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Abstract: Efforts to differentiate Quaternary alluvial deposits along the
Ouvachita River between Camden, Arkansas, and Monroe, Louisiana, according to
environments of deposition have indicated the presence of five fluvial ter-
races, three of which are considered to comprise the Deweyville terrage
sequence., This sequencé, lying étratigraphically between the Prairie ter-
race and the Hblocene floodplain, can be distinguished partly by large
meander scars that are characteristic of the terrace where it is present on"
several Coastal Plain streams. Previous investigations have established
the age of the Dewe&ville terraces as being between 13,000 and 30,000 years
before present; howevér, opinions vary regarding mode of origin. Morphologic
characteristics of and stratigraphic relationships between the terraces
élong the Ouachita River indicane that a ciose causal relationship exisﬁed'
between the terraces and major episodes of aggradatidn and degradation in
the Mississippi‘aliuvial valley, but changes in hydraulic regimen brought
ébout by climatic change were also significant. |

The chronological sequence indicated for the Ouachita Valléy includes
_(a) dep051t10n of the Prairie terrace formation during the Sangamon Inter-
glacial Stage, (b) primary valley degradation and deep stream entrenchment
auring waxing Farly Wisconsin glaciation, (c) alluviation during waning
Early Wisconsin glaciation with maximum vnlley aggradation occurring during
the Farmdalian Substage, (@) secondary valley degradation and moderate en-
trenchment during waxing late Wisconsin glaciation, and (e) alluviation and
valley aggradation during waning Late Wisconsin glaniation and continuing
into the Holocene, |

Rapid depos1t10n of g1301a1 outwash in the Mlsulss1pp1 Valley, 1nc1ud-.
ing the development of an alluvial cone by the Arkansas River, resulted in

the ‘damming of the lower end of the Ouachita Valley during the Farmdalian'



Substage. A 500- to 760~sq—mile perennial lake, called Lake Monroe, was
éreated by the damming: shoreline features and 1acustriﬁe plain remnants

of the lake comprise what is recognized as the highgst_and intermediate
‘Deweyville terraces. The lowest Deweyville terrace was created subsequently
during a period of waxing glaciation and valley entrenchment and under the
influence of a pluvial climate, Empifical equations suggest that stream
discharges were 6 or 7 times greater than present and that precipitation

was more than twice that of present during this period.
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INTRODUCTION_
Background
The general stratigraphy of Quaternary depdsitional terraces of both
fluvial énd marine origin in the central Gulf Coast area has been recog-
nized for about 50 years. Nomenclature introduced by Fisk (1939) is most
widely.accgpted as is his interpretation of the origih of the terraces in
. rslation to waxing and Waning glaciation and major sea level variations
(Fisk, 194k4), Alternate interpretations and nomenclature have been of-
féred (Dpering, 1956); however, the most serious objections raisea have
been»in relation to the ages of terraces and their correlation with spe-
Cific glacial or interglacial stages (Trowbridge, 1954%; Leighton and
Willman, 1949; Durham and others, 1967), particularly the older terraces.
Since the work by Fisk, one of the few significant modifications to the
Late Quaternary terrace stratigraphy has been the recognition by Bernard
(1950) -and the realization by Gagliano and Thom (1967) of the geographic
extent and'chronologic significance of the Deweyville térrace in the Gulf
-and Atlantic coastal plain areas. . The mode of origin and relationship of
this terrace to older terraces and to the leocene floodplain of the.

~

Ouachita River are of major concern in this paper.

‘Scope
VDelineation of the Quaternary formations along the Ouachita River was
aCCOmplished by Fleetwood during a three-year project conducted by the
U. s. Army Engineer Waterways Experiment Station, Vicksburg, Miss., for
the U, g, Army Engineer District, Vicksburg. Thé primary purpose of the

Project -was to differentiate the Quaterﬁary alluvial sequences according to



environments of deposition and to assess the engineering properties of the
sediments, both surficial and buried, in each environment. Detailed ;itho-
logic aﬁd étratigraphic data developed in the project are available in report
form (Fleetwood, 1969) and are not presented in this paper,

‘ The basic intent of the authors is to point out a causal relationship
between thg Quaternary terrace sequence of the Ouachita Valley and major
episodes of aggradation and degradation in the Mississippi alluvial vélley.‘
Saucier (1968) haé recently presented tentative evidence of a previously
unrecognized Wisconsinan Stage cycle of valley cutting and fillihg in the
Lower Mississippi Valley area and has offered a revised chronology: the
‘Ouachita Valley terrace sequence can be satisfactorily explained only in
terms of the new chronology and offers considerable additional substantiat-
ing evidence.

The secondary intent of this paper is to call attention to certain
rather\unusual geomorphic features that, in one case, indicate a period
of well Qeéeloped pluvial climate and, in another case, indicate an ear-
~ lier period of widespread valley flooding and lake formation related to. .

Lower Mississippi Valley sedimentation patterns and rates.

Methodology

The extent‘of terrace mapping (Piate 1) is esséntially coincident
With the extent of available large-scale topographic mapping by the U, S.
Army Corps of Engineers and' the U. S. Geological Survey. Initial terrace
ldentification and deiineation was performed using contours while cross-
valley and down-vélley profiles, showing both actual aﬁd reconsfructed-

Surface elevations, were used for modifications and refinements, Final



delineatioﬁs were achieved through an examination of the physiographic ex-
pressions of the terraces onAaerial photographs and phot6 mosaics.

Subsﬁrface data. in the form of logs of wells and borings were used to
establish terrace lithology and permittgd estimates of such parameteré as
'depths of river scour and valley entrenchment. Field reconnaissances of the
study area proved to be generally unrewarding because of the low relief,
heavy vegetation cover,‘lack of access to many large areas, and infrequent ‘
outerops or road cuts.

In essence, this has been an intensive investigation of regiﬁnal
Physiography. Geomorphological investigation techniques proved to be the
most effective5 and the geomorphic expression df landforms proved to be
‘the most significant factor in discerning terrace stratigraphy and infer-

ring modes of origin.
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GEOGRAPHIC AND GEOLOGIC SETTING
The Ouachita River flows’generally southeastward over an airline dis-

tance of about 300 miles from its headwaters in the Ouachita‘Mbuntains of



wést-central,Arkansés to where it becomes tributary to‘the Red River in
east-central Iouisiana (Fig. 1). It meanders freely and has created a o-
to 5-mile-wide floodplain in the Coastal Plain between Malvern, Ark., and
Sterlington, Ia. Sduth of Sterlington, the river enters thg Missis;ippi
alluvial valley dnd fiows as an underfit stream in an abandoned-Hblocene
meander belt of the Arkansas River (Fig. 1 and Plate 1).
1** —' The Quaternary vailey of the Ouachita River is quité assymetrical
‘between Camden, Ark., and Monroe, La. (Plate 1). Throughout most of this
‘distance, the preseht river is at the base or within 5 to 10 miles of the
western valley wall which rises abruptly to heighﬁs of 100 to 150 ft above
the floodplain. Upland fbrmatiqns}west of the river are of Eocene age -
(Claiborne Groﬁp) and are composed of thinly-bedded and mostly unindurated
clays, silts, and fine sands of shallow marine or deltaic origin. Fast

of the present river; one must cross a 20- to 25-mile-wide, step-like |
sequence of low, flat terraces before encountering pre-Quaternary forma-
tions at similar elevations.

_ _ Thé Eocene formations strike roughly northeast-southwest, dip gently
to the southeast, and have.been only moderately affected structurally. At‘
least one major fault zone crosses the Ouachita Valley near Smackover, Ark.;
however, an almost complete absencé of evidence of faulting in Quafernéry
deposits indicates general quiesceﬁce ;ince Tertiary times. Differential
erosion of the Eocene fqrmations.has,resultedrin—a—matﬁrély~dissette&*up;
land landséape with faint suggestions of cuestas,

‘ The Ouachita Ri&er floodplain north of'Sterlington is subject to

annuai flooding and'consequéntly is uninhabited and heavily‘timbered witﬁ‘

deciduous hardwoods. Numerous shoals and bars characterized the river at

L
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}ow‘wéter in its natural state, but a series of small locks and dams now
provides a navigable channel to.Camdén. The terraces are sparsely populated;
widespreadA pine forests support an extensive lumbering industry. South of
.Sterlington, the higher and wider naturél levees of the old -Arkansas River
courses are extensively cultivated and industrialized and well-populated,

with Monroe being the largest urban complex.

GENERAL STRATIGRAPHY AND KOMENCLATURE
Prairie and Mbntgoméry Terraces
The Prairie terrace formation (Fisk, 1939) is the most areally exfen-
sive Quaterﬁary terrace in the Ouachita River area (Plate 1) and also the
most easily identified terrace in regard to sufface morphology and relative
tOPogfaphic position. Although the Prairie terrace was originally assigned
by Fisk to the Peorian (Bradyan) Interglacial Stage, several recent inves-
tigations in the Gulf and Atlantic—Coastal.Plain areas have indicated evidence
for the assignment of the Prairie or its equivalents (Beaumont of Texas and
Pamlico of Florida and Georgia) to the Sangamon Interglacial Stage (Gagliano .
aﬁd'Thom, 1967; Hoyt and‘others, 1968;‘Schndble, 1966). Evidence for such
an assiénméht is present in the Lower Mississippi Valley (Saucier, 1968) and
also in the Ouachita Valley. | |
Maturely dissected remnants of a terrace situated topographically
higher than the Prairie occur in the extreme northeast part of the mapped
area, Little attention haé been devoted‘to this terrace; however, super-
ficially it appears to meet the criteria set forth by Fisk (1939) for the

Montgomery terrace.



Deweyville Terrace
The name Deweyville was first applied by Bernard (1950) to a low dep-
osifionallterrace along the lower Sabine River in Texés and Louisiaga.
Recognition of the Deweyville as é distinct terrace fbrmétiqn was based on
its intermediate position between the Prairie terrace and the Hblocene
floodplain and the presence of distinctive.meander scars several times
larger in width and radii than those'of the present river. Bernard con-
sidered a pluvial climate explanation for the large ﬁeander features but
concluded that they were more 1ikely attributable to a rapid rise ig sea
level in Late Wisconsin times., |
- In this initial work on the Deweyville, Bernard recognized similar:
“terraces aldng.the Brazos, Trinity, and Pearl Rivers of the central Gulf
Coast area and was aware of a possibly related terracebalongrthe Ouachita |
" River. Somewhat later, Bernard and IeBlanc (1965) expressed an opinion,
as hafé Gagliano and Thom (1967) and Sauciér (1968), that the Deweyville
teriace probably correlates with braided streamsurfaces in‘the Mississippi
alluvial valley, Published (Pearson and obhers, 1966, p. 458) and unpub-

lished. radiocarbon dates from along several Gulf Cdast rivers suggest for-

~

mation of the Deweyville terrace between about 13,000 and 30,000 years
before present. i |

As many as three levels or sub—terraceé have been recognized (Gagliano
and Thom, 1967; Gegliano, personal communication) along the Sabihe and

"Trinity Rivers where large-scale topographic mapping is available and has

been examined in detail. Along the Ouachita River, three terrace levels

Occur between the Prairie terrace and the Holocene floodplain. - Although
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meander scars, all three levels are considered to comprise the Deweyville

only the lowest level, designated as the Qtd., level (Plate 1), exhibits large

terrace. Evidence considered more conclusive than has heretofore been avail-
sble will be presented later in this paper to demonstrate a close relation-
" ship of all three terrace levels to the Mississippi alluvial valley braided

surfaces and to further substantiate the suggested time span.

TERRACE MORPHOLOGY AND LITHOLOGY
Introduction

" Each Quéternary terrace formation, including the Holocene alluvium,
‘is a deposiﬁioﬁal sequence consisting of a fine-grained topstratun (clays
.and silts) and a coarse-grained substratum (sands and gravels). The-
topstrétumrsubétratum thickness ratio of about 1l:2 or 1l:3 remains rather
uniform throughout the area except on the older terraces where portions of
the topstratum have been removed by erosion. Topstratum deposits primarily
- Tepresent overbank deposition in natural levee, backswamp (flood—basin),,and
abandoned channel or course environments, whereas substratum deposits were -
\léid dovn in point bar, channel lag, and possibly braided-channel bar en-:
vironments (Allen, 1965; Fleetwood, 1969). -The only significant exception-
to this occurs in relation to the downstream portions of the Qtdl and Qtd2
terraces where much of the topstratum represents deposition in a lacustrine-

environment.

Prairie Terrace
Interfluve areas of the Prairie terrace formation are sufficiently

well preserved to permit reconstruction of former elevations and ‘slopes, ~



although differentiél erosion has reduced the once nearly flat relict
floodplain to a gently rélling to moderately hilly iandscape. As indi-
‘cated in Figure 2, the formation exhibits a reconsfructed downvalleq,slope
that waxes southward from about 0.33 ft/mile aﬁdve Felsenthal, Ark., to
over 0.75 ft/mile below Monroe., The convex slope profile is.quite similar
to that of the present river at natural low water; the two remain sepafated
by about 110 ft over a distance of aﬁout 90 miles. '

Subsurface data indicate that the Prairie terrace formation was de-
Posited on an erosional surface on Claiborne Group deﬁosits that was al-
most certainly formed as a fesult of entrgnchment during a.preceding glacial
stage, probably the Illinoian. Iocal relief on the erosion surface appears
“to be iess than 40O fﬁ. In view of a lack of any indications of soil pro-
file development or subaerial weathering characteristics, it is assumed |
that erosion took place beneath an'alluvial cover as a result of lateral
and vé}ticallstream corrasion.

Possible differentiation of the Prairie terrace formation according
. to parent stream is suggested by a distinct variation in the thickness
of the terrace formation. All of the formation in Arkansas end that por-.
A%ion located west of the Ouachita River in Iouisiana (Plate 1) has a thick-
hess varying from about 60 to 75 ft an@ was undoubﬁedly deposited by éh.
8ncestral Ouachita River. The portien of the‘terrace.fbrmation situated
east of the river in Louiéiana, which includes the Bastrop Hills, has an
average thickness of about 140 ft, suggesting deposition by the larger an-
cestral Mississippi River. |

Even where essentially undissected; the Prairie terrace . formation has
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a completely amorphous surface expression. Relict channel scars are to-
tally lacking; hence, no indication of former stream patterns or dimensions

can be obtained.,

Deweyville Terraces 1 an& 2

The highest Déweyville terrace ibrmatiop, thertdl terrace, is wide-
spread north of the Ouachita River in Arkansas and occurs at scattered
localities on both sides of the rive? in Louisiana. It is only slightly
dissected as compared with the Prairie terrace formation, Where large con-
tinguous areas . exist, such as along Moro Creek and in the Flatwoods terrace
area (Plate 1), interfluves exhibit relief of less than 5 ft over areas of
ééverai square miles., The intermediate Decweyville terrace formation, désig;;
nated as the Q{:d2 terracé, occurs along the lower Saline River in Arkansas
énd along the Ouachita River essentially orily south of thé Saline River.
Surface relief on this terrace is comparable to that on the Qtdl terrace,

Upstream from Felsenthal, the Qtdl terrace has é rather uniform down-
Vailey slope of about 0.50 ft/mile (Fig. 2). However, near-Felsenthal the
slope abruptly declines to less than O;l ft/mile, and south of Alabama
Landing, the surface slope is‘zero,“The Qtd, terrace exhibits a similar

5

decline in downvalley siope and it also fiinally attains a zero slope souﬁh’v
of Monroe; ' | )

This decline in slope was an enigﬁa to the authors for an appreciable
Period during the study, farticularly when considered in comparison with
the slopes of the other terraces and the Hblocene floodplain. The ;nly“ .
Possibly tenable éxplanation for this was ﬁhat the Ouachita River during. .
thisvtime was shallowiﬁg its gradient and aggrading its floodplain in re-

Sponse to rapid alluviation in the Mississippi alluvial valley.

11



Considerable evidence has subsequentiy been discerned that supports this
 hypothesis, by far the most significant eridence being in the form of a
series of low ridges such as the one illustrated in Figure 3. These;’
ridges, delineated in red in Plate 1, occur on both sides of the Ouachita
'River south of the Arkansas-Iouisiana state line. Regardless of length
or location, they all have a relativeiy constant width of 1000 to 2000 ft,
they have conspicuously accordant crest elevations varyiﬁg only from about |
103 to 105 ft msl, they stand at least 10 ft and usually 20 f%t. above the
adaacent terrace 1evels, they always occur on the Qtd terrace at its con-
tact with the Qtd2 terrace, and with but one exception; drainage is de-
veloped immediately adjacent and parallel to the ridges on the higher ter-
race side., Profiles ncrmallto the ridges all show relative elevation dif-
ferences and slopes similar to those.included in Figure 3.

It has been concluded that these features are beach ridges that formed
'around\a large possibly seasonal but more likely‘perennial lake for which::-
the authors introduce the name Iake Monroe,- The probeble extent of the iake .
~is indicated in Figure b,

The exceptional flatness, both local and regional, of the main extent

~

of the del terrace bclow.the state line and its position relative to the
beach ridges suggest that it was a backbeach or beckbarrier flat that was
Subject to mmd ion only during extremely high lake stages. The Qtd,,
terrace is interpreted as' being the relict lake bottcm or lacustrine plain,
“Saline River is considered to mark the approximate northermmost extent. of ,
the 1ake the sloplng Qtd terrace north of this point along the Ouachlta

is the relict floodplaln of'the ancestral river before it d1scharged 1nto

the lake, Meander scars and occas1onal abandoned channels similar in 31ze

T1e
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to those of the present river are discerniblé on this terrace in the Moro
Bay area, while the backbeach or backbarrier flat portions of the terrace
have a completely amorphous surface expression.

‘At normal stage, extinct Lﬁke Monroe is estimated to have had an area
of about 500 sq miles (Fig. 4) and a mean maximum depth of 20 to 25 ft. The
érea of the lake may have been as much as 700 sq‘miles'at extremely high

" stages; however, the depth would have been only 5 to 10 ft greater. These
area determinations -are based on the assumption that the iaké did not extend
‘@ppreciably beyénd a line drawn connecting the southernmést extent of the
Qtdl terrace on the egst and west sides of the Ouvachita River (Plate 1),

The lithology of the Qtdl and Qtd2 terraces varies little from the .
characteristic fine-grained topstratum/coarse-grained substratum sequence
Previouély mentioned, The fact that the sequence is present to the southerﬁ-
most extent of the terraces, including the area occupied by Lake Monroe, in-
dibates a fluvial origin for most of the terrace sediments in that area.. ...
Pro'ba'ble.lacustrine and backbeach-flat sediments apparently overlie the
fluvial sequence as a thin veneer and have been observed at only two loéa-

ftibns:. in the Flatwoods Terrace area, where the Qtd, terracé,topstratum is
Unusually thick and‘contains large quanfities of silt-size'méterial, and in
an area about 6 miles southwest of Monroe, where the same terrace exhibits
extensive deposits of fine sands and silts in the topstratums, Samples- from-
these two areas were_analyzed, but no sedimentologic or paleontologic evi-
“deﬁée'ﬁés?aiééerned that confirmed deposition in a lacustrine or lacustrine-~
related environment, |

The Qtd2 terra¢e is erosional rather thén‘deposiﬁional in at least

One area southwest of Monroe. All terrace morphologic criteria are

15



satisfiedg however, outcrépping sediments are the ironstone-béaring,'finely—
beddéd clays and silts of the Cockfield formation of the Claiborne Grouﬁ
(Fleetwood, 1969). Tt is assumed that this occurrencenis attributable to
subaqueous Pplanation by nearshore currents in Lake ﬁbnroe.

Judging from a few scattered road cuts, aggregate pits, and‘boriﬁgs,
the beach ridges appear to be composed primarily of irregulgrly-stratified
‘sands and gravels undoubtedly reworkéd from nearby fluvial terrace deposits:
The only observed exception to this is the 8-mile~long, north-south trend-
ing ridge called Prairie de Bubbe locabed north of Bastrop, la. (Plate 1).

A 12-ft-high exposure in a canal bank cutting through a portion of this .
ridge shows only massive to faintly-stratified, well-sorted fine sands.
The lithology, morphology, and location of'Prgirie de Butte-suggest it was
& barrier spit that partially enclosed. an arm of Lake.Monroe'extending,up

the floodplain of Chemin-a-Haut Creek, Bayou Bartholomew in. this area_is

a fairly recent occurience not related to the lake,

Deweyville Terrace 3

"The lowest of the Deweyville terraces is intermittently present.on
"both sides of the river from at least 12 miles north of Camden downstream
to 12 miles south of the Arkansas-Iouisiana state line (Plate 1). The
downvalle& slope préfile (Fig. 3) is élightly concave, the slope decreaé-
“ing from about 0.60 ft/mile above Camden to about 0,30 ft/mile just.north

of the downstream-most point. South of this point, the Qtd, terrace for-

3
mation undoubtedly is present at least intermittently in the subsurface,
being buried by the Holocene natﬁral levees along ébandoned Arkansas River
Courses such as tﬁe Bajou Bartholomew course.

Dissection of the Qtd., terrace is comparable in magnitude to that df
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the Qtdl terrace in‘Arkansas; however, there is one major difference.
Drainage patterns on the Qt@l terrace now reflect 1little or nothing of

* the control or influence once exerted by primary depositional featuges of-
the .former floodplain, whereas- on the Q¢d3 terrace, the éontrol of the.
relict features is strikingly evident.

Relict feabures present on the Qtd., terrace include numerous aban- .

3
~ doned channels, segments of abandonea courses, and exﬁensive areas of
Point bar ridge and swale fopography (meander scrolls)., These features:
’ ére the most outstanding and diagndstic characteristics of the terrace
and are present>£hroughout the mapped extent of the terrace.
Two abandoned channels and related point bar topography.on the Qtd3
~ terrace between Calion, Ark., and Moro Bay are visible on the photomosaic
" in Plate 2, These features illustrate‘well'the significant size differ-
ences between the Deweyville-stage stream and the present stream that aré
so tyﬁical not only along the Ouachita but along most  Gulf Coast rivers.
Méasuremgnts in this area indicate that the Qtdj-terracé channels are ap-
- Proximately 3 times wider than the present stream channel and that the
meander' radii and meander wavelengths are probably about 2 times greater
.fhan those of the present stream. These average size differences are not
So great as they are along certain other Gulf Coast streams; however,
they still would fall within estimated ranges (Gagliano and Thom, 1967).
On the basis of sparse and poor quality data, it appears that the
“fotd3 terrace formation substratum is proportionately fhicker_than)is{the;

- case in the other Deweyville formations and that the .complete fluvial -~

sequence might be somewhat thicker than in the other formations. - These -.
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differences are not surprising considering the larger stream channels and
the inferred greater discharges and thalweg depths associated with the
Qtd3 terrace.

The lithology of the Qtd., terrace formation topstratum and substratum -

3
is not known to differ from that of the other terraﬁe fofmations,in-any
respect. No reliable data are available to indicate the nature of'the-de-
" posits Tiiling the large abandoned channels and courses; it can only . be .
assumed that they are filled primarily with fine-grained sediments  (clays-

and silts) as are the Holocene channels and courses of the Ouachita and

Mississippi Valleys.

HOLOCENE FLOODPLATIN
‘The only portion of the Holocene floodplain of thé Ouachita River that

can be considered typical of that stream is the part extending downstream
to about the mouth of the Saline River. Below this point, the stream has
been profogndly influenced directly or indirectly by the Arkansas River.
This influence is manifested in the slope, width, morphology,. and.lithology ..
Cof the Hblocéne alluvial sequence, .

| The downvalley slope of the floodplain above the Saliné'River-(seCA
tion mile 56, Fig. 2) is uniform at a rate of about 0,55 ft/miles Flood-
.plain limits are easily defiﬁed by a low scarp or other physiographic ex-  -
pression, and the flAﬁ@plPin consists‘cf”thé‘present meander belt and short
segments of usually not more than one abandoned meander belt. All meander
" belt segments exhibit numerous abandoned channels or cutoffs. “Floodplain
relief, i.e. the difference between natural levee crests and abandoned
channels or point bar'éwales, is generally not more than 15 ft.f o

-~ South of Sterlington, the Ouachita River is an underfit stream -
18



flowing in an abandoned Arkansas River.meander belt. The profiles aiong the
Holocene floodplain (average level) -and natural levee crests in Figure 2
illustratelwell the differences in elevation and slope that are present
below Sterlington. Before the.development of the Bayou Bartholomew course
of the Arkansas.River, the Ouachita River floodplain is assumed to have»
‘continued to slope downstream below Sterlington at about the same rate as -
‘it now does above the meuth of the Saline River, However, the major
change illustrated’in Figure 2 resulted when the Arkansas River aggraded
to a level sufficiently high to permit it to divert through a narrow gap -
in the Prairie terrace formation at the north end of the Bastrop Hills
(Plate 1) into the Chemin-a-Haut Creek floodplain thence into the Ouachita
floodplain.' The Arkansas River initially achieved a major steepening of
gradient through this diversion but rapidly ad justed by guickly building
up the\floodplain to heights of 20 to 30 ft above its former elevation.

| The relatlvely large natural levees along the Arkansas River course,
as compared with the Ouachita River levees are but one expression of the
- substantially higher sediment load (partlcularly silt-size material) of
\the.fofmer stream. Because of the Arkansas River's appreciably greater
alluviation capacity, -an extensive alluvial cone was built by the river
‘upstream into the Ouachita_Valley north of Sterlington from the Bayou
Bartholomew course. The effect of the development of ﬁhe cone and the
correspoﬁding shallo&ing of the gradient of the Ouachita River (fig. 2)
‘has been one of alluvial dfowning and is manifested by the large,
frequehtly—inundated, swampy lowland or flood basin called Grand Marais

(Plate 1) which is lqcated immediately upstream from the cone between -
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Felsenthal and Alabama Landing, La. Within the flood basin, the Ouachita
River natural levees are poorly developed, the floodplain relief is mini-
mal, and the river has abandoned meander belts more frequently than'any~
where else., In sharp contrast to this, the Ouachita River exhibits |
characteristics of an entrenched stream such as a less sinuous channel,
few abandoned channels or cutoffs, and a narrow floodplain with no aban— o
" doned meander belts where it flows through the cone south of Alabama
Landing (section miles 70 to 85, Fig. 2).

Investigations conducted near the turn of the century first called
attention to the anomalous behavior of the Ouachita River between Felsen-
thal and Sterlington ‘(Veatch, 1906). Faulting was postulated as the cause
of the Grand Marals, however, neither physiographicnor subsurface ev1dence_
has ever been discerned to substantiate this.. Moreover, the downvalley
terrace profiles constructed for thisistudy (Fig. 2), indicating no verti-
cal displacements, are considered as conclusive evidence that none of the
Quaternary formations in this area have been significantly affected by
.. Taulting.

Iocal variations in the thickness of the Holocene topstratum are
appreciable however, it is possible to- detect a downstream increase in
average thickness from about 20 ft above Calion to about 50 't below
.Mbnroe. As would be expected a major change in the character of the top-
stratum occurs in the v1c1n1ty of Sterlington. Upstream from this point,
the Holocene topstratum is composed essentially of sediments deposited in
‘natural levee, abandoned channel, and. abandoned course environments,

. Sediments deposited in a backswamp or floodbasin environment are volumet-

rically 1n51gn1ficant and have not been delineated (Fleetwood 1969).
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Downstream from Sterlington, backswamp deposits comprise 75 percent or more
of the topstratum: natural levee deposits and abandoned channel and course
' deposits»afe confined to the nmarrow and widely separated meander belts.

The Holocene substratum deposits generally caﬁnot Ee precisely de-
lineated either upstream or downstream from Sterlington.v In many cases the
"Holocene sgquence is apparently thinner than the Qta3 terrace formation se- -

" quence; consequently, Holocene sands and gravels are underlain as well as

flanked by Qtd, terrace formation sands and gravels., Only in those cases

3
_ where the Holocene sequence overlies Claiborne Group deposits off the flank
of the Qtd3 floodplain can the substratum sequence be defined. A substra-

tum thickness of 20 to 4O ft is typical of these locations.

GEOLOGIC HISTORY
Background

The most widely accepted and almost traditional correlatidn of Wis-
consinan stage events in the Lower Mississippi Valley area with wafing and
waning - glaciation and corresponding eustatic sea levél variations was first
A‘propos.ed by Fisk (1944) and has been modified little since that time. - As
indicatéﬁ in Figure 5a, entrenchment of the'Mississippi alluvial valley
(and tributaries) is correléted with waxing Late Wisconsin glaciation and a
-falling sea level, filling of the entrenchéd valley, firét by braided
streams choked with;coarse—grained’gIacial_outwash then by meandering streams
carrying a smaller and finer.load, is correlated with waning glaciation and
a rising and finally a static sea level.

In 1968, Saucier presented evidence which indicated that some of the

fané or cones in the Mississippi Valley built by braided streams are
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appreciably older than had been thought‘and must be related to a preégding
period of waning glaciation. A concept of Late Quaternary chronology de-
veloped by Curray (1956) based on evidence from continental shelf areas
appeéred to offer the only satisfactory explanation for the two phases of
Braided-stream deposition and two phases of valley entrenchment observed
bvaaucier (1968) to have occurred fqllowing defosition of the Prairie ter-
. race fbrmafion. The correlation of alluvial valley events with Curray's _
séa level curve and .chronology is indicated in Figure 5b.

Varying interpretations could be offered for many individual aspects
of the Ouachita Valley terrace sequence if considered separately. However,
the toﬁal*sequence of aggregate situation indicétes basic agfeement énly
with the chronology indicated in Figure Sb. The following paragraphs‘COn- )
tain the authors' interpretations of the origin of the Ouachita Valley

terraces based on this chronology.

Interpretation

Sangamon Interglacial Stage. Everywhere in the Gulf Coast area, the

Prairie terrace Tormation (or equivalent) displays evidence of having been
formed during a relatively long interglacial stage with a stable élimate

. and liﬁtle.or no variation in séé ievel. The coastwise plain portion of
the forﬁation has conspicuous and wéll‘preserved.beach, lagoon, and bar-
rier"isiand features. The riverine plain or relict floodplain pdrtions of
the formations on all Gulf Coast streams, including the Ouachita Rivér,-
indigéte attainment of a rather advaﬁced state of maturity, with ldw flood-
plain relief and a thick topstratum formed by rather slow accumulétion of.
sediments through ovéfbank deposition. In ‘the Ouachita Valley, paleo-

channel evidence is lacking, and it can only be assumed that the stream at
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this time (i.e. the Sangamon Interglacial Stage) was similar in size and
character to the present river. Figure 6a diagrammatically illustrates
‘probable conditions in the Ouachita River area during this stage.

Farly Wisconsin glaciation. With the onset of the Early Wisconsin

glaciation, the ancestral Ouachita River began to degrade its valley end:
become entrenched. This was prdbably in part a direct response to a N
lowering of the river's local base level (i.e. the Mississippi River) be-
cause of adjustment to a falling sea level and in part a result of a
climatically-induced change in river regime.

The degradational stage probably persisted until or shortly beyond
the maximum extent of the Early Wisconsin glaciation or the Altonian.Sub~v
stage (Fig. Sb), a period of possibly 15,000 years or more. During this
time, much but probably not all of the Prairie terrace formation was re-
moved by erosion. It is logical to assume that at least isolated ereas
of substratum remained, In those areas where the Prairie formation was
- probably completely removed and erosion affected the underlying Claiborne
_‘G;oup deposits, the erosional contact shows no evidence of subaerial
weathering. This suggests that the basic meehanism of erosion or entrench-’

ment may have been scourlng or corrasion by shlftlng and seasonally-

enlarglng stream channels. .

" Figure €b illustrates.the probable conditions existing in the Ouachita
Valley 1mmed1ately follow1ng the Altonian’ Substage durlng the early stages
-of the retreat or wanlng of the Early W1scons1n Glaciation.— Although the
Ouachite River carried no glacial outwash, early deposition consisted al-
most entirely of sands and gravels, implying braided-stream deposition.

Sediments deposited later are noticeably.finef grained and undoubtedly
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Figure 6. Diagrammatic illustrations of stéges in the development of the Ouachita Valley.



reflecf a change from a braidéd to a meandering regime, Assuming the time
scale-shown in Figure 5b to be correct, the period of alluviation folioﬁing

the Altonian Substage lasted for about 10,000 years. Probable conditions
'_in the Ouachita Valley near the end of this period.of alluviation and prior
to the Farmdalian Substage are illustrated in Figure 6c.'

Farmdalian Substage., It isvnecessary to consider the post-Altonian

b}

Substage events in the Mississippi alluvial valley to interpret conditions
" in the Ouachita River arca during the Farmdalian Substage (Fig. 5b).
Throughout the period of waning Farly Wisconsin glaciation, the ancestral
Mississippi and Ohio Rivers carried copious quantities of glaéial outwash
and rapidly aggradéd the valley through deposition of coarse—gréined al~
luvium, The axis of the Mississippi River valley train is indicated by
drainage patterns as being west of and parallel to Crowleys Ridge in

‘the Western Lowlands (Fig. 1) thence across the present Mississippi River
course\into and parallel to the eastern side of the Yazoo Basin. The Ohio
River valié& train apparently developed east of Crowleys Ridge snd merged
.. with the Mississippi River valley train in the upper part of the Yazoo
Bas1n. During this time, the Arkansas River apparently had a significantly
greater discharge because of greater prec1pitation in its drainage ba31n
and/or meltwater from Cordilleran glaciers. Below Little Rock, Ark., the
‘rivér was a braided stream carrying large quantities of sands and gravels.
and it developed a long, narrow slluvial cone extending along thé_western
side of the Mississippi Valley for a distance of over 200 miles., The
upper part of’ the cone has been iargely removed by erosion or buried by

. Holocene meander belts, however, much of the lower part remains and forms

a 1ow ridge called Macon Ridge (Fig. l)
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 The extent and-topographic expression of Macon Ridge at the latitude
at which the Ouacﬁita River enters the Mississippi Valley are shown in
Figure 7. Tour levels, designated A through D, are recognized; the eastern-
most level (level A) is the highest and oldest and the westernmost level
(level D) is the lowest and youngest. Preserved braided drainage patterns
iﬁdicate that the levels are terraces resulting from progressive westward:
' shifﬁihg‘of the ancestral Arkansas River while it was slowly degrading its
"floodplain: ~Radiocarbon dates reportéd’by Saucier (1968) from near the sur-
face of Macon Ridge-8 miles southeast of Winnsboro, Ia. (Fig. 7) indicate
the deposits of level C to be about 30,000 years old. Inferred rates of
sedimentation and‘stream migration and relative stratigraphic positioné sug-
gest that the deposits. in level A are not more than a few thousand years
older than this, On the bqsis of topographic position and the radﬁocarbon
dates, level A of Macon Ridge is considered to represent the greatest exteht‘
of aggfadation in the Mississippi Vailey during the Farmdalian Substage.

Alluviation in the Ouachita Valley (Fig. 6c) can be assumed to have

~been in equilibrium with alluviation (Missiséippi River valley train develop-
ment and Arkansgs River cohe development) in the Mississippi alluvial valley.
-during much of the period'of waning Early Wisconsin glaciation. However,
with the attainment of full developmen? of Macon Ridge during the Farmdalian
Substage, disequilibrium apparently resulted, It is felt that the rate of
deposition of the last few tens of feet of sediment in Macon Ridge culminat-
ing in level A was so rapid that aggradation of the Ouachita floodplain
could not keep pace. The resﬁlt of this was the creatioh of what was ef- -
fectively a dam across the lower end of the Ouachita Valley in the_vicinity

6f Monroe and the consequent formation of first a swampy basin similar to
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the Grand Marais and finally Lake Monroe. Profile A-A', Figure 7, illus-
"trates that the hiéhest points on level A of Macon Ridge (i.e. the closest
approximation to the original surface) are within 2 or 3 £t of the recon- .
structed mean maximum level of ILake Monroe, an elevation of ‘about 97 ft |
msl., There is no reason to doub£ that level A of Macon Ridge once extended
as far west as the limit indicated iﬁ Figure 7.

Lake Monroe was probably perennial for much of its life; however, 1arée“
seasonal variations in level mus£ have occurred as a result of the Ouachita
River discharge being augmented with backwater from the Arkansas or Missis-
sippi Rivers during spring floods. Discharge from the lake quite likely
occurred by way of one of the activevbraided channels of the Arkansas River
only during relatively low stages on that river. Figure 64 iilustrates the
assumed conditions in the Ouachita Valley during the Farmdalian Substage.

Tate Wisconsin glaciation. The lower levels of Macon Ridge (levels

- B-D) ééuld have been formed either during the Farmdalian Substage or slightly .
later during the onset of Iate Wisconsin glaciation.b It .is possible that
. with a-decrease in the discharge of thé Arkansas River such as could have. . .
~occurred because of termination of meltwater and/or a change to a drier
wkinterglacial) climate during the Farmdalian Substage, the river became

more competent to transport its load and began to s%owly degrade its flood-
plain. On the other hand, with waxing Iate Wisconsin glaciation, the-
Arkansas River as well as the Mississippi River Qould have begun steepening
their gradients and degréding their floodplains in response to falling sea
>le§el}"If the Farmdalian Substage was as brief as suggesfed by Curray

(1965) (Fig. 5b), itiis'likelyhthat conditions of climate and glaciation

that would permit a significant decrease in'discharge did not develop;
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hence the latter interpretation is favored, In éither case, the results
would have been the Same. The alluvial-ridge barrier responsible for.
creating and maintaining Lake Monroe for possibly as 1Qng as -several
" .thousand years was destroyed or breached sufficiently to allow the iake'
to drain,

- With continued.waxing glaciatioh and a resultant majér eustatic
ilowering of sea level between 20,000 and 25,000 years ago (Fig. 5b), the
" Arkansas River even?ually became significantly entrenched. The axis of
the entrenched valley.is known;to be between the western edge of Macon
Ridge (Fig. 7) and the Tertiary uplands or older terrace remnants.(e.g.,
the Bastrop Hills). In the buachita Valley, the ancestral Ouachita River
-unquestionably was affected by the falling base level andralso was- forced
to degrade its floodplain. However, during this interval,.the river:also”
was foréed fo accommodate itself to a significantly greater discharge.
The regulting adaptation to the change in hydraulic regime is manifested.{
by the Qt§3 terrace.‘ As the floodplain represented by this terrace de-
.‘velopéd, large areas of the lacustrine plain that resulted from the drain-
ing oerake Monroe were destroyed by lateral migration of the river, The -
';élationship that developed between the Qtd3 terrace and the 1acus%rine
~ plain (Qtd2 terrace) is diagrarmatically Ellustrated in Figure 6e. The
downvalley terrace profiles includgd_in,Figurg 2 indicate- that net degra-
dation by the river during ﬁaxing Late Wisconsin glaciation took pléce- .

along the entire stretch of river included in this study.

3

Woodfordian Substage. The projected downvalley slope of the Qtd. ter- ..
race suggests that the Arkansas River at that time had entrenched -itself

to about the level of the présent floodplain (i.e an elevation of about.
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65 ft msl) some 10 to 15 miies south of Monroe where the Ouachita River
probably became tributary to the Arkansas River. The maximum depth of
entrenchment or degradation attained later at or shorﬁly after the mgxi—
mum extent of the Iate Wisconsin glaciation (the wﬁodfordian Substage)
is not known with certainty; however, if the thickness of the Holocene
topstratum (backswamp and natural levee deposits) in this area is-sﬁb- :
tracted fr;m the floodplain elevation, a probable minimum»eievation of
26 £t msl is indica?éd for the deepest entrenchmént.

With the Arkansas River near Monroe entrenched to an elevation of
20 ft msl or lower, the Ouachita River was fﬁrced to accommodate and
apparently did so by further degrading its floodplain. The indicated
minimum degradation of the Ouachita River floodplain compatible with
changes in tﬁe Arkansas River-is-a level about 15 £t below the present
floodplain (excluding the effects of the Bayou Bartholomew course).

it has not been possible to determine the ﬁrecise character of the.
Ouachita Biver at the time of maximum entrenchment., The floodplain width
. necessarily was equal to or less than the present floodplain width,
suggesfing that the river during the Woodfordian Substage might have
been somevhat smaller in size (i.e. a-lessér discharge) than it was when

the Qtd3 terrace was formed., Scallops in the Qtd, terrace along the

3
contact with the present floodplain but not attributable to-observable:
Holocene floodplain channels suggest that the river was basically a

meandering stream-at or shortly after the time of maximum entrenchment.
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The Recent.l When the Iate Wisconsin glaciation began waning and sea
level began rising, the process of entrenchmént was halted and floodplain
aggradétion became dominant., Evidence indicates that the Mississippi and
Ohio River valley trains developed east of Crowleys.Ridge and trendgd

through the Yazoo Basin into Louisiana east of Macon Ridge (Fig. 1). The

Arkansas River began building a cone from the point where the river flows -

out of the Ozark Mountains province near Little Rock. Possibly because of -

“the development of this cone and the rapid filliﬁg of the upper part of -
the entrenchment, the Arkansas River in a rather early stage of waning . -
glaciation diverted from the entrenched valley west of Macon Ridge to a
more easterly course that trended more directly toward the Mississippi
River. Thus deprived of its primary source of alluvium, the lower part
of the ent?enchment, inéluding the area adjacent.to the Ouachita valley,--
aggraded slowly through the accumulation of mostly fine-grained sediments
introdﬁced by minor streams and derived from backWater flooding by the-

Mississippi’ River. Presumably the Ouachita River was capable of

;It has been rather common practice in the central Gulf. Coast area

to define the Recent as being the period ofntime following the last major
low stand of sea level (Russell, 1940) rather than as being the time fol_--
iowing the cessation of continental glaciation.. Acgordingfto-the-former—
definition, most Recent deltaic and alluvial Qalley deposits would be
separable from Pleistocenetdeposits by an erosionsl unconformity, whereas,
“according to the latter definition; no persistent time-stratigraphic di-
Qision would be present. Russell's definition is considered convenient-

for use in this paper at this point.
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aggrading its floodplain at a corresponding rate also through the accu-
mulation of primarily fine-grained materialsa

""" 'The Afkansas River ceased building a cone and became a tightly meandering
stream carr&ing a much smaller sediment load perhaps by as early as 10,000
years ago. During the following several thousand years, meandcr belts were
formed extending for more than 200 miles southeast and south of Little'Rock
into Louisiana along both sides of~Mécon Ridge. Bayou Macon and Boeuf River‘
now each occupy abagdoned Arkansas River meander.belts in the latitude of
- Monroe (Fig. 7). The meander belt occupied by Bayou Macon is the older of
the two; however, archacological evidence (Webb, 1968) indicates both were
‘well developed and pbésibly even abandoned by the Arkansas River by about
3000 -to 3500 years ago. It was about this time or slightly later that the
Arkansas River developed the Bayou Bartholomew course by diverting through.
the gap in the Prairie terrace formation at the north end of the Bastrop
" Hills and into the Ouachita River floodplain near Steriingtqn., Abandonment
of the Bayou Bartholomew course by the Arkansas River probably took place
.. about 1000 to 1500 years ago. . |

'1Figure 6f diagrammatically illustrates conditions in the Ouachita

;alley as they exist today and, in effect, as they have been during the
- past 1000 years or more. ﬁuring this time, the Ouachita River floodplain
has probably aggraded only a few feet through the éccumulation of backswamb
and natural levee deposits. -Course changes and formations of cutoffs have- -

probably been minor and infrequent.

DISCUSSION
Extinct Lakes

Numerous swampy depressions and occasionally small lakes are present -
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in the Mississippi alluvial valley and thé floodplains of its majér trib-
utaries as a result of more rapid.alluviation by one_stream serving to
block or dam the mouth of a smaller stream, & process éometimes referred
to as alluvial drowning. Typically, the drowning is caused by the growth
of natural levees along a newly developing meander belt of a majof stream’
lécated a ‘short distance.from (i.e. several miles or less) and trending
roughly parallel to a terrace or bthe¥ upland. Small streams dischaféing
fromAthe upland are ponded in their lower reaﬁhes because of an inabjlity
to aggrade their floodplains to the level of the natural levees.

' Lake ﬁonroe is unusual because of its large size and the fact thaf it
is the first extinct léke to be recognized as having been created in the
Mississippi alluvial valley area as a result of the development of alluvial
cones or valley trains (braided stream deposition). Suﬁsequent'to itg
discovery, an examination of topographic quadrangles and aerial photographs
revealea the probable former existence of similar but smaller extinct lakes
on the Hatchie, Obion, and Forked beer Rivers in western Tenneééee and pos-
-8ibly also on the Big Black River in west-central Mississippi. Each of these
streamé has in its vélley a low terrace that has a very low or nil downvalley
;iope in proximity to the Mississippi alluvial valley. The projected slopes
of these terraces iﬁdicate that the streams were graded to the approxiﬁate
highest elevations of the Farmdalian Substage valley trains of the Ohio and
Mississippi Rivers. Sufficient work has not been done to‘determiﬁe"if shore-
line features are p£esent along the sides of the valleys of these smaller.
streams., The situation on the Hétchie River is particularly similar to
that on the Ouachita Biver in that there is ﬁot only a terracefwhich-ap-

peafs to be a correlative of the QtdliQtde levels but there are alsomfluvial

3k



features analogous to those of the Qtd. level in the same position relative

3
to the olaer level.

Other streamé in the Mississippi ailuvial valley area whose physical:
settinés and locations relative to the alluvial valley would have been con-
ducive to the formation of lakes during Farmdalian Substage failey train
- development would include the Coldwater, Tallahatchie, Yalobusha, and
" Yokona Rivers of northwestern'Mississippi. Eaéh of these rivers has at
' least one terrace; however; no attempt has been made to analyze terrace
slopes or morphology.

An exﬁinctvlake quite analogous to Lake Monroe is known to have ex-r
isted along the 1ower.0hio,‘Tenﬁessee, and Clark Rivers in Kentucky and
Illinois for 4O miles above Metropolis, I1l. (Finch and others,. 1946),
Primary evidence for this lake; named Lake Paducah, is in the. form of.rel-
_ict bay-mouth ba?s and beaches highly similaf to those around Lake Monroe.
The age of Lake Paducah is indicated by radiocarbon dates as being about
21,000 years (Olive, 1966) and rapid alluviation in the Ohio'vélley'is a
~.possible explanation for its formation.

‘Thus‘far, there is no evidence that lakes formed on eastern tribu-
‘taries to the Mississippi Valley during the early Recent when valley train
" developed because of waning Late Wisconsin glaciation. It is ﬁossible that
they did develop and that their shorelines either coincide with older simi-

lar features or are now buried beneath Holocene floodplain deposits.

Age and Origin of Deweyville Terraces
Radiocarbon dates on materials from the Deweyville terraces along

several Gulf Coast stfeams vary from 13,000 to 30,000 years before present.
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Along the Atlantic Coast, fadiocarbon dates iﬁdicate formation of equivalents
of this terrace betweeﬁ 17,000 and 36,000 years before present (Gagliano and
Thom, 1967). In spite of the considerable time span iﬁdicéted by thé«dates,
there has been é strong tendency to want to correlate the Deweyville with
events that occurred during a period of only a few thousand years at the end
of the»time.span such as rising sea level (Bernard and IeBlanc, 1965)’or at-‘;
the beginning of the time span, i.e. the Farmdalian Substage (Gagliano and
Thom, 1967; Saucier, -1968).

The éuthors feel that this tendency has been moﬁivated in large meas-
ure by exposure to popular Fiskian concepts in which fluvial terrace for-
mation in the Lower Mississippi Valley area is assumed to have occurred only - -
during interglacial stages or advanced stages of waning glactiation (Fisk,
l9hh).‘ Terréce stratigraphy along the Ouéchita River stroﬁgly indicates
that terrace formation took place during late interglacial timesvand con-
tinued through much of a period of waxing glaciation. The Qtd3 terrace, -
more typical of the Deweyville terraces as they occur on other Gulf and
“Atlahtic Coast streams, is ﬁndoubtedly a glacial rather than an«interglaciai
-éﬁéée'ferrace. |

| Evidénce indicates that the Q{:dl aﬁq Qtd2 terraces can be correlated

with the culmination of alluviation in the Mississippi alluvial valley

during the Farmdalian Substage some 28,000 to 30,000 years ago. The Qtd3

terrace formed at some later time but before the maximum extent of Late
Wisconsin glaciation (Woodfordian Substage) about 18,000 years ago.  Topo--
graphic relationships and terrace slopes indicate that the Qtd, terrace

3

‘was formed while the river was adjusting to a falling base level brought
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about by entrenchment of streams in the Mississipbi alluvial valley.

The Deweyville terraces along the Ouachita River differ from those
of other streams along the Gulf and Atlantic Coasts in regard to certain-
cauéal factors, but not in regard to their effects. Alluviation or ag-
gradation followed by entrenchment or degradation in the Missiséippi al-
luvial valléy was essential to the formation of terraces in the Ouachita
R Valley,-Whe;eas along the other streams, a coincident high sea level stand -

'followed by’ falling sea level apparently had similar effects. The fact -~
) that Lake Monroe formed in the Ouachita Valley and the Qtd and Qtd2 ter-
races are basically lacustrine in origin in the lower part of the valley is
not considered signifiéant in this-regard. Its formatibn is considered as
simply a local manifestation of an otherwise regional aggradational trend.‘
It was largely for this reason that the. authors designated thethdl apd'
Q,td2 terraces as Deweyville terraces rather than introduce new names for

them.

Deweyville Paleoclimatology and Paleohydrology ' I
Although evidence from the Ouachita Valley could be interpreted as
in@icating that degradation of the valley'during Deweyville times was a
" direct response to éntrenchment in the Miésissippi alluvial valley,‘doubt"
‘has been expressed recently that there was sufficient. time- during the Wis;‘
consinan Stage for streams to have adjusted their gradients to falling base
levels (either entrenchments or sea 1evel) for any appreciable distance
above their mouthé. Parallelism between gradients of terrace surfaces for
-long.distances downvalley with sudden steepening of gradients near the

coast, such as illustrated by Thom (1967) for streams in South Carolina, is
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one form of evidence that has been cited by proponents of this idea.

If the correlation of the Qtd., terrace with waxing Late Wisconsin

3
‘glaciation is correct, this would mean that the terrace was formed dg?ing

a period of plu?ial climate. This is certainly indicated by the large
relict meanders on the terrace.. Schumm (1965) indicates that aithough

. opinions vary considerably, the consensus is that an incfease in annual
i precipitaﬂighﬂo? 10 in. and a decrease in méan annual temperature of 10° F -
could have occurred ?n the southeastern United States during the last
glaciation. Using these values, Schumm (1965, P. 791) hgs-concluded from
an assessment of the effect of a cooler and wetter climate on runoff, sedi-
ment yield, and sediment concentration, that stream incision or degradation
would have resulted. He calls attention to an example of stream incision
during late interglacial to mid glacial time followed. by stream deposition
during full glacial to early interglacial time along the Red River in Texas
observeé by Frye and Leonard (1963).

Thﬁs)'it'appears reasonable that the Deweyville terrace of the Ouachita,

.as well as of all other Gulf and Atlantic Coastal Plain streams, may have
originated as a result of two different,prbcesses (i.e., eustatic sea level.
Q;fiations and climatic change) operating simultaneously-to produce similar
effects.,

. Fmpirical relationships between certain stream geometry parameters aﬁd
stream discharge developed by Carlston (1965) and Schumm (1969) can be ap-
plied to the situation in tﬁe Ouachita River area to derive a quantitative

- estimate of the paleodischarge of the Qtd'-stage stream. It was decided. . -:

3
that the relative valldlty of the various equatlons could be -tested.-by ap- -
Plying them first to meas urable parameters of the present river and then

- comparing the results with known discharge values.
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As indicated by Schumm (1969), geometry parameters such as channel
width, depth, gradient, and wavelength appear to be determined by both

discharge and type of sediment load moved through the chénnel. Data are

not available in the case of the Ouachita River area to indicate the
‘nature of the sediment load in either the present river channel or the

Qtd3~stage channels. However, because of the close similarity between

3

‘quence, it has been assumed for comparative purposes that the sediment

"the 1lithology of the Qtd. terrace and that of the Holocene alluvial se-

load of the river wasvthe same during the Qtd. stage as it has been during

3

the Holocene, It is further aésumed,.therefore, that observable varia-

tions in geometry parameters are entirely a result of different discharges.
As illustrated in Figure 2, there is no significant difference be-

tween the Qtd., terrace gradient and the Hblocene'floodplain gradient.

3
Although it is not possible to reconstruct the sinuosity of the Qtd3¥stage
river, it has been assumed that the value of this parameter was essen-
tially thé‘éame as that of the present river. Thus, meandér wavelength,
.channel width, and channel depth emerge as the only variable parameters
for which empirical equations are available that can be measured for.both
ﬁﬂe Qtd3-stage ahdvthe Hbldcene channels.

Measurements of the geometry parameters of the present river channel
énd Holocene abandoned channels (Table 1) were made between Camden and the
mouth of the Saline River. This areal restriction was necessary to avoid
the complicating factor of édded discharge from a major tributary and

also to'avoid an area in which the morphology of fhé present river is

known to have been strongly influenced by the‘Arkansas,River. To permit .-
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Table 1. Holocene and Deweyville (Qtd3 stage) Stream Geometry Measurements

Location Meander Channel Channel Observed

: ' wavelength, width, depth, mean annual

ym’ ‘ W, in © d, in discharge,

in foet feet feet - qQ, in cfsv

Present Ouachita R
River ' 9,200 500 35 14,000

Holocene abandoned
channels : 6,800 500 35 -

Qtds terrace aban- .
doned channels 19,100 1,350 70+ --
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a valid correlation, all Qtd3 tefrace stream channel measurements were re-
striéted to the same area.

The meander wavelength (Lm) value for the present river was obtained
by calculatﬁng the avérage meander radius and multiplying by four. fﬁis
procedure was determined through trial and error to be the only practical
method, and it was employed only along those stretches of river that ap-
“peared ‘to bé relatively free from e xternal complicating controls such as
“impingement -of channel against valley wall. The'channél width (w) value.

is an average of a nﬁmber of measurements made from aerial photographs
and represents the bankfull width. The channel depth (d) Value is also
an average derived from hydrographic surveys and represents the interval
from the bankfull elevation to the average maximum channel elevation.

A cursory examination of maps and aerial photographs revealed a dis-
tinctive difference in size between the radii of active river channel |
meanders and those ofiHolocene abandoned channels, In view of the fact
that all Qtd3 terrace channel parameter measurements necessarily could

, pg made only from abandoned channels, values for Lm’ w, and 4 were obtained
for the Hblocene abandoned channels to pérmit a more valid correlation.

As indicated in Table 1, the abandoned channels have a significantly
smaller Ih value than active channel meanders but are identical in regard
to values for w and d. -

Values for Lm and Q fbr the Qtd3 terrace abandoned channels were ob-
tained from maps and aerial'photographs. Té obtain a sufficient number

- of individual measurements, it was necessary to use all discernible chan-

- nels, Therefore, it has been necessary to make the assumption that all

[
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channels, regardless of size variation, represent a static discharge con-
dition and do not represent a transition from or to a lesser discharge.

The d value for the Qtd. terrace abandoned channels is considered to be

3
the least reliable value obtained. Since no precisé depths are known, the
value could.be derived only by inference from such observations as the

_ thickness of the terrace alluvial sequenée.

The mean annual discharge (Q) value indicated in Table 1 for the
present river was obtained by subtracting the dischargés of the Saline
River, Bayou Bartholomew, and Bayou d'Arbonne from the known discharge
(27-year record) of the Ouachita River at Monroe. TheseAstreams are the
only tributaries of consequence iﬂ the area, therefore the value for 6
should be correct to within less than 1000 cfs.

Discharges calculated from equations 12 and 22 of Carlstonl(l965,_
p. 875 and 879) and equations L4 and 10 of Schurm (1969, p. 257-258) are
.'includeé in Table 2. In both equations of Schumm, a value, M, is in- - - -
cluded whipﬁ represents the percent of silt and clay (sediments finer
than 0,074 mm) in the sediments forming the perimeter of the channel.

No quantitative data are available on the nature of the sediment load in.-
fﬂe Ouachita River area. To overcome this ﬁroblem, the width/depth ratio
(w/d) was substituted for M. According\to'Schumm (personal communication),
fhe channel shape or w/d closely reflects~thé'fype of sediment load.

The large variation in values for § shown in Table 2 is not unex-

) pected. considering the natu;e of the equations and the possible major inéc-
curacles in geometry ﬁarameter'measurements used in them. While neither

the equations of Carlston nor those of Schumm could produce valués for- the
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Table 2. Holocene and Deweyville (Qtd3 stage) Stream Discharges Calcula-

ted from Empirical Equations

Location

Carlston (1965)

5, in cfs, calculated

Setumm (1969)

6, in cfs, calculated

from: from:
4 (1) A2) L (3) L)
m . m 3
Present OQuachita
" River . 16,300 10,700 34,200 12,500
Holocene abandoned.
channels 8,500 10,700 14,000 12,500
Qtds terrace aban-
doned channels 80,000 92,900 564,700 229,200
B ~0.46 _ go-3k
(1) L = 106.1 Q (3) L 1890 ;677H
d
_ .=0.46 P38
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present river closely duplicating the known discharge, those of Carlston
‘show considerably less variation. In the authors' opinion, the values for

5 for-the Qtd., terrace abandoned channels derived from Carlston's equa-

3
tions are probably more nearly correct. Thé inability to derive an accu-
rate value for d which is an integral part of both of Schumm'é equations
(but not Carlsﬁon's) is one factor to be considered as is the fact that
échuﬁm'é equations, unliké tﬁose of Cérlston, result from an analysis of -
" rivers that are, for the most parﬁ, Tocated in subhumid and semiarid

" regions (Schumm, 1969, p. 259). The validity of Schumm's equations is
further negated by the conspicuously anomalous value for.ﬁ of 56h,700 cfs.
as determined from I, for the Qtd

3

identical with the value for 5 for the obviously much larger Mississippi

terrace channels. This value is almost

River at Vicksburg; Miss.

According to Dury (1965) who made.an intensive effort to estimate
péleodi;charge by using the relationship that exists between meander char-
vacteristic; of modern rivers and their discharge, a value»for‘Q of 5 to-

.10 times greater than the present value was found to be common for a large
number-of streams representing a wide geographic coverage. A similar

ratio of paleodischarge to present discharge was observed by Schumn (1968)
in a study of an Australian river system somewhaﬁ analogous to the Ouachita
River. Both vaiues for Q calculated by using CarIston's equations fall.
within this range, whereas thos; calculated using Schumm's equations greatly

exceed the range,

Assuming a value for @ of 80,000 to 90,000 cfs for the Qtd-stage

stream to be correct, the paleoclimatic implications are significant. Under
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preseﬁt climatic conditions with a mean annual precipitation of about 52 in.
and a mean annual temperature of about 63o ¥, the mean annual runoff from
“the Ouachita drainage basin above the mouth of the Saline River‘is approxi- - - -
mately 18 in. With a value for Q of 80,000 to 90,000 cfs, the mean annual
runoff would be approximately 100 to 115 in. Using curves preééﬁted by
 Schumm (1965, p. 784), it can be seen that regardless of what the méan an-
vnual temperature may have been, a funéff of this magnitude probably requiredf
a mean annual precipitation of at least 100 in. This value is considerably
" more than has been postulated by Schumm and others for this area during a -
pluvial.climate. Although one could argue that even Cariston's equations;
~yield aﬁomalously high paleodischarge values and thereby exaggerate inferred
runoffs -and precipitation, it must be remembered that the Deweyville terraces
‘on other Gulf and Atlantic Coastal Plain streams have rélict channels that
are even larger in comparison to the present channels than they are along

the Ouachita River.
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