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PREFACE 

The geological investigation of gravel deposits in the Lower 

Mississippi Valley and adjacent uplands was authorized in first indorse-

ment, dated 12 April 1944, by the Chief of Engineers to letter, dated 

4 April 1944, from the President, Mississippi River Commission, to the 

Chief of Engineers, U. s. Army. 

The field work for the investigation was accomplished under the 

general supervision of Dr. H. N. Fisk, consultant, by personnel of the 

Geology Branch, Soils Division, Waterways Experiment Station. H. N. Fisk 

and R. J. LeBlanc were in immediate charge of the field work and prepara-

tion of data. The latter •.•as accomplished largely by P. R. Mabrey. This 

report was drafted by E. L. Krinitzsky under the general direction of. 

A. Osanik and W. J. Turnbull. 

~1982 .. 
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GEOLOOICAL INVESTIGATIOU OF GRAVEL DEPOSITS 

IN THE LOWER MISS rss IPPI VALLEY AND ADJACENT UPLANDS 

PART I: INTRODUCTION 

1. The geological investigation of the Mississippi River and adja-

cent uplands described herein had as its objective "To locate gravel 

deposits in the river_ which can be mined by dredges, and deposits off the 

river which can be mined by dredges built at the site or by land equip-· 

ment within easy hauling distance of the river, say 20 miles. Only sub-

stantial deposits should be reported upon, but the determination of exact 

quantities available is not desired. That wi-11- be- done- at a later date 

. by the district concerned."* 

2. In accomplishing this objective topographic profiles along all 

of the important roads in the area were ma.de; gravel outcrops were noted 

on these profiles, ani terrace sequences, as well as their histories, 

were deduced from topographic information, drainage patterns, plus avail-

able boring data, All known n::ajor gravel pits, presently operating or 

recently abandoned, were located in the field. In addition, gravel 

dredging .sites along the Mississippi River have been located through per-

mits issued by the Mississippi River Commission to private concerns. 

3. The area covered in this study includes parts of tho following 

* From memorandum dated 22 Mnrch 1945 from Mujor Gen. M. c. Tyler, 
President, Missis::;ippi River Corr.mission, to Mr. G. H. Mu.tthes, Direc
tor, Waterways Experiment Station. 
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states which lie within the alluviation.zones of the Lower Mississippi 
. . . . . 

River Valley: the southeast portion of Missouri; the southern tip ot 

Illinois; western portions of Kentucky, Tennessee, and Mississippi; 

Louisiana; and eastern Arkansas. 



PART II: GENERAL GEOLOGY OF THE REG ION 

PhYsiography_ · 

4. In.general the Lower Mississippi River and its tributaries 

follow a broad sloping lowland which reaches 6oO miles across the Gulf 

Coastal Plain from Cape Girardeau, Missouri, to the Gulf of Mexico. The 

valley, north of its constriction at Natchez, Mississippi, averages 70 

miles in width and is divided in a north-south direction by Crowleys 

Ridge and Macon Ridge, features which have been deposited and carved by 

the Mississippi River during courses of earlier times. 

3 

5. Crowleys Ridge extends from Commerce, Missouri, to Helena, 

Arkansas, a distance of 200 miles, and rises more than 200 feet above the 

alluvial plain. It serves as a division between the Eastern Lowlands 

(containing the St. Francis Basin, Cairo Lowland, Morehouse Lowland, and 

Cache Lowland) and the Western Lowlands (containing the valleys of the 

White and Black Rivers and the Advance Lowland). 

6. The southern extension of this mid-valley ridge is in the form 

of a string of isolated hills forming Macon Ridge. These reach from 

Eudora, Arkansas, to Sicily Island, Louisiana, and separate the Tensas 

and Yazoo Basins on the east from the Boeuf Basin and Ouachita Lowlands 

on the west. Northwest'1ard the BoeUf Easin merges vith the Arkansas 

River Lowland vhich is bounded on the north by Grand Prairie Ridge. 

7. The southern portion of the valley becomes restricted to a 

vidth of 25 miles betveen Sicily Ishnd and Hatchez. Southvard the dis

tance between valley walls averages 50 milE:s to their southern termina

tion~ near Donaldsonvill0 and Franklin, Loui~inn~. within this portion 
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of the. valley is the deltaic plain which is being extended.out into .the 

GUlf of Mexico. 

Stratigraphy 

8. The ages and lithologic characteristics of deposits forming the 

floor of the Mississippi Entrenched Valley System and its walls are sum

marized in table 1. These bedrock deposits vary in age from Paleozoic in 

the north end of the valley to late Pleistocene in southern Louisiana. 

In addition large deposits of Recent alluvium are present in the valley 

and extend out into the Gulf of Mexico. The lithology and general distri

bution of varying bedrock have had an important ~earing on the width, . 

depth, and slope of the entrenched valley. Paleozoic rocks are better 

indurated and more resistant to erosion than are the younger ones. And, 

of the younger deposits, clay and limestone sections are more resistant 

to erosion than arc sands and silts. Flat-lying valley floor rocks coin

cide with wide, flat portions of the valley and steeply dipping resistant 

rock:;, in the vicinity of Natchez, form the narrowest valley section. 

9. The Pluistocene terrace forn:ations, which are of the greatest 

interest in connection with gravel deposits in the valley, are discussed 

in detail in other portions of this report. 
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PART III: GEOLOOIC HISTORY 

10. For purposes of this study a review of the geologic history of 

the valley covering Pleistocene and Recent times as affecting gravel 

deposition is given. Information in greater detail is available in two 

previous reports*. 

11. It is believed that sometime during the Cretaceous Period, 

sagging took place in the earth's crust within the Mississippi Embayment 

area thus permitting encroachment by the sea. This depression was deter-

mined by older fault patterns deep in the crustal rocks and which even 

yet manifest themselves in surface features of the valley. These faults 

have orientations which are comparable to those which exist in distant 

tectonic provinces, such as the Appalachians and Rockies, thus. showing 

that a continent-wide structural grain has had its influence on the 

Mississippi Valley. 

12. During its early stage of development, the Mississippi Embay-

ment contained an arm of the Gulf of Mexico vhich reached up to the 

vicinity of Cairo, Illinois. Outcropping strips of deposits forming the · 

Eastern Hills are warped remnants of sediments deposited in this embay-

ment. From the situation of these sediments it can be seen that the 

embaymcnt must have been active until Upper Eocene time. After Upper 

Eocene, except for a brief interval during the Oligocene, the basin ceased 

• 

* Fisk, ·a. N., "Geological Investigation of the Alluvial Valley of the 
Lower Mississippi River," Dec 1944. 
Fisk, H. N., "Fine-Grained Alluvial Deposits and Their Effects on 

Mississippi River Activity," July 1947. 
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to receive deposits of·sediments and sedimentation proceeded in strips 

paralleling the present Gulf shore line. 

13. It was with the cessation of sedimentation in the Mississippi 

Embayment that erosion began in this area and led to the Mississippi 

Valley's modern history. The latter has been determined by·an intertwin

ing combination of erosion and fluviatile deposition and will be discussed 

in detail in the following portions of this report. 

Pleistocene Epoch 

The glacial advances and their extent 

14. The Pleistocene Epoch, commonly called the "Great Ice Age," was 

a time of periodic world-wide advance and retreat of huge ice sheets. 

Each advance of the ice mass onto the continents, called a glacial stage, 

was followed by a period of warm climate or interglacial stage, during 

which glaciers retreated from the continents. These oscillations are be

lieved to have been synchronous all over the world. In general, it is 

recognized in Europe and North America that there have been four glacial 

stages followed by four interglacial stag~s, the last of which is con

sidered as Recent time. Such conclusions arc based on evidences affordt:d 

by studies of terminal moraines, degrees of leaching in gumbotil, etc. 

From such data, four major surges of ice arc recognized in North America 

·but a significant minor retreat during the last ice udvancc is considered 

as being important enou~ to merit special mention. T~erefore, many' 

authorities in North America report five glaciul und five interglacial 

stages, the la~t of which is the Recent. The names applied to these 

stages are as follows: 
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Glacial Stage Interglacial Stage 

. 5. Recent 
5. Late Wisconsin 

4. Peorian 
4. Early Wisconsin (Iowan) 

3. Sangamon 
3. Illinoian 

2. Yarmouth 
2. Kansan 

1. Aftonian 
1. Nebraskan 

15. The extent of maximum Pleistocene glaciation on the North Amer-

ican continent was such that nearly 4,ooo,ooo sq mi were covered with ice. 

The southern front of the ice mass extended approximately to the positions 

of the modern Missouri and Ohio Rivers. Within the glaciated areas, pre

existing drainages were considerably altered and many north-flowing 

streanis were forced southward. 

Influences of glaciation on sea level and river activity 

16. The present Mississippi River System is the result of drainage 

integration produced during the earliest advance of the ice sheets. Like

wise the Missouri and Ohio Rivers became established in nearly their pres

ent positions at about the same time. The Lower Mississippi River during 

this early portion of its history followed a course in a belted iowland 

lying close to the western margin of the Mississippi Embayment. At pres

ent this flowage would be considered us situated west of Crowleys Ridge. 

The lowlands to the east carried Ohio River drainage which reached the 

Gulf of Mexico independently of the Mississippi. This flowage probably 

originally moved southward in a course along the now northward-flowing 

lower Tenne~see River and reached the Gulf near Mobile, Alabama., by way 
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of the Tombigbee and Mobile Rivers. ChaPges during subsequent glacial 

stages shifted the Ohio River course westward, and the Mississippi River 

course eastward, to their present positions. 

17. The variation in level of oceans during Pleistocene time.·was 

considerable. Approximately 20,000,000 sq mi of the earth's surface are 

considered to have been covered by ice during periods of Im.ximum glacia

tion and the ·thicknesses of these ice sheets arc thought to have averaged 

one mile.· Present-day glaciers and ice caps contain nearly 5,000,000 cu 

mi of water so that~ were they completely melted, their volume would be 

sufficient to raise sea level about 150 ft. Thus, with 20,000,000 cu mi 

or· water landlocked on the continents (and consequently absent from the 

oceans), sea level must r..ave been around 450 ft lower than it is at pres

ent, Such considerable lowering of sea level during times of refrigera

tion had profound effects on streams flowing outside of the glaciated 

areas. 

18, River activity is very greatly influenced by base level (a 

projection inland of mean sea level) since ocean-flowing rivers cannot 

erode (beyond normal scouring depth) below this horizon. When base level 

is reached, streams have very centle gradients and are considered to be 

in :tages of "old age." Erosion under such conditions comes to a stand

still. However, with rapid lowering of sea level, such streams can become 

rejuvenated through overly cteep6ned gradients and begin again to erode 

actively. With a 450-ft drop in base level during each of the glacial 

stc.ce~1, streums. of the Missis:i}Jpi Valley underwent repeated spurts of 

dcwn-c'..<ttine; whkh permitted erosion of hu;e quantities of bedrock and 

its deposition onto the continental shelf. 
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19. ·our best information regarding the nature of these incised 

valleys may be obtained from Fisk's topographic map of the Pre-Recent* or 

last trench to be so incised. Fisk's map of the Mississippi Valley is 

contoured to show the Pre-Recent surface below the present alluvial fill. 

The contouring was based on approximately 1500 borings, and so accurate 

vas the mapping that additional borings since 1944 have failed to change 

contours to any significant degree. 

20. Pre-Recent topo-profiles show that there were many small hills 

on the Pre-Recent surface, now covered by alluvium. ~ruch of the irregu-

larity of this surface was due to the character of the underlying rocks. 

A glance at the u. s. Geological map will show a line of Paleozoic rocks 

running up from. Texas,- through Arkansas, toward Illinois-, then swinging· 

down again through Kentucky, Termessee, and into Mississippi, outlining 

the Mississippi Embayment. In general, this valley, indented into the 

Paleozoics, is both downfolded and downwarped (with faulting generally 

varalleling the valley walls). Eack in the Paleozoic surfaces, the Pre-

Recent valley is typically narrow, with a low gradient, and terminates in 

what is known as a fall-line (the; break from the harder Paleozoics to the 

Eofter, younger rocks), a line along which there is sufficient evidence 

to indicute actual waterfalls at places -- some as much as 80 ft. In the 

mcin valley, the gradients 1~cre steeper and the valleys wider due to the 

greater erosional cffe.::t on the less resistant rock. 

21. On the Mis:·L:si~.fi Eiver itself, the se:e;n:ent from St. Louis to 

Fisk, H. Il., "GcoloL'.ir;:...:.l 111"1 ... :.;tiGation o!' the Alluvial Valley of the 
Low..:r Missi:csi!-'Pi River," Plate: 3, She1.;ts 1 u 2, 1944. 
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. . . 

Poplar Bluff, Mo~, runs through Paleozoic areas. Here the valley is 5-10 

mi wide, has a maximum depth of alluvium of 160 ft and an average gradient 

of o.68 ft per mi. Below Poplar Bluff there is a segment reaching as far 

as Rosedale, Mississippi, in which the old Mississippi Valley is 10-25 mi 

wide, with a maximum depth of alluvium of 200 ft, and a gradient of o.82 

ft per mi. The sevnent from Rosedale, Mississippi, to Houma, Louisiana, 

has about the same valley width, with a maxirrum depth of alluvium below 

Houma of 350 ft and a gradient slightly greater -- 0.83 ft per mi. This 

increase of gradient in the lower segments indicates that base level had 

not yet been reached by the river when it was overtaken by the last rise 

in sea level, forming the Recent.· In the Pre-Recent we sec that the 

Mississippi River was west of Crcwleys IUdgc:, that- i-t- swng cast of Rose-

dale, joining the Ohio trench (cast of Crowlcys Ridge) at about the 

latitude of Greenville, Mississippi. The river then moved on south, west 

of its present channel, occupying the Atchafalaya trench to the Gulf. 

22. The Pre-Recent Arkansas River ca~e down the west valley·from 

Little Rock, southward past Pine Bluff, Arkansas, down along Macon Ridge, 

joining the old Mississippi trench about the latitude of Port Gibson, 

north of Natchez, Mississippi. The old Red River came southeast down 

through Alexandria, Bmtltie, and swung even further west through Cameron 

Parish giving rise to many of the younger sediments of west Louisiana. 

23. Some interesting gradient figures for the entrenched valleys 

and the present courses are here tabulated: 

Valley Gradient 
Pre-Recent Recent 

. Mississippi River 

St. Louis - Poplar Bluff o.68 ft/mi o,47 ft/mi 



Poplar Bluff - Rosedale 
Rosedale - Houma 

Red River 

Above Alexandria 
Rel<T~ Alexandria 

Arkansas River 

Below Little Rock 
Above Little Rock 

Ohio River 

In Pn.leozoics 
Eelow Paleozoics 
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Valley Gradient 
Pre-Recent Recent 

o.82 rt/mi 
o.83 rt/mi 

1.35 ft/mi 
3.00 ft/mi 

1.02 ft/mi 
1.30 ft/mi 

o.45.rt/mi 
0.63 ft/mi 

0.74 ft/mi 
0.36 rt/mi 

0.75 ft/mi 
0.83 ft/mi 

0.79 rt/mi 
0;97 ft/mi 

0.33 rt/mi 
0.73 ft/mi 

Note the Pre-Recent high gradient (3.0 ft per mi) c:>f the Red River below 

Alexandria. Undoubtedly the river was cutting down rapidly but vas un-

successful in reaching its Graded line before being overtaken by the rise 

i:l. sea level. The Arkansas River shows a different character t~ough 

Paleozoic areas in Pre-Recent and today the course has changed little. 

/1:;;,r,arently this river was able to maintain itself in connection vith the 

present valley. 

The interglacial stages and their effects 
on sea level and river deposition 

24. With the waning of continental glaciers during interglacial 

stages and the consequent rises in sea level, important changes took place 

in river activity. The raising of their base level affected stream mouths 

by driving them back inlQnd, and the resulting decrease of gradient caused 

tr.c;::1 to begin depo:..:iting their lo'1ds. Thus each rise in sea level con-

trolled the.: speed of vullt.y :..'illinG and W:J.s rcsponciblc for alluvLttion 
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within formerly deeply eroded valleys. As sea level rose, deposition did 

not occur throughout the length of a stream at once. Fill was first put 

down near the stream's mouth and gradually masses of valley fill were 

deposited further and further upstream to produce what is called "headward 

alluviation." Similar deposition affected tributary stream contributions. 

25. Variation in stream volume does not seem to have been an impor

tant factor in river deposition. Although glaciers were on the wane, 

there is no evidence that they produced gigantic floods of melt-water. 

It was all a slow, 'gradual p-rocess. However, giant boulders bearing gla

c iul striae are sometimes found in gravel deposits as far south as 

Lo'..lisiana. It is unlikely that the Mississippi River could ever have 

rolled them there, but it is reasonably possible that these may have been 

rafted southward in ice masses. Ice chunks have been observed in the 

Mississippi River south oi Vicksburg in modern times so that ice floats 

woald not have been impossible during waning glaciation. 

26. Although the last rise of sea level had floodGd the mouths of 

many major rivers, sea level come up at such a pace that no major estua

rie;s were formed at tho r.:outh of the Lower Mississippi River. Sedimenta

tion by the river kept pace with sea-level rises. 

27. Upstream, the n:ajor tributaries entering the Mississippi Valley 

continued pouring sediment into the valley long after initial filling had 

bcerr n.ccomplished. These deposits are true "alluvial fans," or, as the 

Europeans prefer to call them, "cones." The :r.ajor Recent cone in the 

Lo1ltr mssisi::ippi Valley is the one developed by the Mississippi River 

wUc..:h extends from near C(lpc Girardeau, throuch the lowland wC:st of 

Crowleys Ridge, and terminate..: at the Big Crt::ek Fault Zone. To the east 
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of Crowleys Ridge are remnants of the ·old Ohio River cone. Southward 

.there are remains of the Arkansas and Red Rivers' cones and those o~ minor 

tributaries. All of these cones have undergone a great deal of history --

suffering dissection, faulting, warping, and shifting of the ma.in rivers. 

28. Since each interglacial period resulted in valley filiing, 

these histories of alluviation were repeated five times, including the 

Recent. 

Deltaic deposition and its 
iru,luence on isostatic adjustment 

29. During the last glacial advance, it is estimated that approxi

mately 1,280 cu mi of sediment were eroded from the alluvial valley area 

and transported to the Gulf of Mexico. This computation does not include 

material removed from the lover Red River ·;alley or from the present-day 

deltaic plain. Likewise the load from tributary streams, derived from 

erosion of their valleys, and the load produced by glacial melting are 

not included; so that the total value would be considerably greater. 

Thus, 1,500 cu mi in total volume of gulfward transported sediments is 

considered conservative. Since this n:ass of sediment was transported · 

during only the last glacial stage, and there were five such stages plus 

considerable river transport during interglacial times, it can be realized 

thut the Mississippi delta area south of New Orleans has been receiving 

tremendous tonnages of added n:aterials. The result of such heavy deposi-

tion has been the development, parallel to the Gulf coast, of a zone of 

active dovnwarping in order to accoirallodate this load. Down\ra.rping is be

lieved to have taken place in the form of progressive subsidence which 

proceeded hand in hand with deposition. 
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30. With continuous downvarping taking place on such a large scale 

in the deltaic area, it has been theorized that important crustal adjust-. . . . . 

. ments also.took place. Isostatic movement would have been necessary to 

balance this downf'olding, and through the mechanism of actual rock flowa.ge 

in the plastic zone at depth in the earth's crust, a compensatory uplift 

could have taken place in the hinterland. On the other hand, it has been 

theorized equally logically that sinking in a limited area such as the 

Mississippi delta is insufficient and of an improper sort to cause uniform 

rises in such a huge area as the Mississippi watershed. In any event, 

whatever the cause and effect may be, as the deltaic mass was slowly sink-

ing the valley area was equally slowly being raised. 

31. Stresses resultint; from this continuous downdiag and upvarping 

were probably responsible for activating faulting in the Lover Mississippi 

Valley and accentuating that feature of valley control. 

Resulting intertwining influences of 
river deposition, isostatic uplift, and river erosion 

32. From the foregoing it can be seen that, during Quaternary time, 

the Lover Mississippi Valley has been suffering through three primary 

influences. Interglacial stages are represented by fluviatile deposition,. 

glacial stages resulted in deep erosion, and during all this time the 

valley has been slowly rising while at the same time there was sinking in 

delta deposits. This sequence of events is reflected in the deposits 

existing today in the valley. 

33. Since each interGlacial stage of valley filling was followed 

by an interval of erosion, all previous fills would have been removed by 

succeeding erosion intervals w0re it not for the circumstance of vertical 
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uplift. As a result of the latter, ·each accumulation of ·valley ft'll be-

·came elevated so that, when erosion began again, stream cutting was 

directed downward into fresh bedrock rather than permitted to remove all 

of the previous valley filling. Consequently, remnants of earlier valley 

deposits are found bordering the Mississippi Alluvial Valley and are 

situated at elevations appreciably higher than those of the modern flood-

plain. 

34. The ffve stages of valley filling are represented·by four 

terraces plus the modern Mississippi Valley's alluvial fill. As may be 

expected, all of the four terraces are reflected by independent topographic 

levels with the oldest terrace, the one suffering the most uplift, situated 

at the highest elevation. 

Consequent delineations of terraces 
in the Mississippi Valley 

35. These terraces, the origin of which has been discussed, can be 

distinguished by several characteristics. Surfaces of the terraces are 

irregular and the sediments are oxidized to yellowish and reddish hues 

from exposure to weathering. Thus color permits them to be recognized in 

borings. In the field the separate terrace levels often can be distin-

guished by their escarpments. Sometimes the latter are fronted by rim-

swamp streams which collect dendritic drainage from the escarpment faces. 

Where trunk streams cut across these escarpments, they are frequently 

incised in a characteristic manner. In this connection, traces of ancient 

river drainage patterns on elevated terrace surfaces confirm the theory 

that terrace materials are depositional. And, finally, terrace slopes aid 

in their recognition. Inland these slopes are very flat but there is a 
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gradational increase of slope seaward, with the increase being more marked 

in older deposits than in younger. This has resulted from progressive 

dovnvarping of terraces near the sinking Gulf coast deltaic deposits. 

Dovnwarping has distorted older terraces considerably more than it has 

the more youthful ones. 

36. Perhaps the most effective method of mapping terraces in the 

field is by means of plotting road profiles along hichways. This has been 

done along most of the highways in the Lower Mississippi Valley and fre

quent recourse will be made to these traverses. The technique of their 

preparation in the field involved the use of automobile speedometers for 

lateral distance observations and Paulin altimeter readings for elevations. 

Lithologic sequence& within the terraces-

37. Since each of the four terraces resulted from similar valley 

alluviations during repeated interglacial stages, they each contain· simi

lar lithologic sequences of sediments. And these sediments are in each 

case comparable with those which form the Recent alluvial valley fill. 

38. With sea level at its low stand during glacial advances, rivers 

in the Mississippi Valley were eroding deeply and carrying very coarse 

materials seaward. Steep gradients enabled these streams to carry very 

coarse gravels and i~e-rafting brought cobbles and even boulders for long 

distances into the south. Cobbles of this sort may be attributed directly 

to glacial origin, but such is not the case with gravels which form by far 

the bulk of the coarse materials. It is generally thought that these 

gravels arc derived from areas of Paleozoic limestones and dolomites 

occurring in the Ozark uplands and in the Interior High Plateaus east of 



17 

the Mississippi Embayment. Carbonate rocks characteristically contain 

much chert* ¥hich, being very resistant to weathering, re~.ains scattered 

through residual soils. Gravel materiel of this sort has always been 

available on the uplands but it was only during periods when streams had 

steep gradients that run-off was strong enough to wash coarse gravel into 

the ~jor valley. And, even then, gravels were intermixed with so much 

finer material that the latter predominates in actual volume in the final 

deposits. 

39. Rising sea levels forced deposition of these heavy gravels 

through a process already mentioned as "headward alluviation." Eventual-

ly, as stream gradients continued to decrease, gravels ceased to come 

into the valley even though sea level was still rising and deposition of 

alluvium was continuing. During this latter phase only sediments finer 

than gravel were being accumulated. Thus, on the whole, the alluvial 

sequence in terraces and in the Recent can be divided sharply into two 

types: (a) the lower graveliferous section; (b) an upper essentially 

non-graveliferous section. The details of this sequence have been studied 

best in the Recent deposits where bore holes arc plentiful and sections 

arc complete. Since the same conditions hold for each of the terraces, 

dotails of the Recent deposits arc given at length. 

Lithologic sequence in present 
Mississippi River alluvial fill 

ltO. In the graveli!'erous section, about 95% of all samples contain 

* A dull, ho~ogeneous, microcrystalline variety of quartz often having a 
conchoidal fracture. 
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some gravel. In the non-graveliferous section less than l~ of the samples 

show any gravel whatsoever. Roughly 46% of the alluvium is in the graveli

ferous section, thus about 460 cu mi of alluvial fill, out of the esti

mated 1,000 cu mi occupying the Recent alluvial valley, are considered as 

graveliferous. Of this mass, it i.s estimated that 285 cu mi lie north of 

the Arkansas-Louisiana line and 175 cu mi lie south of this border. 

41. Of all the samples studied in the graveliferous section, the 

gravel actually present is somewhat in excess of 25%; the rest is mainly 

coarse sand. Some parts of the graveliferous section contain only fine

or medium-grained sands with little or no gravel. By detailed analyses it 

is possible to trace trains of heavy gravels for miles, to outline lenses 

of coarser materials indicating the spread of gravel in the form of 

lenticular trains. In general the boulders are larger at depth and 

smaller in the shallower layers. It is common north of Louisiana to find 

boulders one foot in diameter. But, in Louisiana and southern Mississippi, 

it is uncommon to find cobbles over 3 in. in diameter, while down toward 

the coast it is rare to find one over 1 in. in diameter. 

42. There is a great predominance of cherts in the gravels, so 

much so that they are appropriately called chert gravels. There are also 

some igneous and metamorphic materials. The latter can be traced back to 

the St. Francis region of M~ssouri and to the margin of the Ouachita 

Mountains in Arkansas; few seem to have come all the way down from the 

c~4tral northern states. Throughout the gravel section are strongly 

df;Veloped local features; e.c. in the alluvium overlying the Jackson 

forn:a.tion, (see table 1), we find lari:;e lumps of fossiliferous Jackson, etc. 

43. Going north, anywhere beyond the Arkansas-Louisiana line, 
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gravels lie close to the surface, sometimes vithin 5 ft. Except ~or a 

sometimes thick loess mantle, such is also the case in Mississippi. But, 

coming south into Louisiana, the cover thickness. increases so that the 

gravels are more than 100 ft or.so belov the surface. from near Eaton Rouge 

southvard tovards Houma. There are also relative thickness changes in 

the valley, the gravels being thicker tovard each tributary stream;.e.g.; 

from Pine Bluff to Little Rock vhere the Arkansas River valley joins the 

ma.in valley there is an appreciable thickening. The grave:s assume a fan

shape from the mouths of such tributaries. 

44. Non-graveliferous deposits (the covering layer vith vhich this 

report is not much concerned) comprise about 290 cu mi of material in the 

upper valley and 250 cu mi in the lover valley, a total of 540 cu mi. 

This covering material in turn is divisible into two portions to complete 

th0 section: (a) a lover porous layer, mostly clean sand; (b) an upper 

less pervious layer chiefly of silts and clays. In terrace deposits, the 

fine portions of the section may have been partly or entirely removed by 

erosion. 
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PART IV: . THE TERRACES AND THEIR GRAVEL DEPOSITS . 

Designated Terraces 

45. Terrace formation names as used in this report are those of 

H. N. Fisk.* It should be mentioned that this interpretation of terraces 

as well as their designation as Pleistocene even in coastwise areas is 

not entirely agreed to by the United States Geological Survey nor by the 

Mississippi Geological Survey, although it is endorsed by the Louisiana 

Geological Survey. The first-named considers many of these Pleistocene 

gravel horizons near the coastal zones as being Pliocene in age accord-

ing to un interpretation by Matson.** This geologist introduced the term 

Citronelle forrnntion (Pliocene) to cover nonmarine, yellow and red sands 

and clays and much gravel which occur near the seaward margin of the Gulf 

Coastal Plain from Florida to eastern Texas. The type locality is at 

Citronelle in Mobile County, Alabama. However, Fisk*** has shown that 

in Louisiana these coastwise deposits have distinct terrace profiles and 

correlate inland with Pleistocene terraces of the major alluviated val-

leys. It is thus inferred that the coastwise deposits are of Pleistocene 

age and that the Pliocene is apparently absent. 

-i; Fisk, H. N., "Geology of Grant and LaSalle Parishes 1 La." Geo
logical Survey Bulletin 10 (1938). 

** Matson, G. c., "The Pliocene Citronelle Formation of the Gulf 
Coastal Plain," U.S.G.S. Prof. Paper 98, pp. 167-192 {1916). 

*>Hf Fisk, H. N,, "Depositional Terrace Slopes in Louisiana," Journal 
of Geomorphology, Vol, II, pp. 181-200 (May 1939). 



46. Terrace f.ormations ac~ording to Fisk are as follows: 

a. Williana: This formation, the oldest and highest of the 
terraces, is named for its type locality at Williana, 
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Grant Parish, La., south of Winnf'ield. The type section 
contains distinctly lenticular basal gravels above which 
there are mottled sand and soil. In places, sands and 
gravels may be absent in southern portions of the terraces 
where fine sediments become more prevalent. A clay stage 
of the Williana can be seen between Pollock and Alexandria, 
La. However, such a predominance of clay is generally re
stricted to isolated portions of terraces occurring in 
coastwise areas. Mottled soils and growths of scrub oaks 
are typical of many high terrace areas and are prevalent 
here. 

b. Bentley. This terrace, which is topographically directly 
below the Williana, fills valleys formerly eroded into the 
latter. Its type locality is at Bentley, Grant Parish, 
La., and its best development is in Beauregard and Vernon 
Parishes. Natchez, Miss., is mostly on Bentley terrace. 
Chamberlin and Salisbury* many years ago located their 
Natchez formation at this locality in a horizon of the 
terrace about_ 5Q f't_ thick which contains- ferruginous- c-orr
glomerate. South of Alexandria, La., at Forest Hill, is 
a locality in which huge boulders were found amongst 
gravels thus indicating ice rafting. In sand phases of 
the Bentley, iron concretions of secondary origin are 
sometimes found. 

c. Montgomery. Its type locality is at Montgomery, Grant 
Parish, La., and forms a distinct flat terrace along the 
Red River. However, the terrace is better developed in 
Texas than in Louisiana. Within the Mississippi Valley, 
its best expression is probably at Memphis, Tenn. 

d. Prairie. This lowest of the terraces has its type section 
at Prairie., Grant Parish, La., although it is better de
veloped in LaSalle Parish. Macon Ridge, extending as 
islands from Eudora, Ark., to near Lamar, La., is of this 
age as are the Pine Meadows of southern Mississippi. 

47. Schen:a.tic diagrams of the appearance and situation of these 

terraces are presented on plates 1, 2, and 3. Plate 1 depicts portions 

* T. C. Chamberlin and R. D. Salisbury, "Textbook of Geology," Vol. 3, 
pp. 386-388 (1906). 
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of the Williana, Bentley, and Prairie terraces as they appear in the 

vicinity of Vicksburg, Miss. Montgomery materials are absent, possibly 

because of either non-deposition in this area or complete removal by 

subsequent erosion. For comparison as to variability in behavior, plate 

2 pictures terrace conditions near Memphis, Tenn. There the Montgomery 

terrace.is well developed but at the expense of most others. Also pre

sented o~ plate 2 is a transvallcy section illustrating the relationship 

of terraces to the modern Mississippi River Alluvial Valley. Plate 3 

contains traverses near Greenwood, Charleston, and Banks, Miss,, demon

strating siinilarity of topographic conditions at the alluvial.valley 

valls and the fairly uniform development of terraces as to thicknesses 

and elevations. 

48. Terraces comparable to these can be traced parallel to the· 

Gulf coast line and up other of the major river valleys; however, direct 

correlations over wide areas arc not as yet possible. Geologists in sep

arated districts disagree even as to the actual number of these terraces. 

As a notable example, c. Wythe Cooke, in a report of the Florida Geologi

cal Survey, lists seven terraces for that state. His implication is not 

that there were more interglacial stages but that uplift occurred in dis

tinct spurts rather than in a uniformly continuous manner. 

49. Correlation of terraces in the Lower Mississippi Valley with 

interglacial stages and similar terrace deposits in western Europe is shovn 

on the following page. Approximate correlations of terraces and similar 

materials along the Gulf coast are presented in table 2. Herc the results 

of work.by various independent geologists arc compared. Extensive addi

tional work is needed to assure validity of these correlations. 
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Interglacial Stages Mississippi Valley Western Europe (France) 

Recent 
Peorian 
Sangamon 
Yarmouth 
Aftonian 

Recent Valley Fill 
Prairie 

· Montgomery 
·Bentley 
Williana 

Areal Extent of Fisk's Terraces 

Flandrienne 
Monastrienne . 
Tyrrhenienne 
Milazzienne 
Sicilienne 

50. From previously described studies, four depositional terraces 

have been determined and reapped for the Lower Mississippi Valley. Their 

ar~l extents are presented on plates 4 and 5. It is desired to point 

out that the extent of the terraces as shown should be regarded qualita-

tively rather than quantitatively, as Dr. Fisk has pointed out that vork 

done by himself and other geologists needs considerable supple~enting to 

conplete satisfactorily the work on the terraces in the Lover Mfasissippi 

River Alluvial Valley. It can be seen that the terraces form marginal 

strips along the Mississi:i;pi Valley and turn south .of Baton Rouge to con-

tinue parallel to the Gulf coast. In addition Crowleys and Macon Ridges 

arc presented as depositional terrace rcmr.e.nts. Covering the core of 

:::rowleys Ridge are reasses of Hilliar.a deposits which my have determined 

later deposition and sculptorinG along other portions of the ridge. These 

deposits are scattered in large island-like masses along the ridge's 

northern half. Extending further north, the Commerce Hills also are of 

Williana age. The southernmost island of Williana in Crowleys Ridge is 

r:i.o.nkcd on the cast and south by an extension of Montgomery which, through 

a thin neck, tics onto a long southward-reaching strip of Bentley deposit. 

This 'cxtunsion of Ecntlcy, e:xccpt for a gap north of Marianna, extends to 

Helena, Ark. 
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51. Macon Ridge, the southern mid-valley hump, extends north

southward as a series of isolated hills of Prairie terrace. Westward, 

·the Bastrop Hills are also of the same age. Macon Ridge extends all the 

Va.y to Sicily Island, La., where it is an island, about 5 mi in diameter, 

of Bentley age cut off from a mainland mass of Bentley by the Ouachita 

River. 

52. The eastern portions in the north end of the valley ,consist 

of repeated intertwined strips of all four terraces. Erosion and allu

viation are quite pronounced as a result of unusually active tributary 

streams. Southward, there is an almost continuous predominance of Bent

ley terrace all the way from the Mississippi-Tennessee border to Natchez, 

Miss., a distance of nearly 250 mi. This,_ toge.th~ with its outcrops 

elsewhere, causes Bentley materials to be the most extensive materials 

in the valley. It is inferred that Bentley alluviation must have been 

considerable and that its uplift must have been more favorable than that 

of the other terraces. 

53, In the southern portion of the valley, terraces appear irreg

ular due to extensive dissection. Williana predominates and is flanked 

by progressively younger materials on the south in keeping with down

warping in the delta regions. 

Influences of Isostatic Warping 

54. The aforementioned downwarpings of deltaic sediments have re

sulted in a distinct downdrag of terrace deposits near the coast, Plate 

6 presents three terrace traverses from a coastal area in which the ·...arp

ing sequences show up especially well. In sections·A-A' and B-B', it can 

.. 
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be seen that warping has had its greatest effect near the coast. The in-

terior portion of old Williana materials has been relatively undisturbed . 

. due to its _greater distance from the zone of deltaic sinking •. An ex-. 

ception to thi.s is presented in section B-B 1 . which shows an arched area 

of Tertiary rock in the midst of Williana deposits. This is an anticline 

resulting from the limited though distinct tectonic activity which af-

fects the Gulf Coastal Plain region. Elsewhere in the Mississippi Valley,. 

warping and faulting locally affect the otherwise uniformly uplifted in-

terior terraces. During Quaternary time, arching has uplifted the area 

between Lake Pontchartrain and Jackson, Miss., fully 400 ft. Terraces 

follow this disturbance. 

55. The continental uplift which has occurred in a: fairly uniform 

manner north of Louisiana breaks up in a zone which is most distinctive 

through the Florida Parishes of Louisiana. It is here that a transition 

between uplift and downwarping manifests itself. Perhaps the best evi-

dence identifying terraces is their difference in slope. The older 

terraces, which have suffered the greatest warping, have steeper slopes 

than younger ones which are only beginning to become deformed. Following 

arc slope variations in the Florida Parishes: 

Williana 
Bentley 

35+ ft/mi slope 
25 ft/mi slope 

Montgomery 
Prairie 

8 ft/mi slope 
0.5 ft/mi slope 

Not everywhere are these slopes the same. Following is the slope varia-

tion in central Louisiana which is somewhat further removed from the zone 

of active deltaic downwarping: 

Williana 
·Bentley 

8 ft/mi slope 
5 ft/mi slope 

Montgomery 
Prairie 

1.5 ft/mi slope 
0.5 ft/mi slope 

56. Further up the Mississippi Valley the terrace surfaces remain 

·31982 
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remo.rkably uniform in slope except where modified by local disturbances. 

A typical sequence of elevations is that which occurs at Forrest City, 

Ark., where all four of the terraces are exposed. Their surface eleva-

tions above the local floodplain are as follows: 

Williana 
Bentley 

350 ft 
200 ft 

Montgomery 
Prairie 

100+ ft 
40 ft 

Minor variations, such as 10- or 15-ft differences in elevation, are very 

c0n:r:on but do not need to be considered. These little breaks are deposi-

tional, caused by shiftir.gs of ancient streans, and have since been mag-

nified by erosion. 

57. Thus it can be seen that older terraces, near the Gulf, have 

steep slopes dipping under the younger deposits whereas the young terraces 

in the san:e areas have gentle slOIJCS. Yet, in the interior, older deposits 

are ffiore highly elevated than are the younger. 8on~cquently, it can be 

seen from the available ~icld evidence that, towards the zone of coastal. 

dowmmrping, there is a hinge line zone in which older terraces fold down 

below younger ones to reverse their interior relationships. Old terrace 

n:aterials in coastal areas are frequently found below the Recent alluvium 

through borings. Contacts between Recent and Pleistocene deposits ooy be 

readily distinguished by color changes. Pleistocene n:aterials have been 

oxidized to reddish shades while Recent alluviun retains its carbonaceous 

and unoxidized grey to black c"oloration. 

'l'rur.cva.lley Cross Sections 

58. Field studies of cruvels and terraces have been made in nll 

portior.s of the Lower Mb.:;issippi Valley by the geological staff of the 



27 

Waterways Experiment Station. To present gravel occurrences in relation 
. ' . . . . * 

to terraces and to shov effects of dissection (which might aid in exposing 

gravel horizons) in different areas, road profiles with gravel notations 

have been prepared for most of the Lower Mississippi Valley. It is sug

gested that these may furnish a theoretical foundation for further inves-

tigations which may be necessary in order to uncover new gravel deposits. 

for specific localities. Plates 7-17 contain cross sections mapped along 

roadways in significant areas. 

59. Plate 7, showing traverses u:a.de across the long, narrow 

Crowleys Ridge, contains 1ata which are especially excellent in illus-

trating the type of terrace and gravel-situation information worked up 

from road profile and topographic studies. East-west traverses across 

the narrow ridge disclose important changes every few miles; because of 

the high vertical exaggeration these are readily apparent. It can be 

seen that the core of Crowleys Ridge is of Tertiary materials which have 

been protected by Williana deposits in the north and, to a lesser degree, 

by Bentley covering in the south. The most desirable gravel concentrations 

are within deep-lying portions of terrace deposits. These are fortunately 

well exposed by steep erosion escarpments and deep dissection. Operating 

gravel pits, as indicated on the profiles, show very close relationships 

to basal terrace members which have been exposed by erosion. Such a rich 

gravel exposure is pictured in figure 1, page 28. Since there are many 

similar outcrops of this sort, new gravel pits could be located along 

Crovleys Ridge without great difficulty. The relationship of Crowleys 

Ridcc ·as a source of supply for nearby projects situated in the floodplain 

rr.ay be observed on the location rr;ap of plate 7. 
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Fic;urc l. Pluistoccmc gro.vols exposed in Crowlcys Rid13e 
Hill and St 1Jart Co. pit ut Doxtur, Micsouri 

60. Pl'1.to 13 r;onta:ln:; trttvcrse:~ mud.o in Pulunki, So.line, Jefferson, 

Grant, Clove hind, Dullt(:~, ancl Culhoun Counties of Arkansas. Much of thin 

rcr;ion produces gro.\·el:..: f1·om ;_iruus undorh1.in by Tertiary rocks and, in 
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this respect, differs markedly from the chief Lover Mississippi Valley 

gravel.sources. Hovever, much of this gravel, although not present in 

distinguishable terraces, is interpreted as being part of "float" allu

vium strevn upon Tertiary ~edrock. In some localities, gravels doubt

less are situated vithin the Tertiary itself, vhich in places is so 

similar to Pleistocene deposits as to be distinguishable only vith dif

ficulty. Pleistocene terraces, flanking Tertiary rocks in this area, do 

not contain complete sequences anfr appear to be very irregular~ Mont

gop;.ery and Prairie deposits predominate vith Williana and Bentley being 

present mostly as scattered remnants in the form of residual caps on 

hills carved from Tertiary rock. 

61. Plate 9 presents traverses through Lincoln, Cleveland, Drew, 

Ashley, and Phillips Counties of Arkansas and Tunica and Tate Counties 

of Mississippi. Gravels are present mostly as "slope vash" and "float" 

alluvium on a dissected Tertiary base. Likevise, the distinguishable 

terraces are Montgomery and Prairie. But elsevhere in the same area and 

in nearby Mississippi the familiar terrace sequences become more pro

nounced. 

62. Plate 10 contains traverses made in terrace areas of those 

portions of Illinois, Missouri, and Kentucky vhich lie within the Lower 

Mississippi Alluvial Valley. Part; of the Missouri-Illinois region 

consist of Paleozoic rocks with only isolated alluvial caps, chiefly of 

basal Williana remnants. Along the Ohio River valley terrace sequences 

are identical to those of the Mississippi Valley and appear to be equally · 

distinct although occupying much smaller areas. The Bentl"'Y is the dom

inant formation. 
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63. Plate 11 presents sections of a north-south topographic tra

verse from southwest Tennessee through bluff areas of Mississippi alol'.18 

u. s. Highway 51 to Grenada County. Sequences of terraces across.trib

utary valleys are easily distinguished; it is here that the Prairie 

formation intrudes into areas of older terrace deposits. Likewise, the 

terraces' step-like relationships are distinctly shown. Through a large 

part.or southern Mississippi, the moderately dissected Williana forma

tion predominates as is shown in the extended section along U. S. Highway 

51 between Jackson and Bogue Chitto shown on plate 12 •. 

64. Plate 13 contains a continuous profile made from Port Gibson, 

Miss., along u. s. Highva.y 61 to North Baton Rouge, La. A complete. 

sequence of terrace· deposits is present in the traverse's southern por

tion where deltaic influences are reflected. Here the Williana shows 

unusually steep slopes, while those of the Bentley,Montgomery, and 

Prairie become progressively more gentle. Escarpments betvee~ these 

terraces are, in general, fairly distinct and later dissection has not 

cut into the coastal terraces to the same extent as in the more inland 

areas. Consequently, graveliferous horizons frequently lie at depth 

within the terrace deposits with exposures being few and far between. 

In the inland portions of the traverse, Bentley materials in a typical 

eroded form predominate except for an uplifted mass of Tertiary rock 

capped with scattered Williana "float" gravels. 

65. Plate 14 contains several east-vest traverses across terrace 

bluffs in the Vicksburg-Yazoo City-Jackson area of Mississippi. The 

limited widths of terraces, which border the Lover Mississippi Valley 

as thin strips, are clearly illustrated. Likewise, the very distinct 



thickenirig of terrace deposits towards the Mississippi Valley ~re well 

shown. All of_ this is in keeping with thickening of alluvial fills 

. towards deeper portions of the original incised valiey and tqe present

day reminder of only a fringe of these originally.extensive deposits 

after dissection had scoured out the valley again. Gravels are some

times obtained from near the erosion escarpment although such localities 

are not always favorable. Recent alluvium has flooded up against im

portant portions of the escarpment while erosion and a thick loess mantle 

have served to dan::a.ge and obscure many otherwise favorable situations. 

In many places loess effectively hides gravels except where cut into. 

Plate 15 presents the topographic situations of loess in several places. 

The Yazoo City to Jackson traverse has a clear picture of sequences of 

terrace deposits similar to tho.se within the n:ain valley only much · 

smaller in individual sizes as a result of origin along a small tributary 

stream, Big Black River. 

66. Plate 15 contains additional east-west terrace traverses, 

similar to those of plate 14 in an area directly south of the latter. 

Despite deep dissection which has exJ>osed much of the Tertiary of this 

area, terraces may be distinctly noted. On the profile from Fayette, 

Miss., to Brookhaven, Miss., earlier incisions of the major valleys in

to the Tertiary aid in distinguishing the present step-like remains of 

Williana and Bentley materials. Dissection of the Williana of this 

area is such that graveliferous sections are frequently exposed. 

67. Plate 16 contains profiles made in the terraced areas of 

Louisiana's Florida Parishes. Repeated sequences of terraces occur 

frequently as a result of dissection and deposition on a small scale 
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by many small streams which drain upland B:reas and empty tovru;ds the 
. . . . 

Gulf. Despite ·much dissecti_on, Tertiary rocks, f~r t.he most part, have. 

not been. uncovered and graveliferous horizons of many of the terraces 

· lie deeply buried. Favorable gravel outcrops are therefore rather 

11_.mited. 

68. Plate 17 deals vith a district of Mississippi which lies north 

of Louisiana's· Florida Parishes. Each of the three traverses is in the 

significant east-vest direction. Terraces here have much 'Wider extents 

than those in the valley further north as a result of partial sedimen-

tary overflowing along an ancient shore zone along the Gulf coast. Later 

dissection has cut into the Williana gravels in many places vithin the 

present upland. Along bluffs fronting the Mississippi River there exists 

a thick eolian loess mantle which rapidly changes to brown loam eastward • 

. . 
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PART V; GRA VEIS . IN THE PREsENT FLOODPLAIN · 
.,. 

69. The lithologic sequence, of gravels overlain by fines, in ~he 

_Recent Mississippi Valley deposits has alreaciY been discussed. Going· 

north, a.nywhe::.·e beyond the Louisiana-Arkansas border, these gravels lie .. 
. . . ' 

close.to the surface often within 5 ft. ~t, southward, into Louisiana, 

the cover thickness increases so that gravels are as much as 100.ft or. 

so below the surface. Downwarping in the deltaic region plus deposition 

of fine materials near the Gulf coast dliring late stages in the rise of 

sea level are factors responsible for deep burial of gravels in Louisiana. 

70. In areas north of Louisiana through which the Mississippi River 

flows there are gravels located sufficiently near the surface, so tha~ the 

river frequently scours into them. But instead of moving these gravels 

for any distance, the river immediately redeposits them short distances 

downstream vhere they become incorporated into newly forming bars, tow-

heads, etc. Under such circumstances, gravels become much diluted with· 

sands. 

71. Near the margin of Recent·alluvial fill in the Mississippi 

River Valley, tributary streams draining through Pleistocene terrace de-

posits wash considerable quantities of coarse gravels along in their 

narrow floodplains. Often such deposits are workable. Figure 2, page 

34, depicts an abandoned gravel pit in a tributary stream deposit (Sugar 

Loaf Creek) only 2 mi from the present Mississippi River at Richardsons 

Landing, Tenn. 

·72. From the foregoing, it can be seen that workable gravel de-

posits along the modern Mississippi River may be of three sorts. These 

·. ' ... · .. · '.·· 
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probably deposits most of its load do'Wilstream along the next bend, a 

heavy gravel concentration may be expected in the point bar being con

structed there. Such is the case north of Georgeto'Wil Towhead where there 

are heavy gravel deposits overlain by only 10 to 12 ft of silts. 

74. Depths and sieve analyses data of graveliferous horizons in 

typical meander-belt deposits are contained in table.3. With the river's 

channel being in continuous migration, specific locations rapidly become 

obsolete and repeated investigations are needed in developing new de

posits. Table 3 furnishes information which may be regarded as typical 

of point bar (reworked) gravel concentrations along the modern Mi~sissippi 

River. The range of gravel percentages can be seen to vary from 10 to 6CJ!, 

and without any trend relationship to positioning along the river, even 

though there is an over-all tendency for sediments to become finer v-ith 

increasing distance to the south. 

75. From table 3 1t can be seen that most of the deposits contain 

large proportions of sand. Typically, in original gravel deposits ap

proximately 7'Jfc of the material by weight is sand so that even higher 

sand percentages as a result of further dilution during reworking by 

river action are not to be wondered at. More remarkable is the fact that 

actual enrichment of gravel concentrations sometimes takes place. Lo

calities along the Ohio River and near Islands 2, 3, and 4 along the 

Mississippi River may be regarded as of this latter sort. Situations in 

which gravel contents vary between 10 and 2CJ!f, are more representative of 

prevailing conditions where gravel deposits are workable. Dilution with 

sand has in very many cases rendered potential gravel beds too poor to 

be workable. This happens most often where river scour reaches deep-lying 
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PART VI: FROPERTIES OF GRAVELS 

Definition 

77, Gravel may be defined as naturally occurring, non-indurated, 

rounded fragments of rock of specified size. According to Cox-Dake-

Muilenburg the term includes mixed rock fragments, boulders, and pebbles 

of various size which are larger than those of sand. Classifications ac-

cor1ing to size ranges are essentially arbitrary but are necessary for 

accuracy in description. The following class~fication is now being used 

by the Corps of Engineers as the result of a recent directive. 

Cobbles 3+ in. 
Coarse Gravel 3 in. to 1 in. 
Medium Gravel 1 in. to No. 4* ( 4. 76 ltlll) 
Fine Gravel !!o. 4 to No. 10 (2 mm) 
Coarse Sand no • lJ to rro. 40 (0. 42 rr.m) • Fine Sand no. 40 to no. 200 (o. 74 mm) 

* 3ieve sizes U. S. Standard 

Mir.c:rc.loo;ical and 2her::ical ':o!:ipositions 

78. Naturally, where gravel d.eposits extend over such nn extensive 

area as within the Lower Mi$sissippi \'alley, rr.n.ny local varintions in 

~ir.eral composition may be expected. In a discussion of this $Ort it is 

possible only to mention generalities which represent conditions as a 

whole. Fortunately, Mississippi Valley gravels show a notable mineral-

ogicul unifor~ity which adds value to these general statement$,_ 

79. Throughout the valley, gravels are composed predominately of 

brown chert. t-.s has teen mt::ntioned, their source is in the Paleozoic 

lir::estones of nearby upland areas such as the Ouachita Mountains, Ozark 
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Mountains, and Interior High Plateaus. However, minor constituents such 

as igneous and metamorphic rock types which make up an average of about 

l~ of the graveliferous I:".aterials, have been traced from deposits in 

Louisiana all the way to source areas in the Lake Superior upland and to 

the igneous areas of the Central Interior region. 

80. Chemically, the predominating ~terial in the gravels is sili~ 

con dioxide (Si02) or quartz, notei for its durability and abundance. 

Quartz I:".akes up approxi~ately 12% of the earth's crust and is almost com

pletely resistant to chemical disintegration. Even physical breakdown 

by ¥eathering and erosion processes is accomplished with difficulty as a 

result of quartz's hardness rank of seven in Moh's l::icale (glass = 5.5; 

steel = 6.5) and its inherent toughness. This great durability explains 

the concentration of quartz as gravels in alluvial deposits; softer and 

less resistant n:n.terials either have been destroyed by chemical action 

or pulverized to fine sizes. 

81. Even those igneous and metamorphic rock samples, which compose 

minor percentages of the gravels, arc generally exceptionally durable 

fragments. Granites, composed of interlocking grains of quartz, feldspar, 

and other minor minerals, seem to predominate. Because of their non

homogencous mineral composition, they arc less well rounded and more 

irregularly surfaced than arc uniform cherts. However, these igneous 

specimens rarely show effects of chemical breakdown. Their minerals are 

generally fresh, due to either cleansing action by river movement or in

sufficient time for decay during the interval since their transport. Al

so frequently present are gravel-size fragments of quartzites and sand

stones. These are sometirr.es fairly abundant in deposits of the valley's 
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northern portion but become more and more scarce southWa.rd. This, to

gether with the tendency to finer sizes southward, causes gravels of 
different geogr~phic areas in the valiey often to appear individually 

distinctive. Remains of shales and limestones or dolomites seem to be 

generally absent from gravel concentrations throughout the valley, 

Physical Properties 

82. Sizes of gravels vary considerably in each deposit with the 
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best index of coarseness being diameters of largest grades. As has 

already been mentioned, coarsest materials arc found in the Lower Miss

issippi Valley's northern portions whereas gravel sizes become increas

ingly smaller southward. .Gravels above 1-1/2 in. arc almost non-obtainable 

in southern Louisiana. The nearest sources for large si_z_ea are in-Texaa 

and Arkansas. 

83. In general, gravels display a great variety of shapes as well 

as sizes, although shape variability decreases southward as material be

comes more homogeneous. Figure 4, page 40, depicts specimens of brown 

chert gravels occurring in deposits reworked by the Mississippi River 

near Hickman, Ky. The upper three rows contain gravels of angular shapes 

partly determined by jointing and partly by conchoidal fracturing. Speci

mens in row three are almost rectangular as a result of fresh jointing not 

much modified by river abrasion. The odd shapes and large sizes of some 

gravels in the Kentucky area are illustrated by the two bottom specimens. 

84. Gravels of igneous and metamorphic rock types are commonly 

found in many portions of the Mississippi Valley but arc most abundant 

northwnrd. Figure 5, page 41, depicts in its upper three rows specimens 
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of granite, diorite, granodiorite, and vesicular basal· porphyry 

(weathered).from near Hickman, Ky. These are typically subrounded 

in spite of their heterogeneous mineral contents. Also shown in the · 

same figure (second row from bottom) are spongy siliceous m.aterials 

which have survived gravel transport. These were collected near 

Yazoo City, Miss. As evidence of age and origin of many of the 

gravels, the two bottom corner specimens of chert from Batesville,. 

Miss., contain Paleozoic fossils which are indicative of limestone. 
-

areas of either the Interior Lowlands or the Ozarks. In the bottom 

row center is a fragment of bottle glass from Wolf Island BB.r which 

demonstrates the effects of river abrasion on recently contributed 

materials. 

85. Perhaps most typical of Mississippi Valley gravel.a i..l'l- general. 

are those pictured in figure 6. The upper three rows depict well-

rounded, clean quartz pebbles collected from coarser materials near 

Batesville, Miss. The fourth row from the top contains rounded gravels 

formed from fine-grained sandstones, with the specimen to the left 

still preserving a fine distinct bedding. The right-~nd specimen in 

this row is a rounded fragment of silicified wood. Remaining materials 

are miscellaneous typical cherts (Yazoo City, Miss.) showing conchoidal 

fractures and an occasional high polish. The white specimen is a spongy 

chert which has been leached of coloration (Amite River, I.a.), 

86. Figure 7, page 44, pictures specimens which may be classified 

as unusual although common en~ugh to merit consideration. The upper two 

rows are of lignite gravels from Wolf Island Bar. The lignite has been 

scoured out of its Tertiary bedrock by the Mississippi River, and has 

• 
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been rounded and transported into a reworked gravel deposit by the same 

agency. Below these is a splinter of wood which likewise has been 

rounded by river action at the same locality. The second row from the 

bottom is of heterogeneous sand and gravels from Crowleys Ridge near 

West Helena, Ark., which have been cemented together with ironstone, 

Below are finer gravels and sand found near Hickman, Ky., cemented to

gether by the same r..aterial, but reworked and rounded by river abrasion. 

The center piece of the bottom row is a ring produced by partial abra

sion of a hollow ironstone concretion at the same locality. 

87. A striking feature of ~any chert pebbles, especially in the 

middle and southern portions of the valley, is their high polish already 

noted in figure 6. The cause of this co?:I:on phenomenon has never been 

demonstrated with certainty but is due to either sandblasting by river. 

action 0r by secondary deposition of a shiny surface film of mineral. 

The uniformity of the polish, its univars~l prevalence in certain limited 

deposits, and its uniformity of color in such localities, seem to favor 

the latter theory. 
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PART VII: SAND AND GRAVEL PRODUCERS OPERATING IN THE 
LOWER MISSISSIPPI VALLEY AND ADJACENT UPIANDS 

88. Listed below are gravel production sites on the Mississippi 

River and elsewhere in the States of Arkansas, Louisiana, Mississippi; 

western Tennessee, western Kentucky, southeastern Missouri, and southern 

Illinois. The Mississippi River sand and gravel production sites have 

been compiled from permits issued by the Mississippi River Commission. 

These do not indicate that actual production has been obtained at the 

specified localities but only that the various producers believe they are 

capable of working the listed deposits. Locations of these authorized 

producing sites along the river from Natchez, Miss., to Friar Point, Miss., 

are shown on plate 19, while si~es from Friar Point to Cairo, Ill., are 

showr. on plate 20. No permits have been issued ~or river gravel produc-

tion south of Natchez. The producers and sources listed for the various 

states are grouped by counties. 

(1) Gravel Producers Operating in the Mississippi River 

Saruthersville Sand and.Gravel Co., Caruthersville, Mo.: Along Blaker 
Towhead. 

Central States Dredging Co., 80 Bellerive.Acres, Normandy 21, Mo.: Island 
No. 62, near Kangaroo Point (mi 320), Sunrise Towhead, Island No. 10 
(mi 60). 

Greenville Sand & Gravel Co., Greenville, Miss.: Along Walker Bend, 
Tarpley Cut-off. 

Hickman Ferry Co., Hickman, Ky.: Island No. 8, south of Hickman Bend, 
Wolf Island Bar, Island No. 1 - along Puntney Bend. 

Merritt-Chapman & Scott Corp,, P. 0, Box 67, Memphis, Tenn.: North end 
of Tennessee Chute - Memphis, Tenn. 
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(1) Gravel Producers Operating in the Mississippi River (Cont'd) 

Mississippi River Sand & Gravel Co., Caruthersville, Mo.: Southeast of 
Island No. 35, Kate Aubrey Tovhead - mi 160, Forked Deer Island No. 
26, Wrights Point - along Needhams Cut-off. 

Robinson, Jack Finley, Blytheville, Ark. : Ruckers Po~nt. 
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St. Catherine Gravel Co., Natchez, Miss.: In slough in Spithead Tovhead. 

Sniley Sand & Gravel Co., Hickman, Ky.: Along Napoleon Cut-off, Island 
Ho. 74 - along Napoleon Cut-off, along Caulk Cut-off, Catfish Point -
Island No. 77, Choctav Bend, along Georgetovn Bend, Tarpley Cut-off 
mi 460, along Walker Bend - above mi 490, Island No. 84 - mi 490, 
Island No. 86 - along An::ericen Cut-off - mi 500, along Worthington 
Cut-off, Baleshed Tovhead - r.ii 540, Stuck Island, south of Stack Island, 
Ajax Bar, Point Lookout, Cottonvood Bar, along Alsatia-Salem Bend - mi 
560, Marshall Cut-off - ~.nrshall Point, along Yazoo Cut-off, along Oak 
Bend, Diamond Cut-off, along Nevton Bend - mi 630, Togo or Big Black 
Island, along Hardscrabble Bend, along Cottage Bend, along Hennessey 
Bend, Hurricane Point, Island No. 69 - mi 370, Robson Tovhead, Miller 
Point, south of mi 320, Prairie Point Tovhead, Hardin Cut-off, south 
of Hardin Cut-off, along Walnut Bend, along Mhoon Bend, along Barfield . 
Bend - Ruckers Point, Sunrise Tovhead, east of Island No. 35, Cente!Ulial 
Bend - Brandyvine Island, south of Island No. 47, Island no. 47, mi 
140, Wrights Point, Island No. 17, along Blaker Towhead, Prairie Bend, 
Island No. 15 - mi 110, Island No. 14 - mi 100, Island No. 1-0 - mi 6o1 
south of Hickman Bend, Hickman Bend~ Wolf. Island Bar, Island No. 1 -
along Puntncy Bend, East Cairo. 

Taylor Sand & Gravel Co., Caruthersville, Mo.: Along Blaker Tovhead. 

Wu.rd, W. A., Blytheville, Ark.: Along Canadian Reach. 

Lee Wilson & Co., Wilson, Ark.: South of Morgan Point, Sunrise Towhead, 
Keyes Point. 

Wiseman, J. W., 711 E. St. Jolms k'1e., Osceola, Ark.: Along Canadian 
Reach. 

Yourtee-Roberts Sand Co., Water St., Chester, Ill.: Napofoon Cut-off -
north of mi 400, Montgomery Island, south of Montgomery Island, Cessions 
Towhead, Montezw:ia. Bend, along Montezurra Cut-off, Francis Bend, Towhead 
of Island No. 18, along Victoria Bend - mi 390. 

(2) Gravel Producers Operating in Arkansas 

Ashley County 
Baird, Sam L., Hamburg, Ark. 
Graves Brothers, South l·!ain,. Hamburg, Ark. 
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(2) Gravel Producers Operating in Arkansas (Cont'd) 

Baxter County 
White River Materials Co., P. O. Box 1470, Mountain Home, Ark.· 

Benton County 
Independent Gravel Co~, 220-1/2 West 4th St., Joplin, Mo. 

Bradley County 
Childs, R. W., Warren, Ark. 
Hampton, G. M., P •. o. Box 26, Reader, Ark. 
Reynolds Truck Line, Warr~n, Ark. 

Carroll County 
Garrett, Mrs. John, Route #2, Berryville, Ark'r 

Clark County 
Arkadelphia Sand & Gravel Co., Arkadelphia, Ark. 
Benton, Mrs. v. R., Whelen Springs, Ark. 
Graham Brown Trading Co., 801 Sixth St., Arkadelphia, Ark. 
White, Fred, Okalona, Ark. 

Cleveland County 
Chap:ioo.n, H. E., Rison, Ark. 
Goggins, Neal, Herbine, Ark. 

Columbia County 
c. J. Garrett Gravel & Sand Co., R.F.D., Magnolia, Ark. 
Guissinger, Mrs. Mary, 315 Richland Ave., Baton Rouge, La. 

Conway County 
1·iobley Construction Co., Inc., Morrilton, Ark. 

Craighead County 
East Arkansas Construction Co., Box 828, Jonesboro, Ark. 

Cross County 
c. B. Cudd Construction Co., 321 West Union, Wynne, Ark. 

Dallas County 
Allen, John A., Dalark, Ark. 
Beeson, A. c., Willow, Ark. 
Craig, Mrs. Frank, Fordyce, Ark. 
Drunmond, Marvin, Sparkman, Ark. 
Gaza, Mrs. R. N., Route #1, Box 91, Sparkman, Ark. 
Smith, Huge E., Fordyce, Ark. 

Garland County 
Bo.l~er, Mrs. Nora C., 1400 Central Ave., Hot Springs, Ark. 
Eddy, L. c., 315 Thornton St., Hot Springs, Ark. 
Malvern l~inerals Co., 220 Runyon, Hot Springs, Ark. 
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(2) Gravel Producers Operating in Arkansas (Cont'd) 

Greene County 
Walden, M. D~, Route 1,~4, Paragould, Ark. 

Hempstead County . 
Brookes, J. F., Belvins, Ark. 
Raley, H. R. , McNab, Ark •. 

Hot Spring County 
Coogan Gravel Co., Butterfield, Ark. 
?-!alvern Gravel Co., Malvern, Ark. 

Howard County 
Fred Henry & Carl Freed, Nashville, Ark. 

Independence County 
Galloway & Jeffery Gravel Co., Batesville, Ark. 

Izard County 
Silica Products Co., Inc., Guion, Ark. 

Jefferson County 
Cotton Belt Gravel Co., Pine Bluff, Ark. 
Cross County Gravel Co., Pinc Bluff, Ark. 
McGcorge Contracting Co. , Inc., Box ~~5, Pine Bluff, Ai-k.
Pinc Bluff Sand & Gravel Co., Pinc Bluff, Ark. 
Rock Island Gravel Co., Pinc Bluff, Ark. 

Johnson County 
Clarksville Sand & Gravel Co., 102 Fulton, Clarksville, Ark. 

Lafayette County 
Berry, L. C., Stamps, Ark. 
Clements, T. s., 205 Oakley Drive, Shreveport, I.a. 
Fordyce Brothers, Lewisville, Ark. 
Grimmett, Sneed, Stamps, Ark. 
Henderson, Mrs. Snow, Lewisville, Ark. 
Meriwether Gravel Co., P. O. Box 1365, Shreveport, I.a. 

Lawrence County 
Lutesville Sand & Gravel Co., Cape Girardeau, Mo. 

Little River County 
Kinsworth, B. H., Box 116, Wilton, Ark. 

Marion County 
Young, Mrs. Nancy, Pyatt, Ark. 

Miller County 
Cox, Aubrey L., 2503 Pine, Texarkana, Ark. 
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(2) Gravel Producers Operating in Arkansas (Cont'd) 

Miller County (Cont 1d) 
Gifford-Hill, Inc., 412 Texas Bank Building, Dallas, Tex. (also 

Sevier County). 
V.ason, J. w., Fouke, Ark. 

Nevada County 
Johnson, Mrs. P. Q., Prescott, Ark. 

Ouachita County 
Gossett, Charlie, Star Route, Bearden, Ark. 
Harris-Williams & Co., P. o. Box 26, Reader, Ark. 
Hendloo.n, W. J., R.F.D., Chidester, Ark. 
Henwood, Eerryn:a.n, Trustee, St. Louis Southwestern Railvay Co., 536 

Cotton Belt Building, St. Louis 2, Mo. 
Sanders, J. w., P. o. Eox 663, Can:den, Ark. 

Polk County 
Howard, J. w., Route #3, Box 208, Mena, Ark. 

Pulaski County 
Big Rock Stone & Material Co., Little Rock, Ark. 
Bro;m, Mrs. Lee, Roland, Ark. 
Frcshe.m Brothers, Sweet Home, Ark. 
Hogan, Ben M., 1120 Fairview, Little Rack~ Ark<L 
Holbert, Bob, Mablevalc, Ark. 

Randolph County 
Dochs, Joe, Pocahontas, Ark. 

St. Francis County 
St. Francis Material Co., P. O. Box 750, Forrest City, Ark. 

Se bast inn County 
Aln:n. Gravel Co., 1107 ~l. 44th St,, Fort Smith, Ark. 
Arkholo Sand & Gravel Co., Fort Smith, Ark. 
/irk-Okla. Gas Co., Fort Smith, Ark. 

Sevier County 
Gifford-Hill, Inc., 412 Texaz Bank Building, Dallas, Tex. (also Miller 

County), 
Graves, P. H., Gillham, Ark. 

Dnion County 
Ouachita AgGrep,ato Co., Eox 909, El Dorado, Ark. 

Woodruff County 
Taylor. Carl, Augusta, Ark, 



(3) Gravel Producers Operatlpg in Louisiana 

Avoyelles P~rish 
~.ayeau Sand & Gravel Co., Marksville, I.a. 

Beauregard Parish 
Belaire Gravel Co., Lake Charles, La. 
Farr & Johnson, DeRidder, La. 

Caddo Parish 
Acme Sand Co., Shreveport, I.a. 
Campbell, E. w., Shreveport, I.a. 
Meriwether Supply Co., Shreveport, I.a. 
Ross Sand & Gravel Co., Shreveport, I.a. 

Calcasieu Parish 
LaGrange, Adolphe, Lake Charles, I.a. 

Catahoula Parish 
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Gifford-Hill Co., Alexandria, I.a. (also Rapides and Webster Parishes). 

Claiborne Parish 
Beville, J. R., Haynesville, I.a. 

East Ea.ton Rouge Parish 
Amite Sand & Gravel Co., Baton Rouge and Alexandria, La. 
Fitzgerald, Frank, Ba.ton Rouge, I.a. 
Holloway Sand & Gravel Co., Baton Rouge, la. 
Kennard, w. B., Ba.ton Rouge I.a. 
Livingston Sand & Gravel Co., Ea.ton Rouge, La. 
J.!agnolia. Sand & Gravel Co,, Baton Rouge, Lo.. 
Roy E. Merrill Co., Ba.ton Rouge, Lo.. 

Evangeline Parish 
Kenyon, w. c., Turkey Creek1 I.a. 

Franklin Parish 
Foster & Childers Co., Wisner, La. 

Grant Parish 
Lutesville Sand & Gravel Co., Alexandria, I.a. 

Iberia Parish 
New Iberia Sand & Gravel Co., New Iberia, La. 

Morehouse Parish 
Bacon Gravel Co., Mer Rouge, La. 

Now Orleans Parish 
Crozat, E. E., New Orleans, I.a. 
Louisiana Aggregate Co., New Orleans, La. 
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(3) Gravel Producers Operating in Louisiana (Cont'd) 

Ouachita Parish 
McGuire, H. B., West Monroe, La. 
Monroe Sand & Gravel Co., Monroe, La •. 
Tv:in City Gravel Co., Nonroe, La. 

Rapides Parish 
Alexandria Gravel Co., Alexandria, La. 
Gifford-Hill Co., Alexandria, La. (also Catahoula and Webster Parishes). 
LaSalle Material Co., Alexandria, La. 
Louisiana Materials Co., Alexandria, Lo.. 
Rapides Sand & Gravel Co., Alexandria, La. 

Red River Parish 
· Grappe, Sam, Coushatta, La. . 

St. Tammany Parish 
CorrJ'.!1ercial Trading Co., Covington, La. 
Core Brothers, Covington, La. 
Kivett & Reel Co., Sun, La. · 

Tangipahoa Parish 
Anderson-Ritchie, Tangipahoa, La. 
Black Sand & Gravel Co., Fluker, La. 
Flint Sand & Gravel Co., New Orleans, La. 
Jahncke Service, Inc., New Orleans, La. 
Kurstein Gravel Co.,· Tangipahoa, La. 
Watson Gravel Co., New Orleans, I.a. 

Washington Parish 
Green Pit, Franklinton, I.a. 
Washington Sand & Gravel Co., Franklinton, La. 

Webster Parish 
Braswell Sand & Gravel Co., Minden, La. 
Gifford-Hill Co., Alexandria, La. (also Rapides and Catahoula Parishes). 
Gilmer & Gilmer Sund & Gravel Co., Minden, Lo.. 
Van Peen Gravel Co., Minden, La. 
Hiru,ord Sand & Gravel Co., Minden, La. 

West Feliciana Parish 
Afton Villa Sand & Gravel Co., St. Francisville, La. 

(4) Sand and Gravel Producers Operating in Mississippi 

Adams County 
Zurhellen, Claude, Natchez, Hiss. 

• 
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(4) Sand and Gravel Producers Operating in Mississippi (Cont'd) 

Alcorn County 
Tri States Sand Co., Corinth, Miss. 

Carroll County 
Kochtizky & Johnson, Avalon, Miss. 
Lynn Sand & Gravel Co., Avalon, Miss. 

Clay County 
West Point Gravel Co., 'West Point, Miss. 

Copiah County 
Gatesville Gravel Co., Gatesville, Miss. 

Forrest County 
American Sand & Gravel Co., Hattiesburg, Miss. 
Concrete Gravel Co., Hattiesburg, Miss. 
Forrest County Gravel Co., Hattiesburg, Miss. 

Franklin County 
Concrete Gravel Co., McCall Creek, Miss. 

Hancock County 
Hancock Gravel Co., Bay St. Louis, Miss. 

Barrison County 
Boardman, J. F. , Gulfport, Miss. 
Brown, Bernal, Biloxi, Miss. 
Fore, J. c., Gulfport, Miss. 
Harrison County Gravel Co., Gulfport, Miss. 

Hinds County 
Ma.yons, Ely, Jackson, Miss. 
Mississippi Materials Co., Jackson, Miss. 
T:::-axler Gravel Co., Utict;t, Miss. 
Van Do;ming, Jackson, ~1iss. 

Homes County 
Green Brothers, Lexington, Miss. 
Hammett, W. P., Lexington, Miss. 

Jeff-Davis County 
Griffith, B. c., Prentiss, Miss. 

Jones County 
Chemical Products Co., Laurel, Miss. 
Continental Turpentine & Rosin Co., laurel, Miss. 
Hercules Powder Co,, Laurel, Miss. 

Leflore Cot:nty 
.!!,.uett, Karl, Sidon, Miss. 
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(4) Sand and Gravel Producers 0perating in Mississippi (Cont'd) 

Lincoln County 
Jahncke Services, Inc., Brookhaven, Miss. 

Lowndes County . 
Columbus Gravel Co., Columbus, M:.i.ss. 
Fleming Gravel Co., Columbus, Miss. 
Southern Sand & Gravel Co., Columbus, Miss.· 
Waters & Mccrary Gravel Co., Columbus, Miss. 

Monroe County 
Amory Concrete Gravel Co., Amory, Miss. 
Amory Sand & Gravel Co., Amory, Miss. 
Carrier, w. M., Amory, Miss. 
Francis, D. N., Amory, Miss. 

Noxubee County 
Patty & Bennett Gravel Co., Rigbee Valley, Miss. 

Panola County 
Crenshaw Gravel Co., Crenshaw, Miss. 
Johnson, Robert H., Batesville, Miss. 
Yazoo Gravel Co., Crenshaw, Miss. 

Perry County 
Richton Investment Co., Richton, Miss. 

Pike County 
Wilson, M. H., McComb, Miss. 

Warren County 
Mayerhoff, M., Vicksburg, Miss. 
Vicksburg Sand & Gravel Co., Vicksburg, Miss. 

Washington County 
Saunders, A. L., Greenville, Miss. 

Yazoo County 
Andersons Sand & Gravel Co., Yazoo City, Miss. 
Petermann Brothers, Yazoo City, Miss. 
Taylor & Roberts, Yazoo City, Miss. 

(5) Sand and Gravel Operators in Western Tennessee 

Benton County 
Hardy Sand Co., Camden, Tenn. 
Hicks Bros. Sand Co., Camden, Tenn. 
Memphis Sand & Gravel Co., Camden, Tenn. 



(5) Sand and Gravel Operators in Western Tennessee (Cont'd)· 

Benton County (Cont'd). 
Porter Warner, Camden, Tenn •. 
The Zach Sand Co., Camden, Tenn. 

Carroll County 
Nurmelly, Mrs. C. F. 1 Hollow Rock, Tenn. 

Hardeman County 
Saulsbury Sand Co., Saulsbury, Tenn. 

Henderson County 
Ayers Mineral Co., Lexington, Tenn. 

Humphreys County 
San Gravel Co., Waverly, Tenn. 

Shelby County 
Marquette Cement Manufacturing Co., Memphis, Tenn. 
Missouri Portland Cement Co., Memphis, Tenn. 

(6) Gravel Producers Operating in Western Kentucky 

Daviess County 
River Sand & Gravel Co., OVens.bor~T K¥· 

Fulton County 
Hickman Sand & Gravel Co., Hickman, Ky. 

Henderson County 
Bedford-Nugent Co., Henderson, Ky. 

McCracken County 
Federal Materials Co., Paducah, Ky. 

Union County 
Union Sand & Gravel Co., Caseyville, Ky. 

(7) Sand and Gravel Qperators in Southeastern Missouri 

Butler County 
Grobe & Sons, Poplar Bluff / Mo. 

Cape Girardeau County 
Cape Girardeau Sand Co., Inc., Cape Girardeau, Mo. 



(7) Sand and Gravel Operators in Southeastern Missouri (Cont'd) 

Carter County . 
Van Buren Sand & Gravel Co. 

Dunklin County · 
Wilkey, A. W., Risco, Mo. (also Nev Madrid and Stoddard Counties}. 

Nev Madrid Co\inty 
Wilkey, A. W., Risco, Mo. (also Dunklin and Stoddard Counties.}. 

Ripley County 
Wright Gravel Co. 

Stoddard County 
Dexter Sand & Gravel Co., Dexter, Mo. 
Hill & Stuart Contractors, Inc., Dexter, Mo. 
PlUillll!er, R. G. & M. E., Dexter, Mo. 
Stevens, Geo. A. 
Wilkey, A. w., Risco, Mo. (also Dunklin and Nev Madrid Counties}. 

Wayne County 
The Keener Gravel Co., Inc., Dexter, Mo. 

(8) Gravel Producers Operating in Southern Illinois 

Adams County 
Bolton Sand Co., 506 Bridge St., Hannibal, Mo.· 
Keokuk Sand Co., Foot of Bank St., Keokuk, Ia. 
Quincy Sar.d Co., Foot of Broad'W8.y, Quincy, Ill. 

Alexender County 
H. H. Halliday Sand Co., 226 - 10th St., Cairo, Ill. 
Novaculite Gravel Co., _Tamms, Ill. 
Ozurk Minerals Co., Elco, Ill. 

Hancock County 
Estate of John B. Johnson, F. J. Reu, Executor, 800 E. Main St.,. 

Carthage, Ill. 

Madison County 
Mississippi Lime Co., Box 247, Alton, Ill. 
Norman Trading & Tradin~ Co., P. O. Box 303, Alton, Ill. 
Stocker Gravel & Construction Co., 509 Main St., Highland, Ill. 

Massac County 
Metropolis Sand & Gravel Co., L. B. 364, First & Scott Sts., Metropolis, 

Ill. 



(8) Gravel Producers Operating in Southern Illinois {Cont'd) 

Monroe County 
c. B. Morrison, Agt., Waterloo, Ill. 

Pike County 
Missouri Gravel Co., Moline, Ill. 

Randolph County 
Southern Illinois Sand Co., Chester, Ill. 

St. Clair County 
Missouri-Illinois Materials Co., 3615 Olive St., St. Louis 8, Mo. 

Scott County 
Homer E. Grady, Exeter, Ill. 

White County 
Eastwood Sand & Gravel Works, Grayville, Ill. 
Maunie Sand & Gravel Co., Maunie, Ill. 
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PART VIII: S~ 

89. The investigation of gravel deposits in the Lower Mississippi 

Valley and adjacent uplands my be summarized as follovs :· 

a. 

b. 

c. 

d. 

e. 

f. 

Gravels in the Lower Mississippi Valley cnre their origin 
to conditions of alluvial deposition marking ear~ periods 
of interglacial stages. 

In the Lower Mississippi Valley, four gravel-bearing 
terraces are recognized. These form narrow strips border
ing the Recent alluvial fill. Crovleys and Ma.con Ridges 
are graveliferous terrace remnants which have been isolated 
as islanciS in the Recent alluvium. These terraces are 
delineated on plates 6-17. 

Gravel production from terrace deposits is generally ob
tained from their basal portions. These frequently are 
exposed by erosion in areas north of the Mississippi and 
Louisiana (Florida Parishes) boundary. (For appearance of 
exposures, see plates 7-17.) · 

In the Recent valley fill, gravel production may be ob
tained from the following three possible sources: (1) Un
disturbed gravels in the Recent alluvial fill. TIRJse ~fe 
close to the surface in many portions of the northern 
Lower Mississippi Valley. (2) Reworked gravels incorporated 
into bars and tcnrheads of the modern Mississippi River 
mostly in areas north of Vicksburg, Miss. (3) Alluvial 
fans and floodplains of minor tributary streams vhich wash 
terrace gravels onto the Recent floodplain. 

In both Recent and terrace deposits, gravels are genera~ 
coarsest in northern portions of the valley and finest in 
southern areas. 

Producers of sand and gravel operating in the Mississippi 
River, in Arkansas, Mississippi, western Tennessee, vestern 
Kentucky, southeastern Missouri, and in Louisiana are 
listed in Part VII. Plates 19 and 20 show locations of 
possible gravel-producing sites along the Mississippi River 
along with lists of operators authorized to carry on such 
work. 
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Table 3 · 

LOCATIONS AND PROPERTIES OF TYPICAL (REWORKED) GRAVEL DEPOSITS 
ALONG THE MISSISSIPPI RIVER 

Miles Depth 
Locality Below Gravel Percentage 

Cairo Deposit (ft) Sand 1 Gravel 

1/2 mi belov 
Caledonia Light, 9-14 40 6o 
Ohio River 
A1terica Bar, 

9 40 60 Ohio River 
Island One, 
Mississippi --- 8 5 90 10 
River 
Old River 

13 7-1/2 63 37 Islands 2, 3, 4 
Reelfoot Front, 

39 5 90 10 Kentucky 
Slough Neck Bar bl 5 00 20 
Caruthersville 112 3-5 90 10 
Above Barfield 141 15 71 29 

Fulton 176 
Not less 

72 28 than 15 
Behind Sunrise 178 Not less 
'l'o'Whead than 15 
Belo~ Richardson's Not less Landing, Tenn., and 187 81 19 
around Head Island 35 than 5 

Head Star Landing 
I 255 6. 90 10 bunk protection 
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GRAVEL PRODUCERS OPERATING IN THE Ml5$1SSIPPI RIVER· 
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(D CARUTHE~!VIU.E SANO ANO GRAVEL COMPANY ,CARUTH~VILLI ,MISSOURI . 

® CENTRAL fTATES DREDGING COMPANY ,80 BELLERIVE AcJits,NORMANDY•21,MISSOUAI 

@ HICKMAN!FERRY COMPANY, HICKMAN, KENTUCKY s 

@ MERRITTtCHAPMAN ANO SCOTT CORPOR~l'.ION,P.O. IS•x e7,MEMPH18,TENNESS!E 

@ MISSISlltPI RIVER SANO AND GRAVEL COMPANY ,CARU~HEASVILLE,MIS!OURI 
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ROBINSOf.t ,JACK FINLEY, BLYTHEVILLE, ARKANSAS 

SMILEY S~ND AND GRAVEL COMPANY ,HICKMAN,KENT~KY 

TAYLOR SANO AND GRAVEL COMPANY ,CARUTHERSVILLE,.MlaSOURI 
• . • • 1 

WARO,W.4,.,BLVTHEV1LLE, ARKANSAS . 
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