generally decreases in the
state except for a July increase along the coast. Usu-
ally the least cloudiness occurs in October. The num-
ber of clear days is minimum in January and Febru-
ary, generally increasing to a maximum in September
and October in most of the state, with the exception
of a decrease in June and July near the coast.
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HUMIDITY

The annual mean relative humidity is approximately
70 percent near the Tennessee border and increases
southward to 76 percent. During a day the relative hu-
midity values vary widely—dropping with rising tem-
peratures and increasing with falling temperatures.
Ordinarily the lower relative humidities occur in the
warm afternoon hours; later, when temperatures coo!,
the values increase, reaching high percentages late at
night with maximums occurring in the early morning
hours. Humidities below 30 percent are most apt to
occur in October and November; the number of days
with humidities of below 30 percent are fewer in the
other months and are at a minimum in the summer.
Humidities between 30 and 50 percent occur each
month; on an annual basis they total about one-half
of the hours in northern Mississippi. Humidities of 80
percent or higher may occur at any hour throughout
the year, but are most frequent in the early morning
hours and during periods of rain. Heavy fog occurs
occasionally near daybreak; it generally dissipates
early in the forenoon and rarely lasts through the day.
When a combination of high temperature and high
dewpoint (high humidity) develops, conditions can
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become uncomfortable. In summer, high humidities
may build up progressively for several days, and the
nights may become oppressive. Such conditions are
most noticeable when wind velocity is very light or
calm during the late afternoon or night. The principal
means of relief is brought by thundershowers, which
are sometimes accompanied by locally destructive
and violent winds.

WINDS

Winds in Mississippi occur from the southeast to
the southwest quadrants for more hours annually than
from other sectors of the compass. The average wind
speed is 10 mph or less; wind velocities are higher
near and during storm periods. Cn an annual basis
calm conditions are present about one-tenth of the
time. Windy weather for a prolonged period accom-
panies intense, slow-moving pressure disturbances
coming from the west, while relatively shorter periods
of windy weather are associated with passing fronts,
squall lines, or thunderstorms.

Damaging winds may occur any hour during the
year. High wind speeds are usually associated with
severe local storms which begin as thunderstorms.

Source: National Weather Service

Nearly every squall line of moderate to heavy inten-
sity produces damaging winds, damaging lightning
strokes, local pockets of hail, and small areas of
heavy rain. These areas of damage lie in swaths that
extend in the direction-of the storm movement. Most
of them show direct evidence of being produced by
straight-line winds, some of which may have turbulent
downdraft gusts of 100 mph or more at the surface.
Tornadoes—Rotary winds in Mississippi appear
in the immediate vicinity of a tornado funnel and when
these winds touch the ground the ensuing damage
shows evidence of the rotary origin. These winds
whirl at a rate of 200 mph or more around funnels
commonly extending several hundred yards in diam-
eter. These small, severe storms first form several
thousand feet above the earth’s surface, usually dur-
ing warm, humid weather, and most frequently in
conjunction with a severe thunderstorm. When the
weather conditions are right, sometimes a family se-
ries of two or more are associated with a parent thun-
derstorm or with a squall line which may extend for a
distance up to several hundred miles. As the storm
front moves, tornadoes may form at intervals along
its path, travel for a few miles, and dissipate. Heavy
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hail, downpours of rain, and lightning flashes of high
intensity often precede a tornado. Among the random
motion of the dark heavy clouds of the parent thun-
derstorm system, funnel clouds appear below and

. usually as an exiending pendant from the turbulent
overcast sky; funnel clouds are wide at the top and
taper to a small diameter toward the earth. This funnel
is the generally pale, visible condensation around a
violently rotating column of air whirling in corkscrew
fashion. '

Many funnel clouds in Mississippi only exist for a
few minutes and never lower to the ground. Others
only momentarily touch down, rise, then dissipate and
disappear; however, a few stay on the ground for
longer periods. The tornado winds have a distinctive
roar which can be heard for several miles. The roar
of the funnel cloud aloft, a shrill high-pitch shriek,
increases as the funnel nears the ground, and is
loudest (a deafening roar) when the tornado dips to
the ground and churns the earth as it moves across
the surface. Spherics measurements show that the
tornado is accompanied and preceded by intense
electrical activity, resulting in many more lightning
discharges than in a typical thunderstorm (more than

five times as many).

Tornadoes in Mississippi are embedded in a wide
area of straight-line winds which may be moving at a
speed up to 45 mph or more. The tornadoes vary con-
siderably both in intensity and area covered. Funnel
clouds range in length from 800 feet to 2,000 feet and
most last less than eight minutes. Some touch the
ground for less than a minute, or the end that touched
down causes damage in an area only a few yards
across. Other tornadoes last much longer; the de-
structive tip at the earth’s surface may be as large as
300 yards and at times encompass an area slightly
over a mile wide. Inside the spinning funnel a partial
vacuum is formed. A tornado-enveloped building ex-
plodes outward, while a building at the edge of the
funnel blows down. This happens in a matter of sec--
onds, and debris is thrown in all directions.

Tornadoes can occur in any county in Mississippi,
but years may go by without a funnel cloud touching
down anywhere in the state. Tornadoes may occur at
any hour, though their greatest frequency is between
1 p.m. and 7 p.m. Most Mississippi tornadoes occur in
sparsely settled areas and without deaths or injuries.
The relatively few large, long-lasting, more severe tor-
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nadoes can cause considerable damage to life and
property, especially if they pass over thickly settled
areas. There have been, at rare intervals, days when
tornadoes brought death or injury to 500 or more Mis-
sissippians. In one-third of the 20-year span 1953—
1972 no deaths were recorded due to tornadoes in
Mississippi.

Hurricanes—Another hazard to life and property in
Mississinpi is the tropical cyclone which occurs from
Suie to November. While these storms generally move
into the slate on the coast, they have on occasion en-
tered Mississippi as far north as Meridian or Green-
ville after crossing part of Alabama or Louisiana.
These latter storms are usually weakened consider-
ably by passage over land. Loss of life and property
due to high winds are mostly confined to the coastal
areas, with interior losses resulting generally from rain
damage to crops and from floods. Hurricanes which
move inland aver southeast Louisiana may be as dam-
aging on the Mississippi coast as those which cross
the coastline. This is especially true of those moving
from the southeast, because of the usually more se-
vere winds in the northeast quadrant and because of
the high seas which move across the Mississippi

TOTAL NUMBER OF GALE WINDS

1875 — 1959
fover 39 miles per hour)

SISSIR g -

Sound and pile up on the shore. Those which move
westward offshore often cause tide and wind dam-

age on the coast. Those which move northeastward
across or south of the Louisiana Delta and move in-
land between Mobile and Panama City are usually less
damaging because the winds are offshore and tides
are subnormal. Hurricanes which move inland on the
Alabama coast may affect Mississippi only slightly
because of less intense offshore winds in their west-
ern portions.

The chances for hurricane-associated wind dam-
age decreases as one goes inland, away from the
Gulf of Mexico. Near the coast, sustained winds of 100
mph or more have a 100-year mean recurrence inter-
val. The eye of Hurricane Camille crossed the Han-
cock County coast Sunday evening August 17, 1969,
over the towns of Clermont Harbor, Waveland, and
Bay St Louls, and moved generally north-north-
westerly through the coastal counties. People near the
center of the eye reported its passage lasted thirly
minutes or so. There were no instrument readings of
the top wind velocities near the eye of Camille as she
crossed the coastline. E. J. Saltsman

Raiph D. Cross

ROUTES

Hurricanes

Tropical storms

Dissipation

HURRICANES AND TROPICAL STORMS
1926 — 1971

Source: National Weather Service
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NATURAL VEGETATION

The pattern of major vegetation zones in Missis-
sippi differs from that of surrounding states in having
a predominantly north—south orientation. This pattern,
dominated by three zones running essentially the en-
" tire length of the state, is due largely to the strong in-
fluence of the northward extension of the Gulf Coast-
al Plain forming the Mississippi Embayment. Even
though most of the state lies within the Guli-Atlantic
Coastal Plain Province, Mississippi has an unusually
rich and diverse vegetation. The vegetation types and
the principal species listed herein refer to potential
natural vegetation and do not necessarily reflect the
pattern in certain local areas which may be highly
modified by agriculture or other land-use practices.

The most prevalent Mississippi vegetation type is
the Oak-Hickory—Pine Forest which covers well over
half the total area. Interrupted only by two narrow
strips of prairie, this zone extends in a broad, almost
continuous band more than half the width of the state,
from the northeast to the southwest corners. This for-
est type, found only in the southeastern United States,
consists' of a complex mixture of hardwoods and
pines. With little disturbance the pines tend 1o be re-
placed by hardwoods in most areas. However, follow-
ing such extreme disturbances as fire or cultivation,
forests in this area often revert to essentiaily pure
stands of pine. Occasional outbreaks of fire are
thought to be a natural part of the ecology of this
area, even if man-caused fires are excluded. With the
additional extensive disturbance caused by man, the
forested portions of this zone now contain consider-
ably more pine than would be true under more natural
conditions. The dominant {rees of this area include
mockernut, bitternut, pignut, shagbark, pale hickor-
ies, white oak, post oak, northern and southern red
oak, black oak, blackjack oak, loblolly pine, and short-
leaf pine. In wet areas yellow poplar, bay magnolia,
shumard oak, live oak, willow ocak, and sweetgum are
common. Understory trees include dogwood, sour-
wood, and red bay.

Lying west of the Oak—Hickory—Pine Forest is a nar-
row belt of Oak-Hickory Forest which is discontin-
uous, but extends for the entire length of the state.
This narrow vegetation zone is a southern extension
of a forest type that is prevalent on relatively dry sites
throughout much of the central Midwest of the United
States. It is a complex forest association, and different
species appear dominant in various areas throughout
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the geographical expanse of the forest—black oak,
white oak, northern red oak, post oak, shagbark hick-
ory, mockernut hickory, and pignut. Other dominant
species that are found in Mississippi include big sheli-
bark black hickory, bitternut, sweetgum, yellow pop-
lar, winged elm, and hackberry. Understory species
include dogwood, ironwood, sourwood, serviceberry,
and black haw.

The entire length of the western boundary of Missis-

" sippi is covered by a rich southern floodplain forest,

which extends from the Guif of Mexico up the Missis-
sippi Valley into Illinois. This forest type is also found
in a much narrower band along the valleys of the Pearl
and the Pascagoula rivers in southeastern Mississippi.
Typical dominant species in this forest include bald
cypress, tupelo gum, pecan, willow oak, water oak,
shumard oak, overcup oak, and swamp chestnut oak.
Understory species in this forest include red bay, rat-
tan vine, cabbage palm, water elm, and red haw.

The Black Prairie consists of two separated bands
of dark, heavy soils with associated vegetation. The
first is a crescent-shaped area extending northwest to
north from the Alabama line at Clarke County. On the
deeper soils of this area are found red cedar, overcup
oak, shumard oak, green ash, durand oak, laurel oak,
and nutmeg hickory. On the thin soils of this zone
are glade-like areas which contain species of prairie
sunflower, prairie cornflower, prairie rose, cherokee
sedge, tuberus milkweed, prairie clover, and big blue-
stem grass.

The southernmost part of Mississippi gives rise to
an extremely rich forest known as the Southern Mixed
Forest. Extending from the Gulf of Mexico north for
approximately 100 miles, this forest consists of a mix-
ture of pines and both deciduous and evergreen
broadleaf trees. The species of pines include long-
leaf, loblolly, and slash; the broadleaf deciduous spe-
cies include sweetgum, beech, yellow poplar, white
oak, swamp chestnut oak, turkey oak, and cucumber
tree; the evergreen broadleaf trees include bay mag-
nolia, southern magnolia, live oak, and laurel oak. Un-
derstory species include Florida maple, galiberry, wax
myrtle, ironwood, red bay, cabbage palm, dogwood,
titi, and holly. On sandy sites near the coast the forest
becomes more open, and the pines increase in dom-
inancy.

Joab Thomas



OAK-HICKORY-PINE FOREST

Specles include mockernut, pignut, shagbark
and pale hickorles, whits oak, post oak,
black oak, northern and southern oak,
toblolly and short leaf pine, yellow poplar,
bay magnolia, and sweetgum.

CAK-HICKORY FOREST
Specles include black oak, white oak,
northern red oak, post osk, shagbark
hickory, mockernut, pignut, and big
shellbark hickory, sweetgum, yellow poplar,
winged elm, and hackberry.

SOUTHERN FLOODPLAIN FOREST
Species include bald cypress, tupelo gum,
pecan, willow oak, water oek, shumard oak,
overcup oak, swamp chestnut oak,
cottonwood, red bay, water elm, red haw,
and willow,

SOQUTHERN MIXED FOREST
Specles Include sweetgum, beech, yellow
poplar, white oak, swamp chestnut osk,
turkey oak, cucumber tree, bay magnolia,
southern magnolia, live oak, laurel oak,
ironwood, red bay, and holly.

PRAIRIE BELT :

Species include red cedar, durand oak,
overcup oak, shumard oak, laurel cak, green
ash, nutmeg hickory, prairie coneflower,
prairie rose, prairie sunflower, cherokee
sedge, tuberous miikweed, and prairie
clover,

GENERALIZED VEGETATION

Source: A.W. Kuchler, The National Atlas of the United States of America
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SOIL RESOURCES

Mississippi is blessed with a variety of soils with
great production potentials yet to be fully realized.
With slightly over 30 miltion acres of land in the state,
Mississippi has more acreage of highly fertile soil
than most other states in the South. However, to in-
crease present farm incomes and to mest future agri-
cultural needs, good soil management will be needed
on every acre of land whether it is in the fertile Delta
area or in the less productive hill section.

TYPES AND USES
Geology (providing parent material), topography,

climate, and vegetation have been the primary factors
in the development of Mississippi's soils. The great
number of soill groups, families, series, and types re-
sulting from these and other minor factors precludes
the possibility of discussing them in detail here. How-
ever, a general categorization of the state’s soils is
made on the basis of eight recognized land resource
areas reflecting certain inherent characteristics of
s0il groupings.

MISSISSIPPI DELTA—Soils of the Delta Area oc-
cupy the floodplains and other depressional or basin-
like areas subject to seasonal saturation with water.
Comparatively, these are young soils. Having been
deposited by river action, they are generally high in
organic matter, plant nutrients, and weatherable min-
erals. These soils are contained in a region of about
5 million acres and comprise one of the nation’s more
highly productive land areas. The major Delta soils in-
clude Sharkey, Dundee, Commerce, Alligator, Dubbs,
Forestdale, Robinsonville, Tunica, and Tutwiler.

The Delta is a prosperous and highly specialized
agricultural area. Soil tests indicate that when this
land is drained and fertilized, the soils are productive
and well adapted to a wide range of crops. Lead-
ing crops are cotton, soybeans, grain sorghum, and
rice. Vegetable yields are increasing, and this region
has the potential for becoming one of the feading
vegetable-producing areas of the country. It is prob-
able that the Delta will remain a highly specialized
and mechanized farming area.

BROWN LOAM (THICK LOESS)—The soils of
the Brown Loam Area are developed from loess, or
windblown material, generally over four feet thick.
This is the most uniform soil material found in Missis-
sippi. Because of this uniformity, the number of differ-
ent soils in the Brown Loam region is small in com-
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parison with other land resource areas. Soils of this
area are all high in silt content and, especially when
slopes are steep, are subject to severe erosion.
The uniform parent material contains sufficient native
fertility for rapid plant growth, a fact reflected in the
production of forage and other crops throughout the
Brown Loam Area. Hardpans or impervious layers
are common in these silty soils and are classified as
fragipans. The major Brown Loam soils are Loring,
Memphis, Collins, Calloway, Falaya, Grenada, and
Natchez.

THIN LOESS AREA-—The soils of this area have
developed from thin loess (less than four feet) over
sandy and clayey coastal plain materials. The nearly
level to sloping soils are formed in silty substances
overlying loamy materials; steeper soils are formed in
mainly loamy materials. The dominant soils of this type
include Gillsburg, Providence, Smithdale, Arkabutla,
Ariel, Bude, Ealaya, Lexington, Ruston, and Sweat-
man.

Soils of the floodplains, when drained, along with
the gently sloping soils of the uplands are well suited
for row crops. All require applications of complete
fertilizers. The primary crops grown in the Thin



Loess Area are cotton, soybeans, corn, and grain
sorghum. The soils are also well suited for forage and
pasture crops. About 40 percent of the area is in
woodland, primarily mixed hardwood and pine.

BLACKLAND PRAIRIES (BLACK BELTS)-—The
major portion of the Blackland Prairie is located in
northeastern Mississippi, though a smaller area ex-
tends from Jackson southeastward to Wayne County.
Most of these soils are clayey or fine in texture and
many are high in lime. The sloping soils are subject
to severe erosion when cultivated without adequate
conservation measures. In general, they are best
suited to perennial grasses and legumes, since most
are difficult to cultivate because of texture and wet-
ness. These finer textured soils which easily bog in
winter months are somewhat droughty during mid-
summer, a disadvantage for grazing. The leading
Blackland Prairie soils are Okolona, Leeper, Brooks-
ville, Catalpa, Kipling, and Vaiden.

UPPER COASTAL PLAIN—The soils of this area
are formed in loamy, clayey, and sandy materials.
Their fertility status is generally low and complete fer-
tilizers are necessary for high crop yields. The flood-
plains, when drained, and the gently sloping uplands
are well suited for such row crops as cotton, soy-
beans, corn, and grain sorghum. Beef cattle, dairying,
vegetable crops, and pine timber also contribute to
the agricultural economy of the Upper Coastal Plain.
The major soils of the area include Smithdale, Ora,
Sweatman, Cahaba, luka, Mantachie, Prentiss, Prov-
idence, and Ruston.

INTERIOR FLATWOODS—The Interior Flatwoods
is a narrow area in northeastern Mississippi, extend-
ing from Tippah County southeastward into Alabama.
The soils of this area have formed in silty and clayey
materials. Their fertility level is generally low and
complete fertilizers are necessary for high crop
yields. The soils are level to sloping, and many need
draining. Major Interior Flatwoods soils are Wilcox,
Falkner, Mayhew, Adaton, Arkabutla, Providence, Sa-
vannah, and Smithdale.

The Flatwoods is well suited for loblolly pine, and
much of the area is used for timber production. A
general type of farming is also practiced, yielding cot-
ton, corn, soybeans, pasture grasses, and hay. Sweet
potatoes are produced in small areas as a specialized
crop, and, in recent years, soybeans have become
the most valuable row crop.

Delta

Brown loam-thick loess
Thin loess

Upper coastal plain
Interior flatlands
Blacklands

L ower coastal plain

Coastal flatwoods

GENERALIZED SOIL REGIONS
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March 10, 1983

Mr. Steve Simon
Regulations of ATF

P. 0. Box 385
Washington, D.C. 20044

Dear Steve:

Enclosed please find three documents supporting my position that

an Appellation of Origin status should be awarded to the Mississippi
Delta as outlined in my prior application. As mentioned in the
letter submitted by Dr. Boris J. Stojamovie, viticultural and enolog-
ical enterprises in Mississippi proved to be quite luerative in the
earlier part of this century., In an effort to revitalize this
industry in the past decade, millions of dollars have been spent in
this state towards viticultural research stations, such as the one
located in the heart of the Delta at Stoneville, Mississippi, as well
as Mississippi State University's Enology Laboratory, erected in 1976.
It is doubtful that such effort and expense would have been invested
were it not for the complete confidence of legislators, educators, and
enologists that Mississippi is indeed capable of producing great wines.
The eight national awards earned by Rushing Wines at the Wineries
Unlimited Competitions of 1978 and 1979 proved this confidence well-
justified, and these awards further demonstrate our great efforts to
produce high quality estate bottled wines.

Aside from these considerations, however, lies the fact that the
Mississippi Delta has been a natural viticultural area for centuries,
long before the advent of hybrids and other grape cultivars. Among
the native grapes which were then abundant in this area were the Vitis
Rotundifolia, the Vitis Aestivalis, the Vitis Cinera, and the Vitis
Cordifolia. Of these we_ cho se the Vitis Rotundifolia, or the musca-
dine, to produce all 6 varieties of Rushing Wine. These native Ameri-
can grapes are still found in abundance in the forests and riverbanks
of the Mississippi Delta, which certainly should help qualify us for
our own Appellation of Origin. Dr. C. P. Hegwood has provided for you
the specifics regarding this prolifie viticultural heritage of our area.

Finally, as Mississippi's first commercial winery since Prohibition, we
greatly appreciate the significance of this application. All of the
wines produced here are made from grapes grown at the winery, which is
a great source of pride to us. We ask that you enable us to share this
information with our consumers by approving our application for an
Appellation of Origin. Sould you need further information, please
notify us and we shall do our best to provide it. Thank you for your
consideration and we hope to hear from you soon.

Sincerely,




DIVISION OF AGRICULTURE, FORESTRY & VETERINARY MEDICINE
OFFICE OF VICE PRESIDENT

MISSISSIPPI STATE UNIVERSITY

P. O. Box 5386
MISSISSIPPI STATE, MISSISSIPPI 39762

February 14, 1983

Mr. Sam Rushing
P. 0. Box 282
Merigold, MS 38759

Dear Mr. Rushing:

It is my understanding that you ha%ze applied to the appropriate authorities
for an appellation of origin for the Delta Region of Mississippi.
I support your application without reservation.

As you may know, Mississippi State has a very fine teaching, research and
extension program in viticulture and enology. The Mississippi Agricultural
and Forestry Experiment Station has established research vineyards at

four of its Branch Experiment Stations throughout the State and here

on the main campus. Several hundred varieties, hybrids and selections
from grape breeding programs in California, Arkansas, Florida, Alabama,
Georgia, North Carolina and elsewhere are being tested at one or more

of these locations. Other tests are being conducted on fertilization,
weed, insect and disease control; and a variety of management practices.
The person in charge of this viticulture program is Dr. Clinton Hegwood, Jr.,
Truck Crops Branch Experiment Station, Crystal Springs, MS. 39059

In addition to the viticulture program, the State of Mississippi has seen fit
to appropriate well over one million dollars to build and equip the A. B.
McKay Food and Enology lab, devoted almost exclusively to research in the
making of wines. Although Mississippi is obviously new in the field of
viticulture and enology, the Enology Laboratory is the finest such
university teaching and research facility in the U.S. Under Regional
Project No. 00142, "Grape Germ Plasm Evaluation for Enological Utilization,"
involving Tennessee, Alabama, Arkansas, Florida, Georgia, North Carolina,
Texas, Virginia, South Carolina and Mississippi, Mississippi State has been
given the lead role in the Southern Region in enology research. The
Director of the Enology Lab is Dr. Boris J. Stojanovic, Professor of
Enology, P. O. Box NH, Mississippi State, MS 39762.

As you know, in the USDA/Land-Grant System the Cooperative Extension Service
has responsibility for the dissemination of information to farmers or
growers. Dr. Richard H. Mullenax,fxtension Horticulture, P. O. Box 5426,
Mississippi State, MS 39762, is the person in charge of the Extension
viticulture program. The Food and Fiber Center in Extension works with

the current wineries and/or persons interested in establishing wineries.
Surveys conducted recently by Cooperative Extension suggest there is a
substantial interest in the State for the establishment of a nunber of

new vineyards, nurseries, and wineries.




Mr. Sam Rushing

I am sure you are aware that research results indicate substantially
higher yields of grapes are possible in the Delta Region than in any
other part of the State. As I recall, in trials at the Delta Branch
Experiment Station one variety of Rotundiflora produced approximately
22 tons of grapes per acre. I am confident that as more information
on the potential for the production of grapes in the Delta becomes
available and the conversion of these grapes into wine, juice or other
products, there will be a substantial increase in the acreage grown
in that region.

I hope the above provides the information needed to support your
appellation of origin for the Delta Region. The granting of that request
would obviously make Mississippi State University's investment in its
viticulture and enology teaching, research and extension programs more
productive.

Thank you.
Sincerely yours,
S ) _/
b{‘/ s
—— . Se
“¥ice President
INW:bn

cc: Dr. James D. McComas, President
Mississippi State University
Mississippi State, MS 39762

Dr. Clinton P. Hegwood, Director

Viticulture Program

Mississippi Agricultural and Forestry Experiment Station
Truck Crops Branch Experiment Station

Crystal Springs, MS 39059

Dr. Boris J. Stojanovic, Director
A. B. McKay Food and Enology Lab
P. O. Drawer NH

Mississippi State, MS 39762

Mr. Richard H. Mullenax
Extension Horticulturist

P. O. Box 5426

Mississippi State, MS 39762




COLLEGE OF AGRICULTURE AND HOME ECONOMICS ¢ AGRICULTURAL AND FORESTRY EXPERIMENT STATION
MISSISSIPPI STATE UNIVERSITY

A. B. McKay Food and Enology Laborator
P. O. Drawer NH . .
Mississippi State, Mississippi 39762
Phone (601) 325-3200

February 14, 1983

Mr. Sam Rushing

Winery Rushing

Box F

Merigold, Mississippi 38759

Dear Mr. Rushing:

From our conversation of a few weeks ago I understood it that you had
applied to the Bureau of Alcohol, Tobacco, and Firearms, U. S. Department of
Treasury, for the establishment of Mississippi Delta as an American viti-
cultural area in order to provide for its use as an appleation of origin on
wine labels and in wine advertisements (See Industry Circular, No. 82-4, BATF,
U. S. Department of Treasury). Establishment of such areas became effective
on January 1, 1983. With this letter I would like to offer my unqualified
support to your application.

Mississippi Delta is one of the few areas in the state where the in-
terest of people in grape production is the greatest, and the planting of
vineyards is expanding at an ever increasing rate. This seems to me to point
out toward the Delta eventually developing into the grape producing area of
the Southeast. Once it was almost unthinkable of having vineyards in that
area due to hot climate, prevalence of diseases, etc. Presently, however,
the genetics of grape breeding has progressed so much that there are resistant
cultivars to most of the commwon diseases, and are grown successfully in our
experimental vineyard at Stoneville, Mississippi, as well as throughout the
area by the grape growers. I am specifically referring to French-American
hybrid cultivars and even some of the vinifera cultivars show promise. There
are many breeder selections that the Enclogy Laboratory at Mississippi State
University has tested in collaboration with grape breeders in the Southeast
(S-142 Regional Project) and has found that a great number of them can be
grown successfully under the conditions of hot and humid climate. In fact
majority of grapes grown around the world are found in hot climates.

Other recent developments in grape breeding such as the new vinifera-
rotundifolia hybrids developed by Professor Harold Olmo at the University of
California-Davis are showing resistance to Pierce's disease while bearing
fruit typical of a respective vinifera parent. The staff of the Enology
Laboratory conducts cooperative studies with Davis' scientists whereby some
200 selections are presently grown in our experimental vineyards where they
are being tested for Pierce's disease resistance.

At present the Delta area does not have hundreds upon hundreds of acres
of vineyards yet is has a great natural lay-out for being an American




Mr. Sam Rushing
February 14, 1983 Page 2

viticultural area, particularly as it possesses a virtually inexhaustible
supply of water by virtue of the Mississippi River flowing through the area,
and by the availability of labor and capital.

The grape and wine research at Mississippi State University is geared
toward developing information for the resurrection of the wine industry in
the state, which was very viable before the Prohibition. The research at
Mississippi State University is committed to assist the development of grape
and wine industry in the state. Very significant progress has already been
made. This is attested by the fact that five or six years ago we had
practically zero acreage in the state, and now in my estimation, there are
700 to 800 acres, of which about a third to a half is distributed throughout
the Delta area.

The wine industry in Mississippi is small farm oriented, and I hope that
authorities will find it fit to approve Mississippi Delta area as an
American viticultural area.

Sincerely,

Head of Laboratory

BJS:nr

cc: Vice President L. N. Wise
Director R. R. Foil
Associate Director A. D. Seale
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AGRICULTURAI:AND FORESTRY EXPERIMENT STATION

MISSISSIFPPFI STATE UNIVERSITY

TRUCK CROPS BRANCH EXPERIMENT STATION
CRYSTAL SPRINGS, MISSISSIPPI 39059
PHONE (601} 892-3731

February 22, 1983

Mr. Sam Rushing

The Winery Rushing

P. 0. Drawer F

Merigold, Mississippi 38759

Dear Sam:

I am responding herein to your recent questions
about the Mississippi-Yazoo Dalta area being a grape grow-
ing region. 1In an attempt to answer your questions I
offer the following technical definitions to substantiate
that the Mississippi Delta area is, in fact, a natural
grape growing region.

Around the world grapes are grown most successfully
between 34° north and 49° south latitudes. The altitude
limitations for grapes are 5,000 to 6,500 feet below the
timber line.

Natural grape growing areas can also be defined
by the mean temperatures of the warmest and coldest months.
The mean Semperature for the warmest monthly period must
exceed 66 F and the mean temperature for the coldest monthly
period must exceed 3OOFO For Stoneville, Mississippi these
figures are 81"F and 45°F respectively for August and January.
The minimum tempgrature that most native euvitis grapes can
tolerate is - 15°F and -3"F for wvitis rotundifolia.

The grape growing regions of California have been
defined by growing degree days as follows:

Region Growing degree days
I 1700 - 2480 Cool
II 2520 - 2990 Moderately cool
ITI 3100 - 3480 Warm
v 3500 - 3990 Moderately hot
\Y% 4010 - 5900 Hot

Using weather data from the National Weather Service
office at Stoneville, Mississippi, the Mississippi Delta area
accumulates from April through October an average of 5085
growing degree days each year. I used l16~-year average
(1960 to 1976) and calculated from a 50 base. By this

TRUCK CROPS RESEARCH CENTER




definition the Mississippi Delta region is the same as
Region V in California.

We also know that loam to sandy loam soil is
desirable for grapes and a soil containing 40% sand, 40% silt
and 20% clay is ideal for grapes. There are thousands of
acres of soil like this in the Mississippi Delta area. There
are approximately 4.5 million acres of land in the Mississippi
Delta and at least 1 million acreswiell suited for growing
grapes.

As you can see, there are several ways to technically
define matural grape growing regions and by all of these
definitions the Mississippi Delta area qualifies as a natural
grape growing region.. )

The fact that two euvitis and one muscadinia species
are known to be growing indigenously in the area further sub-
stantiates this area to be a natural grape growing region.

I hope I have provided some information that you
can use to support your application for an appellation of
origin for the Delta region of Mississippi. If I can be of
any further assistance to you in this matter, please do not

hesitate to ask.
Singerely,
| @a Gustlfy)
C. P. He od, Jr'

Horticulturist

CPH:my]j

cc: Dr. Louis N. Wise, Vice Presidént
Mississippi State University -
Mississippi State, MS 39762

Dr. Boris J. Stojanovic, Director
A. B. McKay Food and Enology Lab
P. 0. Drawer NH

Mississippi State, MS 39762

Mr. Richard H. Mullenax
Extension Horticulturist

P. 0. Box 5426
Mississippi State, MS 39762




