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THE TERTIARY AND QUATERNARY
GEOLOGY OF
CROWLEY'S RIDGE
by
M. J. Guccione
W. L. Prior

and
E. M. Rutfedpe

GEOMORPHOLOGY miles (650 km) south of where

Crowley's Ridge is an
erosional remnant of unconsol-
idated Eocene clay, silt,
sand, and 1lignite capped by
Pliocene sand and gravel and
middle to late Pleistocene
loess (Haley, 1976). Located
in eastern Arkansas (Fig. 1)
and southeast Missouri, the
Ridge is no more than 11 miles
(18 kxm) wide and extends 186
miles (300 km) from Campbell,
Missouri, to Helena, Arkansas.
In striking contrast to the
surrounding countryside, it
stands 100 to 200 feet (30 to
60 m) higher than the adjoin-
ing lowlands.

Crowley's Ridge is a di-
vide formed during the Pleis-
tocene as ancestors of the
Mississippi River to the west
and the Ohio River to the east
of the Ridge eroded Coastal
Plain sediments (Call, 1891;
Fisk, 1944) (Fig. 2). During
the initial stage of the Mis-
sissippi River, its course was
on the west side of the allu-
vial valley from Thebes Gap at
the upper end of the valley to
its delta. The ©Ohio River
flowed along the east side of
the alluvial valley and joined
the Mississippi River near
Simmesport, Louisiana, 404

it joins the Mississippi River
today. Abundant glacial out-
wash and rising sea level con-
tributed to the aggradation of
the Mississippi and Ohio
Rivers, causing a decrease in
the rivers' gradients. De-
crease in gradient and/or tec-
tonic activity along the New
Madrid seismic zone may have
caused the eastward shifting
of the Mississippi River, cul-
minating in the cutting of the
present channel through the
divide at Thebes Gap. Today
the Mississippi River Jjoins
the ©Ohio River near Cairo,
Illinois, and flows on the
east side of the Ridge. The
Mississippi River's diversion
to the east side of Crowley's
Ridge is estimated to have oc-
curred between 3,000 and 6,000
B.P. by Fisk (1944, Table 3).
However, the source of the
loesses which cap the Ridge
{Saucier 1974 and West et al,
1985) and the loess-covered
terrace west of Crowley's
Ridge (Rutledge et al., 1985)
suggests that the diversion
may be older than Fisk's esti-
mate,

GEOLOGIC SETTING AND
STRATIGRAPHY

Crowley's Ridge is lo-
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Figure 1. Location map of Crowley’s Ridge and the stops and sections described in this field guide. Location of
cross sections (Figs. 3 and 6) is also shown,




- T, YV CETEEA

o /r / Cane o Lonist
Glrardeny N

- ¢

‘o«i’
‘/f/

ND

'
E
ol
(BL e
/ a\ W\ >
“ 0
7 X
[ & / iy o
:é/i‘//,-/. v
,//‘ < z
/ o x e
# 2 s
;.,.._.... : //mssn/ !
29§ Y //// R
’ w ) iy / _
7% 0
/// ,:/, \chtu-u ///r,
o 78800
/ e R . . PS
;///-‘3’ L
/c // / // /

Ve s r

/’ o |uu-7/ Z /;/, »///
o : ////// ‘ f, /7/},,//

: : o o
- Gup YL 20T . 0p . MG

Figurs 2. Early-stage reiationships between the Missimippi and Ohio
rivers (modified after Fisk, 1944, Fig. 42)




cated in the northwestern sec-
tion of the Mississippi River
Embayment (Meissner, 1984).
The Embayment axis trends ap-
proximately parallel to the
modern Mississippi River and
plunges south toward the Gulf
of Mexico. The Cretaceous and
Tertiary sediments deposited
in this basin dip 35 to 75
ft/mile (7 to 14 m/km) to the
east-southeast toward the axis
of the embayment (Meissner,
1984). The sediments also
thicken toward the southeast
due to greater deposition and
less subsequent erosion in
that direction.

Eocene Strata

Wilcox Group.--Three of the
Tertiary basin-fill units, all
Eocene (Table 1), crop out on
Crowley's Ridge (Fig. 3). As

marine waters transgressed
over the area, the sediments
change from dominantly fluvial
to dominantly marine facies.
The o©ldest unit, the Wilcox
Group, 1is exposed alcong the
flanks of the northern portion
of the Ridge. Wells indicate
that the Wilcox is approxi-
mately 775 feet (236 m) at the
southern edge of the Ridge
{Meissner, 1984). The sedi-
ments consist of interbedded
sand, silt, clay, and some
lignite, all deposited in a
fluvial-deltaic environment.

Claiborne Group.--The Clai-
borne Group overlies the
Wilcox Group and is exposed
along flanks of the Ridge in
the central portion of Crow-
ley's Ridge (Fig. 3). The
maximum thickness of the Clai-
borne Group is 690 feet (210
m) near the southern end of
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the Ridge (Meissner, 1984),
The sediments consist of fine

and
de-~

sand,
some

silt,
minor

sandy clays,
lignite, all
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Ftgure 4. Elavation of the Eocene-gravel contact (in feet above mean sea lavei) on part of Crowley’s Ridge. Ele-
vations above 300 feet are the Eocens-Pliocens contact and those below 300 feet may be the Eocene-Quaternary

contact.
oircies are drill hole sites.

Location and interpreted facies of some Pliocene sand and gravel exposures are also shown. Small solid




posited in deltaic and
nearshore marine environments.

Jackson Group.--The Jackson
Group overlies the Claiborne
Group and is exposed along the
flanks of the southernmost
portion of Crowley's Ridge
(Fig. 3). 1Here the sediments
are approximately 490 feet
{150 m) thick and consist of
sandy clay, silt, and glau-
conitic, fossiliferous sandy
clay deposited in a nearshore
marine environment. The Jack-
son Group was deposited during
the last marine transgression
into Arkansas. This trans-
gregsion was centered over the
Desha Basin, which is a struc-
tural low that trends east-
west, south of Crowley's Ridge
(Wilbert, 1953), An undeter-
mined thickness of Tertiary
strata has been lost by ero-
sion since the Eocene,

PLIOCENE STRATA

Geometry.--Overlying the Ter-
tiary units on Crowley's Ridge
is a Pliocene sand and gravel
unit. It varies from 0 to 125
feet (38 m) in thickness and
averages 33 feet {10 m)
(Holbrook, 1980). In outcrop
the unit 1is continucus for
hundreds of meters laterally,
although individual beds are
more local. Subsurface litho-
logic logs suggest a nearly
continucus deposit that slopes
1.74 ft/mi (0.33 m/km) to the
south (Fig. 4). Some deep
channels within this broad
sheet are incised into the
hedrock. A larger anastomos-
ing channel system is located
just north of Jonesboro and is
9.9 mi (16 km) wide with a
single channel being 2.8 mi

(4.5 km) wide. The maximum
thickness of the unit in this
channel may have been 197 feet
(60 m), if the gravels are the
same age and if the channel
was filled to the upper eleva-
tion of the gravel on the sur-
rounding surfaces. This chan-
nel system has some surface
expression in that the ground
elevation is lower over the
channel than it 1is on sur-
rounding parts of the sheet.
A smaller single channel east
of Harrisburg is 1.4 mi (2.3
km) wide and may have been
filled with a maximum of 79
feet (24 m) of gravel. Sur-
face expression of this chan-
nel 1is minimal. Two small
streams are aligned with this
buried channel but the eleva-
tion of the divide between
them is no lower than that of
the surrounding gravel sheet.

Source.--The source area of
the Pliocene sand and gravel
unit included sedimentary and
metamorphic rocks. The mid-
continent Paleozoic craton and
Appalachian Mountains in the
eastern United States probably
provided the materials. Chert
is the dominant 1litholeogy in
the pebble fraction but sand-
gtone, gquartz, and Tertiary
clay pebbles are also present
{Table 2). The heavy minerals
in the sand fraction are domi-
nantly zircon, rutile, and
tourmaline. The high-rank
metamorphic minerals sillman-
ite, kyanite, and staurolite
are also present {Table 3).
This limited lithologic suite
without any igneous rocks and
a mineral suite with a paucity
of epidote, hornblende,
augite, and garnet is unlike
the lithologic and mineralogic
suite in Quaternary glacial




Table 2, Lithology of the gravel (»2 mm) and sand (s2 wm) fractions of

Lafayette Gravel.

Gravel, 1 Sand, %
>2 mm 1 1-0.062 om 9 0.5-0,088 mm

(Potter, 1955) (Potter, 1955) (Wilkinson, 1982)
Chert 86 9 6
Quartz 14 81 81
Quartzite Included 7 9

with quartz

Sandstone present 0 0
Clay 1 0 Q
Feldspar 0 2 4

western Kentucky.

mean of eight samples from Crowley's Ridge, southern Illinoils, and
Sandstone and nonmetamorphic quartzite are more

abundant on Crowley's Ridge and in southern Illinois than in western

Kentucky.
2 mean of eight samples from Crowley's Ridge, southern Illinois, and
western Kentucky.
3 mean of six samples from Crowley's Ridge.
sediments in Missouri thought to be preglacial and

{Guccione, 1983) and Illinois

(Willman and ¥rwe, 1970, Table
4) .

Age.~--The gravel on Crowley's
Ridge 1is tentatively corre-
lated with the Lafayette
Gravel from the northern mar-
gin of the Mississippi Embay-

ment (Potter, 19553). Both
units  occur in a similar
stratigraphic position: they

overlie Paleocene and Eocene
sediments and are overlain by
Quaternary (Illinoian) loess
(Table 1). Both units have a
similar limited lithology and
mineralogy that does not in-
clude glacial outwash sedi-
ments. Therefore the gravels
on Crowley's Ridge and the
Lafayette Gravel are both

probably Pliocene in age.

Texture and Sedimentary Struc-
tures.--The texture of the
sand and gravel is coarse, not
well sorted, and subrounded.
In gravel beds the subrounded
and imbricated clasts are

granule to pebble in size,
commonly with a medium to
coarse sand matrix, Silt and

clay are also present in the




TABLE 3. MINERALOGY OF HEAVY MINERAL SAND
FRACTION (0.5-0.088 mm} FROM GRAVEL ON CROW-
LEY'S RIDGE.

Potter Wiikinson
(1966)" (1082)2
Zircon 48 N
Staurolite 25 14
Tourmaling 1" 18
Kyanite 8 7
Sittimenite 5 18
Rutlle 4 8
Topaz 2 trace
Amphlbols 0 1
Others 0 8

1 meen ot B sampias from Crowley’s Ridge

2 meen of B samples from Crowley’s Ridge

matrix of the upper part of
the gravel unit at many local-
ities. Much of the clay may
be pedogenic. In sand beds
the grains are medium to
coarse 1in size, Some sand
beds are well sorted but other
beds contain gravel lenses or
have gravel along bedding
planes. Silt and clay beds,
which may contain gravel
lenses or be interbedded with
gravel, occur in the upper
part of the unit at some lo-
calities.

Bedding within the gravel
and silty clay layers is in-
distinct but the sand layers
are massive or cross-bedded.
Thick gravel layers have weak
bedding which is horizontal or
parallel to the shape of the
deposit. Very rarely does the
gravel have planar cross bed-
ding or trough cross-stratifi-
cation. In contrast, the
thick sand layers are gener-
ally cross bedded. The sets

are horizontal beds with pla-
nar or broad trough cross-
stratification. The cross
beds have reactivation sur-
faces. No ripple marks or
ripple surfaces have been
identified. Thin gravel lay-
ers are horizontal beds or are
low~angle epsilon-style cross
beds (Allen, 1963). The thin
sand layers are similar to and
are associated with the thin
gravel layers. They are also
horizontal beds or are low-an-
gle epsilon-style cross beds.
The silt and clay units are
massive, Original stratifica-
tion within these fine-grained
strata may have been destroyed
by pedogenesis in many units.

The gravel and sand may
have any position within the
stratigraphic wunit, but the
silt and clay, where present,
are in the upper part of the
unit. Where horizontal, thick
(16.5 feet or 5 m+) sand and
thick gravel beds are present,
the sand dominates in the
lower part of the unit (for
example Liberty Church quarry,
Stop 5 and Wittsburg quarry,
Stop 2). The contact with the
overlying gravel may be ero-
sional or gradational. If the
contact is gradational, as at
the Wittsburg quarry, the sand
beds become thinner and con-
tain more gravel in the upper
part of the sand facies. They
are overlain by successively
more and thicker gravel beds
which dominate in the upper
gravel facies. Where horizon-
tal, thin (<10 feet or 3 m)
sand and gravel beds are pre-
sent, the beds alternate, and
there is no consistent verti-
cal textural trend. Where
low-angle dipping beds of sand
and gravel occur, gravel is
more commenly the upper unit,.
At some localities (Jonesboro




guarry and Paragould gquarry)

these low-angle dipping beds
gslopr toward deep scour chan-
nels which are filled with
gravel.

Soils,--Buried soils are 1lo-
cally developed in lower beds
of +the Pliocene sand and
gravel unit. These pedons are
weakly developed with A or E
and cambic or argillic hori-
zons. Vertical root channels
with gleyed halos are presgent
in sandy parent materials.
The thickness of the pedons is
less than 2.6 feet (0.8 m).

A buried soil developed
in the upper bed of the
Pliocene gravel 1is present
throughout Crowley's Ridge.
Most of the pedons are well
developed, oxidized soils.

Where the pedon is developed
in sand and gravel, yellowish-
brown (l10YR) E horizons are up
to 1.5 feet (45 cm) thick and
red {2.5YR) B horizons
{argillic), wup to 7.9 feet
{240 cm) thick, have consider-
able clay accumulation and
soll structure. Where the pe-
don is developed in a silt and

cleay, red <colors are less
dominant and gray mottles
occur, These pedons are best

developed and preserved on the
Ridge south of Jonesboro,
where the overlying loess is
thick. North of Jonesboro the
loess is thinner and has been

removed by erosion at many
sites. In these erosional
gites the buried soil 1is ex-

humed,
entirely removed.
sites north of
Arkansas, including the Lib-
erty Church quarry, Stop 5,
two gravel beds separated by a
partly truncated, strongly de-
veloped red soil are exposed.
This stratigraphy is different

partially stripped, or
At several
Jonesboro,

10

than that of most exposures of
the Pliocene gravel with a
soil in a lower bed of gravel
for four reasons,. First, the
soil in a lower gravel is sim-
ilar in 1its development to
that in the upper bed of the
gravel at most other locali-
ties on Crowley's Ridge. Sec-
ond, the upper gravel at these
few sites only has a thin
brown ground soil developed in
it, not a thick red soil simi-
lar to that present at most
other localities. Third, the
soil in the lower bed at these
few sites is developed in a
gravel, in contrast to the
soils developed in lower beds
of sand and silty clay at
other sites on the Ridge. Fi-
nally, the overlying loess is
not present at these sites but
is present nearby. For these
reasons we (Guccione and Rut-
ledge) speculate that the
lower gravel at Liberty Church
quaryy is the Pliocene gravel.
The upper gravel may be re-
worked Pliocene gravel which
was deposited prior to the
loess or which has been de-

posited in erosional <sites
subsequent to loess deposi-
tion.

Depositional Environments.,--

The Pliocene gravels exposed
on Crowley's Ridge were de-
posited dominantly in braided
stream and coarse-grained me-
andering stream environments
and, to a lesser extent, on

floodplains. Textures, bed-
ding, geometry, and sedimen-
tary structures can be used to
distinguish these environ-
ments,

Pliocene Braided Stream Fa-
cies,

The more laterally con-
tinuous <coarse~grained sand
and gravel bodies with nearly
horizontal bedding on Crow-




ley's Ridge were deposited in
braided stream environments
(Fig. 5A). Most of the grav-
els were deposited by vertical
accretion as lateral, and mid-
stream bars. The bars have a
slightly scoured or concave
lower surface and a flat or
gently convex upper surface
forming a large pod or sheet
of gravel, The gravel is rel-
atively well sorted and grain
supported, but has sand
trapped in the interstices.
The pebbles are imbricated up-
stream and a crude bedding
conforms to the geometry of
the gravel body. The bars are
stacked vertically and may ac-
cumulate to a thickness of 9-

12 feet (3-4 m) and may be
laterally continuous for 0.6
miles (1 km) (Wittsburg
quarry, Stop 2). The orienta-

tion of the Pliocene bars has
not been determined.

In contrast to gravel
bodies in the braided stream
facies, sand bodies were de-

posited by 1lateral accretion
along slip faces ({Fig. B5A).
Sand bars accumulated as sub-
agqueousg dunes in the channels.
The sand bodies have horizon-
tal beds with broad trough to
planar foreset cross-stratifi-

cation (Wittsburg quarry, Stop
2 and Harefarm section). Re-
activation surfaces occur

within the beds and lag peb-
bles occur along the planes,

The beds thin wupward from 4
feet (1.2 m) at the base to
0.3 feet (0.1 m) at the upper

contact as the water depth di-
minished. The sand bars are
9~-13 feet (3 to 4 km} thick
and may be laterally continu-
ous for at least 0.7 km. The
orientation of the Pliocene
sand bars has not been deter-
mined,

n

The braided stream facies

was dominantly an aggrada-
tional one. Horizontally bed-
ded sand and gravel layers

generally do not have scoured
lower contacts and  Dburied
soils are preserved between
units (Harefarm section). The
boundaries between the gravel
bars and the sand dunes or
bars are commonly gradational
with interfingering beds of
sand and gravel. Beds of
gravel become thicker and more
abundant laterally or verti-
cally toward the gravel bar.
Conversely, beds of sand be-
come thicker and more abundant
laterally or vertically toward
the sand dune {(Wittsburg
guarry, Stop 2 and Church of
God quarry). The textures do
not have a consistent vertical
trend; they may coarsen or
fine upward, though coarsening
upward sequences are more com-
mon,

The braided stream facies
is exposed in the southern
section of the study area at
the Wittsburg quarry, the
Church of God quarry, the Van-

ndale quarry, and the Harefarm
section (Fig. 4). It is pos-
sible that these sections ex-
pose only medial bar environ-
ments of a wide channel sys-
tem.

Both the braided
and meandering

stream
stream facies

have abandoned channel-~fill,
upper bar channel-fill, or
floodplain sediments which

overlie and are laterally ad-
jacent to gravel bars and sand
bars (Fig. 5A). The channel
fill 4is dominantly massive,
fine-grained sediment which
may contain transported or-
ganic debris such as logs and
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roots (Wittsburg quarry,
Levesque quarry, and Whitehall
quarry). Discontinuous lenses
of coarse~grained material
were deposited during occa-
gsional floods and temporary
reoccupation of the channels,.
Buried soils within this pack-
age of sediment also indicate

that the fill was episodic
(Whitehall quarry). The silt,
sand, and gravel beds have

low-angle epsilon bedding and
the soils developed in them
formed on gently sloping sur-
faces at the margins of gravel
bars. The sloping surfaces
are due to lateral accretion
at the channel-bar margins.

Pliocene Coarse-Grained Mean-
derina Stream Facies,

Thin, gently dipping
(20°)  interbedded sand and
gravel layers were deposited
in coarse-grained meandering
stream environments (Fig. 5B),
These epsilon-bedded units
were deposited by lateral ac-
cretion without significant
erosion along the convex chan-
nel margin. The beds dip to-
ward the scour pool with sand
beds dominating the lower
point bar and gravel beds be-

coming more dominant on the
upper point bar. The upper
point bar thickens abruptly
into the scour pool of the
concave channel margin, The
amalgamated gravel bars fill
the scour pool to a thickness
of 15 to 30 meters (Whitehall
guarry, Jonesboro quarry, and
Paragould quarry). The scour
pool has been cut into bedrock
which can have a nearly verti-
cal contact with the gravel.
The wupper point bar gravels
may be overlain by upper bar

channel-£ill, abandoned chan-
nel-fill, or flecodplain de-
posits, similar to those in

the braided stream facies.

13

The meandering stream fa-
cies is exposed throughout the

study area at the Levesque
quarry, the Whitehall quarry,
the Jonesboro quarry, the

Paragould quarry, and the Mar-
maduke quarry (Fig. 4), At
the Jonesboro and Paragould
quarries nearly vertical con-
tacts of the bedrock and the
Pliocene gravels are pre-
served, At the other sites
epsilon bedding suggests that
the channel was sinuous and
lateral accretion dominated,
These sections may preserve
point bar environments at the
margin of a wide channel sys-
tem. The meandering stream
facies at the channel system
margins may be laterally con-
tinuous with the braided
stream facies located in the
center of the channel system.

Climate,--Numerous lines of
evidence to support a humid
Pliocene climate with forested

vegetation have been found.
First, logs are preserved in
the gravels. Second, buried

soils, developed between depo-
sitional episodes and subse-
quent to the deposition of the

entire unit, have E horizons
with root channels and roots
preserved, Third, no carbon-
ate pebbles have been identi-
fied in the gravels, despite
the fact that the gravel de-
posit 1is surrounded by and
partly derived from Paleozoic
carbonates. The absence of
the carbonate pebbles supports
a humid climate. Fourth, a
relative abundance of coarse-
grained meandering stream de-
posits suggests bank stabi-
lization by dense wvegetation
{McGowen and Garner, 1970).
Finally, the absence of abun-
dant cut and fill features and
the dominance of 1laterally
continuous bedding suggests a




more constant stream flow in a
humid climate (Ore, 1964).

Pleistocene Strata

Previous Investigations of
Loess Stratigraphy.~-Crowley's
Ridge and the Pleistocene
loesses capping it have been
the subject of numerous inves-
tigations. Many of these have
centered in the area of Wynne,
Arkansas, perhaps because of
its accessibility to both Mem-
phis and Little Rock. Call
(1891) published one of the
earlier, and to this date, cne
of the more extensive investi-
gations of the entire Ridge
within Arkansas. He (Call,
1891) and Salisbury (1891)
were among the first to dis-
cuss the loesses on Crowley's
Ridge. Call recognized two
loess deposits and a buried
gsoil in the lower deposit. In
addition, he suggested the
possibility of a third loess
on the southern half of the
Ridge. Salisbury (1891) also
recognized two loesses and the
presence of a buried soil with
variable degree of development
in the lower loess.

More recent workers have
identified three loesses: an

upper thick loess, a middle
thin loess, and a lower thick
loess with a buried soil in

its upper portion. Most work-
ers have also recognized the
loesses to be thicker on the
southern portion of the Ridge.
Wascher, Humbert, and Cady
(1947), though they mainly in-
vestigated loesses east of the

Mississippi River, identified
three loess sheets on Crow-
ley's Ridge. The "Peorian"
Loess, the upper unit, they

identified as greater than 15
feet (5 m) thick on the south-
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ern portion of the Ridge and
10 to 15 feet (3 to 5 m) thick
on the northern portion of the
Ridge. The middle loess they
identified as the "Late Sanga-

mon" and the lowest unit they
termed the "Third" loess.
They noted that the buried
soil developed in the "Third"

loess was best expressed east

of Wynne, Arkansas, Leighton
and Willman (1950} alsoc iden-
tified three 1loesses which
they identified (from the up-
per to the lower wunit) as
"Peorian", "Farmdale®, and
"Loveland".

Similar to previous work-
ers, West et al. (1980) recog-
nized an upper thick brownish

loess containing the modern
soil, a middle thin dark
brownigsh loess, and a lower
thick reddish or brownish

loess containing a buried soil
(Appendix II). They noted the
absence of any dates 1in the
loesses of the Ridge and con-
tinued the previous correla-
tions but updated them to the
terminology in wuse in the up-
per Mississippian valley
(Willman and Frye, 1970) .,
They correlated the upper unit
with the Peoria Loess, the
middle unit with the Roxana
Silt, and the lower unit with
the Loveland S§ilt. West et
al. (1980) noted that the sur-
face of the buried soil in the
Loveland was absent at essen-
tially all locations, thus
placing the thin Roxana de-
posit in the normal surface
soil position. They used de-
gree of weathering, as ex-~
pressed by total Ca and K con-
tents in the coarse silt frac-
tion, with other lines of evi-
dence to show that the Roxana
was a separate deposit and not
simply the upper part of the
buried soil in the Loveland.




Table 4 1is a composite de-
gcription by West et al.
(1980) of the deeper loess
sites in the Wynne area. It

is noteworthy that West et al.
(1980) also observed two silty
deposits, each containing well
developed buried soils, below
the Loveland Silt at one loca-

tion on Crowley's Ridge. Al=-
though  these deposits are
likely loesses, the authors

have not dated them or at-
tempted correlations,

Saucier's (1974) report
on the lower Mississippi Vval-
ley recognizes the loesses of
Crowley's Ridge as do the
state geology (Haley, 1976)
and state soil {Soil Conserva-
tion Service and University of
Arkansas Agricultural Experi-

ment Staticn, 1582) maps of
Arkansas. However, the state
geologic map (Haley, 1976)
does mnot recognize loess on

the northern portion of the
Ridge (Fig. 6).

Source of Loesses.--A study of
the geographic distribution of
loess particle size is criti-

cal to the identification of
the source, Smith (1942} in
his classical work in Illi-
nois, reported that the parti-
cle size of unweathered loess
decreased with the log of dis-
tance from the socurce area,
Rutledge et al. (1975) showed
that weathered loess exhibited
the same relationship if the
particle sizes were expressed
on a clay-free basis to reduce
the effects of weathering and
soil formation. They showed
that the content of clay-free
medium and fine silt increased
and the content of clay-free
silt decreased with log of
distance from a source area.

West et al, (1980) noted
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that the Mississippi River had
flowed on both the east and
west sides of Crowley's Ridge
during parts of the Pleis-
tocene, and thus presented
possible loess sources on both
sides of the Ridge. An east-
west transect of the Ridge in
the Wynne area was used to de-
termine the source area and
the corresponding wind direc-

tion for each unit. Figure 7
(West et al., 1980) shows
clay-free particle size con-~

tents of the Peoria Loess and
Roxana Silt in the Wynne area
as a function of log distance
from the flood plain east of
Crowley's Ridge. In both
loesses the clay-free fine and
medium silt contents increase
and the clay-free coarse silts
decrease with 1log distance
from the flood plain east of
the Ridge. These data clearly
indicate that the Pecria Loess
and Roxana S5ilt came from the
flood plain east of the Ridge
and were deposited by winds
blowing generally east to
west, This does not indicate
that this wind direction was
the prevailing or dominant
one. The more extensive loess
deposits in Tennessee east of
the Mississippi River flood
plains were evidently de-
posited by the prevailing
westerly winds. Later re-
search (Rutledge et al., 1985)
has shown by means of particle
size and loess thickness that
the Peoria Loess of Crowley's
Ridge extends over the Ridge
and onto the terrace west of
the Ridge in the Wynne area.
The Roxana 1is too thin to be
traced onto the terraces.

The
tent of
function
proposed
suggests

clay-free silt con-
the Loveland as a
of log distance from
source areas (Fig. 7)
source areas for this




Table 4.

Compoglite description of sites sampled by West et al, 1980
(Revised 1986) Depths given are those of deeper sites
sampled.

Ap

Bt

Btx

BC

2Ab

2BAtD

3Btb

3BCtb

3C

Peoria Loess

0 - 0.3 ft, (0 to 0.1 m); brown (l1O0YR 4/3) silt loam; weak
medium granular structure; very friable, {0.32 to 0.33 fc,
or .10 to 0.13 m thick)

0.3 - 1.5 ft. (0.1 to 0.5 m); brown (7.5YR 4/4) silt loam;
moderate medium subangular blocky structure; firm; medium
discontinuous cley films. (0.49 to 1.57 ft. or 0.15 to 0,48
m thick)

1.5 = 5.8 ft. (0.5 to 1.9 m); brown {(7.5YR 4/4) silt loam;
weak medium prisms parting to moderate medium subangular
blocky structure; firm and brittle; medium discontinuous
clay filmse. (1.6 to 7.41 ft. or 0.51 to 2.26 m thick)

5.8 - 8.5 ft. (1.9 to 2.8 m); brown to yellowish brown
(7.5YR 4/4 to 10YR 5/6) silt loam; weak medium prismatic
structure; firm. (2.00 to 3.74 ft, or 0.61 to l.14 m thick)
8.5 - 20,7 fe, (2.8 to 6.8 m); yellowish brown (10YR 5/4)
silt loam; massive; friable; weak effervescence with 102
HC1l., (2.33 to 14,24 ft. or 0.71 ~ 4,34 m thick)

Roxana Silt

20.7 - 23.5 ft, (6.8 to 7.7 m); dark brown (7.5YR 4/4, 3/2)
silt loam; massive; friable to very firm. (0.92 to 2.76 ft.
or 0.76 to 0.97 m thick)

23.5 - 25,9 ft., (7.7 to 8.5 m); reddish brown to dark brown
(5YR 4/4 to 7/5YR 4/4) silt loam:; weak medium prisms

parting to weak medium subangular blocky structure; firm;
thin patchy clay films and clay lining some pores. (0.92 to
2.76 ft, or 0.28 to 0.84 m thick)

Loveland S8ilt

25.9 - 29.9 ft. (8.5 to 9.8 m); reddish brown (5YR 4/4) silt
loam~g8ilty clay loam; moderate medium prisms parting to
moderate medium to fine angular blocky structure; firm;
thick continuous clay films, (1.84 to 4.66 ft. or 0.55 to
1,42 m thick)

29.9 - 31,7 ft. (9.8 to 10.4 m); strong brown (7.5YR 5/6)
8ilt loam; moderate medium prisms parting to moderate
medium subangular blocky structure; firm; medium patchy
clay films. (1.25 to 5.84 ft. or 0.38 to 1.78 m thick)

31.7 - 49.7 ft, (10,4 to 16.3 m); yellowish browm (10YR 5/6,
5/4) silt loam; magsive; friable; no effervescence with

102 HC1. (0 to 21 ft, or O to 6.40 m thick)
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deposit on both the east and
west sides of Crowley's Ridge.
In contrast to the relation-
ships of particle size and log
of distance from a source area
for the Peonria and Roxana de-
posits, neither Figure 7C with
a source area on the east nor
Figure 7D with a source area
on the west show the expected
relationships. The high
coarse silt contents through-
out the transect imply that
all sites are relatively close
to source areas. The coarse
gilt content tends to decrease
and the medium sgilt content
tends to increase toward the
center of the Ridge. These
data were interpreted (West et
al., 1980} to indicate that
the Loveland Silt was de-
posited from source areas on
both sides of Crowley's Ridge.

Distribution of Loess.--The

|
{
|
|
1
s
)
|
|
|
t
r
|
f
t
|
|
|
f

Figure 6. North-south cross section of Crowley’s Ridge. Location is shown in Figure 1.

slevations) is mesn sea level,

total thickness of the three
loesses on Crowley's Ridge
ranges markedly. Present in-
formation, although more lim=~
ited than desired, indicates
the thickness of the 1loesses
commonly varies together;

where one loess 1is thick, the
other two are also likely to
be thick. Variable source ar-
eas cause some deviation from
this general trend. The
thickness of the three loesses
varies from south to north on
the Ridge, with the thicker
deposits on the southern por-
tion of the Ridge and the
thinner deposits on the north-
ern portion. Call (1891) re-
ports total loess thicknesses
of up to 140 feet (43 m) on
the southern portion of the
Ridge, Deeper deposits on the
east side of the Ridge in the
Wynne area are 50 feet (16 m)
or more thick (Appendix II).
The loesses are noticeably
thin on the northern portions
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of the Ridge. Many locations
have 2 to 4 feet (about 1 m)
of loess and many locations,
especially side slopes, do not
have a detectable loess de-
posit, The thickness of the
loesses is quite variable over
short distances throughout the
Ridge. Most of the Ridge is
highly disgected and the
amount of loess present at a
given location 1is a function
of geomorphic stability. Thus
the thicker loess deposits are
on the more stable landscape
positions.

Age of Loess.--West et al,
{1980}, noting the absence of
any dates and the nomenclature
of previous workers (Leighton
and Willman, 1950), correlated
the loess on Crowley's Ridge
with +the Peoria Loess, the
Roxana Silt, and the Loveland
Silt (Table 1} of the upper
Mississippi Valley (Willman
and Frye, 1970). However re-
cent work by Miller et al.
(1985) suggests that the Love-
land Silt (Illinoian} of Crow-
ley's Ridge correlates with
the "Pre-Peoria" loess previ-
ously reported in Louisiana
and Mississippi. Using ther-
moluminescence (TL) dating and
other parameters Miller et al,

(1985) consider the "Pre-Peo~
ria" loess to be Early Wiscon-
ginan.

Canfield (1985) has de-

termined TL dates for the Peo-
ria Loess, Roxana §8ilt, and
Loveland Silt at the Whitts-
burg gection on Crowley's
Ridge. His TL date at the
base of the Peoria is 19,200 %
2,650 years. This is strati-
graphically above a radiocar-
bon date of 25,700 + 710 years
{(Illinois State Geological
Survey) obtained for the upper
part of the Roxana deposit
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(Donald E. McKay, personal
commun., 1986), Canfield ob-
tained a TL date of 45,600 =+
9,000 years for the lower part
of the Roxana Silt, A sample
of Loveland Silt "below the
leached zone"™ produced a re-
generation TL date of 85,300 t
7,200 vyears which Canfield
noted "...may be tooc young
though no sensitivity change
was noted, suggesting that the
date should be reasonable.”
Canfield (1985) noted that,
"...the total bleach method
yielded a date of 111,550 +
11,600 vyears (for the same
sample) which may be too
old...". These TL dates
(Canfield, 1985) of 85,300 +
7,200 and 111,550 + 11,600
years for the Loveland deposit
on Crowley's Ridge compare to
a TL date (Norton and Brad-
ford, 1985) for the Loveland
S§ilt near the type location in
Iowa of 89,200 %+ 9,230 years.
Canfield sampled the Loveland
Silt in Nebraska and obtained
a TL regeneration date of
82,700 + 7,260 vears and a TL
total bleach method date of
121,000 + 15,400 years. John-
son et al, (1984), as reported
by Miller et al. (1985), ob-
tained dates of 75,000 to
95,000 years for the "Pre-Peo-
ria"™ loess at Vicksburg and
120,000 to 135,000 years for
the Loveland deposit also at
Vicksburg. We (Guccione and
Rutledge) would 1like to see
more TL dates and a stabiliza-
tion of TL methods before at-
tempting a correlation.

ROAD LOG

Drive on I-40 west from Mem-
phis, TN to Arkansas Hwy 1 at
Forrest City,

(3.2 km)

Drive 2 miles south

on Hwy 1.




Turn east on U.S. Hwy 70 and
continue 2.9 miles (4.7 km) to
Crow Creek Bridge.

STOP 1-Crow Creek section is
the west valley wall of Crow
Creek, just north of Hwy 70.

Return to I-40,.

Drive 1 mile (1.6 km) east on
I-40.

Exit north on Arkansas Hwy
284.

Drive 13.8 miles (22.2 km)

north on Hwy 284,

Turn east on a gravel road at
Harris Chapel Baptist Church.
This 1is 2.2 miles (3.5 km)
north of the entrance to Vil-
lage Creek State Park.

Drive 2.5 miles (4.0 km) on
the main gravel road to a se-
ries of gravel pits and a rocad
cut.

STOP 2-Wittsburg section is a
road cut in this quarry. Ad-
ditional exposures are avail-
able along the gquarry faces
and in gullies,

Continue east on gravel road
0.4 miles (0.6 km)} to the in-
tersection of Arkansas Hwy 163
(gravel road) at east edge of
Crowley's Ridge,

Turn north on Hwy 163 and
drive 3.8 miles (6.1 km) to
the Copperas Creek Bridge.

STOP 3~Copperas Creek section

1g the south valley wall of
Copperas Creek, just east of
the bridge,

Continue north 0.4 miles (0.6
km) on Hwy 163 to Levesque,
AR,
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Turn west on Arkansas Hwy 64
and drive 4.7 miles (7.6 km)
to Arkansas Hwy 1 in Wynne,
AR,

Turn north on Hwy 1 and drive
approximately 50 miles (80 km)
to Jonesbhoro, AR. At the
southeast edge of Jonesboro
Hwy 1 becomes U.S. Hwy 49.
Continue driving north 3.3
miles (5.3 km) on Hwy 49 to
Business Route 49,

Turn west on B.R, 49 and drive
2.3 miles into Jonesboro.

At Arkansas Hwy 141 turn north
and drive 14 miles (22.5 km)
to Zion Church,

Turn east on gravel road and
drive 0.7 miles (1.1 km) to
Mt. Zion Baptist Church.

Turn south onto a gravel road
and drive 0.4 miles (0.6 km)
to a low water bridge.

Walk 0.2 miles
stream (east).

(0.3 km) up-

STOP 4-Poplar Creek section is
exposed along the north valley
wall. The landowner requests
that visitors stay within the
creek bed.

Continue south on gravel road
for 0.9 miles (1.4 km) ¢to
Arkansas Hwy 358.

Turn east on Hwy 358 and drive
3.6 miles (5.8 km) to Arkansas

Hwy 351.

Turn south on Hwy 351 and
drive 1.5 miles (2.4 km) to a
road cut which is 0.7 miles
(1.1 km) south of Liberty
Church and 0.1 mile (0.1 km)

south of a gravel road inter-
section.




STOP__ 5A-Liberty Church road
cut is an exposure on the west
side of the road.

Return north 0.1 mile (0.1 km)
to gravel road intersection
with Hwy 351,

Turn east on gravel road and
drive 1.9 miles (3.1 km) to
gquarry entrance on north side
of road. Walk into quarry.
STOP 5B-Liberty Church quarry.
Continue east on gravel road
to Arkansas Hwy 1 just south
of Paragould.

Return to Memphis, TN.

DESCRIBED SECTIONS

Crow Creek Section

SE 1/4,
Sec 25, T5N,
County Arkansas
minute quadrangle)

NE 1/4, SW 1/4,
R3E, 8t. Francis
(Madison 7 1/2
(Fig. 8).

Exit I-40 on Arkansas Hwy
1 at Forrest City Arkansas.
Drive 2 miles (3.2 km) south
on Hwy 1, Turn east on
Arkansas Hwy 70 and continue
2.9 miles (4.7 km) to Crow
Creek bridge. The outcrop 1is
the west valley wall of Crow
Creek, 7just north of Hwy 70.

The section exposes both

marine fossiliferous sandy
mar]l and nonmarine sediments
of the Jackson Group.

Mbout 14 feet (4 m) of

the Jackson Group are exposed
at the base cof the stream cut
and along the stream bed.
These sediments are of two
types. The lower marine unit
is 5 to 8 feet (2 to 3 m) of
gray marl with fine sand,
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Figure 8. Map showing location of Crow Creek
section, TBN, R3E (from Madisen 7% minute quad-

rangis).

mica, and numerocus fossils,
The invertebrate fossils in-
clude pelecypod and gastropod
shells and shell fragments.
Piverse vertebrate fossils in-
clude sharks' teeth and
washed-in land mammals
(Westgate, 1982). The marl
wag deposited in a lagoon or
hay formed by the last marine
transgression within Arkansas
(Wilbert, 1953).

unit
this
to 2

The upper nonmarine
of the Jackson Group at
outcrop is 4 to 7 feet (1
m) thick and ranges from
brown, very fine, sandy silt
to gray clay. It may be a
deltaic crevasse splay or a
sheet deposit filling the bay
or lagoon. This rapid sedi-
ment influx buried and killed
the oyster beds.




The gravels within the
stream bed are reworked
Pliocene gravels which overlie
the Tertiary units on Crow-~
ley's Ridge.

Wittsburg Section

NE 1/4, Sec 32, TN, REE,
Cross County, Arkansas
(Wittsburg 7 1/2 minute quad-
rangle) (Fig. 9).

\ WITT8BURG 1.3 MI.

[

TN

b
Lo

Figure 9. Map showing tocation of Wittsburg section,
T7N, R4E (from Wittsburg 7% minute quedrangle).

of Forrest
south of

Drive north
City, Arkansas or
Wynne, Arkansas on Arkansas
Hwy 284. At Harris Chapel
Baptist Church (2.2 miles or
3.5 km north of the entrance
to Village Creek State Park)
turn east on a gravel road.
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Continue 2.5 miles (4.0 km) on
the main gravel road. The de-
scribed exposure (Fig. 10) is
a road cut but additional
quarry and gully exposures are
also availabhle for examina-
tion.

This series of gravel
pits, road cuts, and gullies
is one of the larger and most
complete exposures of Tertiary
and Quaternary sediments on
Crowley's Ridge. The great
lateral and vertical extent of
the exposures provides a three
dimensional view of the de-
posits and the buried soils
developed within them,

At the base of the sec-

tion the Eocene Claiborne
Group 1is exposed along the
east edge of the exposure
(Fig. 10). This unit includes
fine sand, c¢lay, silt, and
lignite. The fine sand con-

tains thin continuous horizon-
tal laminae of gray clay.
Overlying the fine sand is a
massive gray silty clay. The
contact between the two layers
is undulating or hummocky be-
cause the silty clay fills in

wedge-shaped depressions
within the underlying sand.
Adjacent to these depressions
the laminations of c¢lay are
displaced by normal micro
faults with the central
"graben" being in-filled with

silty clay. The infilled ma-
terial may have a rounded
lower margin but the displace-
ment and blurring of the lami-
nations continues to a greater
depth becoming narrower and
eventually undetectable at a
maximum depth of 6 feet (2 m)
below the top of the wedge.
The origin of these wedges is
unknown. OQur present inter-
pretation 1is that they are
root casts, but we are open to
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suggestions. Near the base of
the gray silty clay is a thin
lignite. Its surface is de-
pressed and 1t thickens above
some of the larger wedges but
is horizontal and is unaf-
fected by the presence of
other wedges underlying it.

Eocene
Wittsbhurg

Overlying the

gilty clay at the
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section 1s a braided stream
facies sand bar deposit
Pliocene sand and gravel (Fig.
5A) . There 1is no apparent
channel scouring of the Eocene
clay and the unconformity is
approximately a horizontal
planar surface. The medium to
coarse graded sands have tabu-
lar to broad trough cross-
stratification. The cross-




bedded sets thin upward from 4

feet (1.2 m) at the base to
0.3 feet (0.1 m) at the top of
the unit. The total thickness

is estimated to be 80 feet (24
m) but considerably less than
that (15 feet or 4.6 m)} is ex-
posed at any single vertical
section, The sand is exposed
on the east and north portions

of the exposure (Fig. 10).
LLateral to the sand bar
facies i1s a channel fill or

floodplain facies, This is a

massive silt with lenses of
sand and gravel. The unit
also contains wood fragments
including logs. Amino acid

dating of some wood from this
site indicates that the amino
acid content is very low and

the wood is "very old" (N. W.
Rutter, personal commun. ,
1986) . The thickness of the
silt is in excess of 10 feet

(3 m). The silt is exposed in
a qully approximately in the
center of the exposure (Fig.
10). It may also underlie the
gravel 1in the southwest por-
tion of the exposure.

Above the sand bar facies
and the channel fill or flood-
plain facies is a gravel bar
facies. This is a massive to
crudely bedded gravel with a
few lenses of sand. The
gravel layers become less
abundant and the sand layers
become more abundant near the
gradational contact with the
sand below and toward the
northwest portion of the expo-
sure. The gravel is 23 feet
(7 m) thick and was probably a
continuous deposit across the
entire exposure prior to min-
ing.

A soil developed on the
gravel 1is truncated at the
road cut exposure (Fig. 10).
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It has not been eroded in the
gravel pits to the south and
the west of the road cut.

The three Pleistocene
loesses of Crowley's Ridge are
well exhibited at this site.
The lower unit, Loveland Silt,
is overlain by the relatively
thin Roxana Silt, which 1is
overlain by the Peoria Loess.
As shown 1in Figqure 10, the
thickness of the units varies
along the face of the expo-
sure. The data of West et al.
(1980) from a site 2 1/2 miles
north (Appendix II} are as-
sumed to apply reasonably well
to this section.

The base of the Loveland
Silt is a brownish, massive
silt loam with about 10% clay.
It contains fragments of snail
shells and is weakly calcare-
ous in some locations but not
in others. It contains car-
bonate concretions which are
noticeable on the face. The
upper part of the Loveland
contains the subsoil (Bt hori-
zon and argillic horizon) of
the buried soil. The Bt hori-
zon is a brownish to reddish
silty clay loam {clay content
approximately 28%) with pris-
matic structures, and evident
clay films on about 70% of the
ped surfaces. I+ is noncal-

careous.
The Roxana Silt section
shows some layering. It is a

brewnish to dark brownish silt

loam with c¢lay contents in-
creasing with depth, from
about 12% to about 22%. It is
noncalcareous.

The base of the Peoria
Loess is a brownish, massive

silt loam with about 10% clay.
It is noncalcareous in most
parts but contains some car-




bonate concretions and an oc-
casional snail shell fragment,
The similarity between the
base of the Peoria Loess and
the base ©of the Loveland Silt
is noteworthy. The surface of
the Peoria section, including
the modern soil, has been re-
moved by mining equipment,

As discussed earlier 1in
this gquide, all three of these
loesses came from source areas
in the flocod plain to the
east. The Loveland evidently
also had a source in the floocd
plain west of Crowley's Ridge.

Copperas Creek Section

NE 1/4, SE 1/4,
No. 498,
Arkansas

SE 1/4, Survey
Cross County,

(Wittsburg 7 1/2

(Fig. 11).

minute gquadrangle)
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Figure 11, Map showing location of Copperas Creek
section, Survey no, 488 (from Wittsburg 7% minute
quadrangtle).
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Drive 3.8 miles (6.1 km)
north of the Wittsburg section
or 0.4 miles (0.6 km) south of
Levesque, Arkansas on gravel
highway 163 to the Copperas
Creek bridge. The outcrop is
the south valley wall of Cop-
peras Creek, just east of the
bridge.

The section exposes
proximately 80 feet (25 m) of
Claiborne Group sands and
clays at the base, 7 feet (2
m) of overlying Pliocene
gravel, and 13 feet (4 m) of
Pleistocene 1loess above the
gravel (Fig. 12). The Clai-
borne Group consists of
coastal sediments which have
been divided into six zones in
ascending order.

ap-

Zone 1 is interlaminated
clay and sand. The clay lami-
nae contain fossil leaves and
twigs. The sand laminae con-
tain fossil root «casts and
burrows. These bedding fea-
tures and trace fossils sug-
gest that the environment of
deposition was a delta or a
coastal marsh, The clayey
horizons supported vegetation
and were buried by the sandy
strata during recurrent flood-
ing.

Zone 2 is approximately 4
feet (1 m) of mottled sandy
clay with abundant burrows (?)
and lignite fragments. This
zone may have been deposited

during a larger flood event
when abundant clastics and
transported ©pieces of wood

(lignite) filled in the marsh.

Zone 3 is approximately 2
feet (0.6 m) of iron-cemented,
cross-bedded sands with rip-up
clay clasts and layers. This
zone may have been deposited
in a distributary channel.




1-6 are the Claiborne Group.
ternary loess (Ql).

Zone 4 1is approximately
20 feet (6 m) of sand. The
lower portion of the zone is
sandy clay which is grada-
tional with the underlying
sand and contains selenite
crystals, This sandy clay may
have been deposited in a
brackish water lagoon. The
upper portion of zone 4 is
fine sand. It may have been
deposited where a distributary
channel or a bar prograded
over the underlying lagoon or
bay deposits.

Zone 5, the thickest
layer, 1is approximately 25
feet (8 m) of mottled sandy

clay and sand with some iron-
cemented layers. These mate-
rials are the youngest un-
weathered Claiborne sediments
and may have been deposited in
a lagoon or bay environment
which formed during a marine
transgression.

Zone 6 1is
zone about 6 feet

a weathering
(2 m) thick
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Figure 12. Photograph of Copperas Creek section looking south. Zones

Pliocene sand and gravel (Pg), and Qua-

developed in the lagoonal sand

and clay of zone 5, It 1is
heavily iron-cemented.
Overlying the Claiborne

Group are approximately 7 feet

(2 m) of fluvial Pliocene
gravel. The dominantly chert
cobbles and boulders have a

red, silty clay matrix.

Approximately 13 feet (4
m) of undifferentiated Pleis-
tocene loess caps the expo-
sure. The unit is a massive
brown silt. ;

Poplar Creek Section

SE 1/4, SW 1/4, SW 1/4, Sec 9,
T16N, R4E, Greene County,
Arkansas (Walcott 7 1/2 minute
quadrangle) (Fig. 13).

mile (1.6 km)
south of Walcott, Arkansas on
Arkansas Hwy 141 to Mt. Zion
Church. Turn east on gravel

Drive 1
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Figuie 13. Map showing locstion of Poplar Creek
settion, TBN, R4E (from Walcott 7% minute quad-
rangle),

road and continue 0,7 miles
(1.1 km) to Mt., %ion Baptist
Camp. Turn south onto gravel
road and drive 0.4 miles (0.6
km) to low water bridge. Walk
0.2 miles (0.3 km) upstream
(east) to outcrop on north
valley wall. The landowner
requests that visitors stay
within the creek bed.

This stream cut exposes
41 feet {12 m) of Wilcox Group
gsands and <c¢lays. Overlying
the Wilcox Group is 6 feet (2
m) of Pliocene sand and gravel
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capped by 13 feet
differentiated
loess (Fig. 14).

(4 m) of un-
Pleistocene

The Wilcox Group consists
of alternating beds of fluvial
sands and clays. The sand
beds, 0.5 to 1.0 feet (0.2 to
0.3 m) thick, are medium=-
grained, subrounded, and pla-
nar or cross-stratified point
bar deposits (Fig. 15}, The
cross-stratified layers con-
tain carbonaceous material and
ripup clasts of the underlying
clay, The clay beds, 0.1 to
0.5 feet (0.1 m) thick, are

white to mareoon, sandy, and
kaolinitic slack water de-
posits. The sand units thin
and the c¢lay units become
thicker and more abundant in
the upper part of the section.

Overlying the Wilcox
Group is approximately 4 feet
(1 m) of fluvial Pliocene
gravel and sand (Fig. 14). At

the base is a weakly-bedded

and imbricated gravel which
contains chert cobbles and
boulders and a reddish-brown
to orange, coarse-grained,
sand matrix. The gravel

grades upward to a weakly-bed-
ded, medium-grained sand which
is approximately 2 feet (1 m)
thick. The sand laterally
fines and thickens,

unit at this
section 1is approximately 13
feet (4 m) of undifferentiated
Pleistocene loess which forms
a vertical bluff. At the bas
is brown noncalcareous silt
containing disseminated peb-
bles and sand. The coarser
materials are absent in the
middle and upper part of the
unit. We (Guccione and Rut-
ledge) correlate this sequence
of sand and gravel and overly-
ing silt with similar Pliocene

The upper




Figure 14. Photograph of Poplar Creek section looking north. Units
exposed are Wilcox Group (TW), Pliocene sand and gravel (Pg), and

Quaternary loess (Ql).

Figure 15. Photograph of cross-bedded
sand and interbedded kaolinitic clay in
Wilcox Group at Poplar Creek. Staff is
5 feet (1.5 m) long.




sand and gravel and Pleis-
tocene loess found on the
gsouthern portion of the Ridge.
In contrast, Haley (personal
commun, ) interprets these
units to be younger than all
the Pleistocene strata south
of the town of Ridge,
Arkansas.

Holocene deposits are ex-
posed upstream (east) along
the south bank. These grav-
els, sands, and silts with a
weak soil form a 16.,7-foot
(15.1 m) high terrace which is
presently being eroded. The

exposure consists of four
units. The basal unit is sand
and gravel 3 feet (1 m} thick.
It is composed of chert peb-
bles and cobbles with medium
to coarse sand lenses which
are reddish brown, stratified,
and noncalcareous. Above the
gravel is 2.9 feet (0.9 m) of
massive yellowish-brown to
gray silt. Overlying the mas-
sive silt is 3-6 feet (1-2 m)
of trough cross~stratified
coarse sand and granule~to
pebble-sized gravel. The up-
per portion of this exposure
is 6.9 feet (2.1 m) of massive
light brown silt which |is
sandy at its base. The ground
seil, with a cambic horizon,
is developed in the silt.

Liberty Church Road Section

Nw 1/4, SE 1/4, NW 1/4, Sec
25, T16N, R4E, Greene County,
Arkansas {Brookland 7 172

minute quadrangle) (Fig. 16).

Drive on Arkansas Hwy 351

1.5 miles {2.4 km) south of
the intersection of Arkansas
Hwys 358 and 351 between
Paragould and Walcott,
Arkansas. The road cut 1is on

the west side of the road, 0.7
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miles (1.1 km) south of Lib-
erty Church and 0.1 miles (0.1
km) south of a gravel road and
Hwy 351 intersection.

This is one of the
thicker loess sections (about
3 m or 10 feet exposed and
base not identified) on this
portion of Crowley's Ridge.
Its presence here is the re-
sult of less dissection along
the divide and perhaps of a
more productive source area.

The base of the cut ex-
poses the lower part of the

buried soil (BCtb) in the
Loveland Silt. It is brownish
silt loam with about 16% clay,
and weak soil structure, and a
few prominant <clay films.
Above this 1is the maximum Bt
horizon of the buried soil.
It is a brownish to reddish
silty clay loam with evident
angular blocky structure,
about 90% of which is covered
with prominant c¢lay film.
Clay content 1is about 37%.
This buried Bt horizon is the
strongest evidence of multiple
loesses at this site. It is
assumed to be too deep to have
developed in association with
the modern soil. It also dces
not follow the topography of
the present surface, rather it
is more level.

Above the buried Bt hori-
zon are more Bt horizons
{reddish and brownish with
about 25% clay) which are
overlain by the surface hori-
zon, a Dbrownish silt with
about 10% clay. These hori-
zons may consist of one or
more loesses, They have been
altered by soil development to
the extent that soil proper-
ties dominate the horizons.




Liberty Church Quarry Section

NW 1/4, SE 1/4, Sec 19, TI16N,
R5E, Greene County, Arkansas
(Paragould West and Brookland
7 1/2 minute qguadrangles)
{Fig, 16).

Turn around and drive 0.2
miles (0.3 km) north from the
Liberty Church road cut sec-
tion on Arkansas Hwy 351 to
the gravel road intersection.
Turn east and drive 1.9 miles

(2.0 km). The entrance to the
gravel pit 1is on the north
side of the road.

At this section two

Pliocene sand and gravel units
are exposed. The lower red
gravel 1is 9.0 feet (2.7 m)
thick and the wupper brown
gravel is 10 feet (3 m} thick.
The Pleistocene loess, which
presumably was deposited
throughout the area and is ex-

posed 2.0 miles (3.0 km) to
the west, 1s not preserved at
this site.

In the lower portion of
the exposure is a red sand and
gravel unit,. A cross-bedded
medium~-to coarse-grained sand
containing Wilcox Group clay
balls is exposed at the base
of the quarry. The presence
of these poorly lithified
balls indicates that bedrock
is probably just below the
quarry floor. The upper por-
tion of the sand is interbed-
ded with lenses of the overly-
ing red gravel,. The sand is
thickest at the south end of
the gquarry and the overlying
gravel beds dip northwest at a

low angle of about 12°. The
gravel has a pedogenic red
clayey sand matrix. The upper

part of the buried soil has
been partly truncated by the
gravel.

overlying brown A
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Figure 18. Map showing locations of Libsrty Church Road, T18N, R4E, and Liberty Chureh quarry sec-
tions, T18N, RBE (from Brookiand and Paragould West 7% minute quadrangies).
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discontinuous white "glossic"
horizon at the contact of the
two gravels may be a ground
water feature at the 1litho-
logic boundary.

Overlying the red gravel
is 10 feet (3 m) of brown
gravel., It has a l-foot (0.3
m) thick, planar cross~strati-
fied sand and granule bed at
the Dbase. The overlying
gravel is coarser~grained and
horizontally bedded. The red-
dish-brown ground soil is de-
veloped in a thin silt

(reworked loess?) in the upper
gravel.

The age of the two gravel

units at this site is debat-
able. We (Guccione and Rut=-
ledge) correlate +the lower
sand and gravel with the

Pliocene sand and gravel ex-
posed in the southern portion
of the Ridge at, for example,
the Wittsburg section, Stop 2.
This correlation is based on
the similar lithology, strati-
graphic position, (topo~
graphically below and pre-
sumably stratigraphically be-
low the loesses at the Liberty

Church road cut section 2
miles (3 km) east), and the
weathered condition of the

gravel at the Liberty Church

age of the upper gravel 1is
more problematic. We have
geen two g¢gravel units sepa-

rated by a soil at only two
sites on Crowley's Ridge.
This upper gravel has a brown
matrix suggesting that it is
less weathered than the under-
lying red gravel, which is
widely exposed on the Ridge.
At both erosional sites only a
thin gilt overlies the gravel
and is presumably not loess in
place. Therefore, the strati-
graphic position of the gravel
with respect to the loess is
uncertain. It may be a Plio-
cene gravel older than the
loess or it may be a reworked
Pliocene gravel either older
or younger than the loess. We
(Guccione and Rutledge) tenta-
tively support the interpreta-
tion of a reworked gravel be-
cause of the less intense
weathering and oxidation in
the brown or tan gravel, com-
pared to that in the underly-
ing red Pliocene gravel.

The lower Plioccene gravel
at the Liberty Church quarry
section is interpreted to be a
coarse-grained meandering
stream point bar deposit. The
units have the epsilon bedding
characteristic of lateral de-

quarry, at the Wittsburg position. The sand, a lower
guarry, and at numerous local- point bar, grades upward to a
ities along the Ridge. The gravel, an upper point bar.

k]|
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Appendix I

Some Pliccene Sand and Gravel Locations

Location

SEk, NW¥, NEY Sec. 7
T8N, R4E, Cross Co, AR

Center NWk, SEX%, Sec 30,
T8N, R4E, Cross Co, AR

Center Sk, Sec 15, and
Center N¥, Sec 22, TIl4N,
R3E, Craighead Co, AR

Nwl;, Nwd;, SEk, Sec 18,
T7N, R4E, Cross Co., AR

NW¥%, SEY, Sec 19, TI6N,
R5E, Greene Co, AR

NWl;, SEd}, NWk%, Sec 25,
T16N, R4E, Greene Co, AR

Nwk, NE), SWl, Sec 16,
T18N, R6E, Greene Co, AR

SW, Swk, SEP, Sec 10,
T16N, R5E, Greene Co, AR

Nw), SWk, SEk, Sec 23,
T8N, R3E, Cross Co., AR

NE¥%, Sec 32, TIN, R4E
Cross Co., AR

Center Wk, Sec. 18, TION
R4E, Pointsett Co., AR

Nwk, NEX, SEX%, Sec 19,
T15N, R4E, Craighead Co, AR
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73 minute
Quadrangle
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Princedale

Jonesboro

Wittsburg
Paragould West
and Brookland
Brookland
Marmaduke
Paragould West
Princedale

Wittsburg
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Cherry Valley
East
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Appendix 2

Grain aize diatribution and elemental composition of site 73CS01 of West et al.

{1980) located oo tha east side of Crowley's Ridge east of Wynne, Arkansas.
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APPENDIX 3

Editor's Note: In the rush to assamble this guidebook in the time available, the sditor (somawhat arbitrarily) ex-
cised the following pages from the original manuscript. However in accordancs with the authors’ wishes the
pages wers re-inserted at tha last moment here in the appendices. This discussion of modern braided and
mesndering streams is part of the section (p, 10) sntitied '"Depositionsl Environmants,”

Braided Streams

Braided streams, in which
bed loads dominate, aggrade by
vertical and lateral accretion
within the channel (Allen,
1965, p. 144}). During flood
stage channel scour occurs and
relatively coarse-grained sed-

iment is transported. As the
flood dissipates and stream
velocities decrease, deposi-

tion occurs in the deeper ar-
eas where diverging flow lines
decrease the flow velocity.
Coarse-grained bed 1loads are
deposited initially and finer
sediments are trapped in the
interstitial areas, Deposi-
tion results in even horizon-
tal bedding or bedding paral-
lel to the geometry of the de-
posit. The interstream and
lateral bars can build down-
stream during submergence by
lateral accretion as sediment
moves acrogs the bar surface,

Where the bar front is not
steep, as is common in gravel
bars, the bedding is nearly

horizontal and the deposit is
lense-shaped. Where the bar
front is steep, as 1is common
in sand bars, the sediment
cascades down a slip face.
This type of lateral accretion
results in high-angle foreset

cross bedding and a wedge-
shaped deposit. The thickness
of the cross-bedded unit is

less than or equal to the wa-
ter depth at the time of depo-
sition. As the water level
drops, the bars may become
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emergent and vegetated. Water
flows around the margins of
the bars and can modify the
bar edges, Gravel bars are
commonly oriented longitudi-
nally or parallel to the chan-
nel and stream flow and sand
bars are commonly oriented
trangversely or perpendicular
to the channel and stream flow
(Ore, 1964 and Smith, 1971).
Vertical accretion may also
occur beyond the channel on
adjacent flood plains or in
abandconed channels, These de-
posits are laminated or hori-
zontally bedded if sedimenta-
tion 1s rapid. The deposits
are massive if pedogenesis and
mixing proceeds faster than
the rate of sedimentation.

Modern Meandering Streams

In contrast to braided
streams, meandering streams
aggrade by lateral accretion
of point bars at the convex

margin of the channel and
within-channel deposits are
minor in extent (Allen, 1965,

p. 138). the thickness of the
point bar deposits is equal to
the depth of the channels 1in
which they were deposited.
The beds parallel the gentle
sloping point bar surface.
Within these low-angle, ep-
silon cross-stratified beds a
variety of cross-bedding may
occur. Floodplain and chan-
nel-£fill environments, similar
to those described for braided




stroams, also occur peyond the
channel and may overlie point
bar deposits.

Mcandering streams in
which bed load dominates have
similarities to both braided

and fine-grained meandering
streams (McGowen and Garner,
1970) . During low water flow

the stream has the properties
and sinuous channel pattern of
a meandering stream though
little erosion of deposition
occurs hecause a coarse-tex-
tured bed load dominates (Fig,
5). An erosional bank forms
the concave margin and a depo-

Profile scole |:I
™6 Trench

sitional bank or point bar
forms the convex margin of the
channel. During high water
flow the stream has the prop-
erties o0f a braided stream
where the channel 1is nearly
straight. Flow lines diverge
around the lower point bar and
a portion of the water flows
through the scour pool on the
concave side of the stream and
a portion of the water flows
through chutes on the upper
point bar along convex side of

the stream. Deposition of
coarse-grained point bars oc-
curs during the high and

falling water stages. Coarse-

Figure 6. Plan view and profiles of a cosrsegrained point bar near Magnolia, Louisiana (McGowen

and Garner, 1970, Fig. 3).
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grained sediment moves through
the chutes during flood stage
and is deposited by vertical
and lateral accretion down-
stream of the chute as the
flow lines diverge and the ve-
locity slows. Falling water
allows deposition of fine-
grained sediment within the
chutes and on the lower point
bars.

Coarse-grained meandering
stream deposits have some sim-
ilarities to both braided
stream deposits and fine-
grained meandering stream de-
posits, Similar to braided
stream deposits, the upper
point bar deposits are coarse-
grained, ©bed-load sediments
and the sedimentary structures
are commonly large-scale
trough and foreset cross beds.
Similar to fine-grained mean-
dering stream deposit is asym-
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metrical with a dominantly
erosional scour pool on the
concave margin and a domi-

nantly depositional point bar

on the convex margin. The ma-
jor bedding is low-angle, ep-
silon-style bedding. The

preservation of the bar-chan-
nel wall scour contact may be
the only way to definitively
identify a coarse-grained
point-bar deposited in a sinu-
ous stream (Miall, 1977). Un-
like both braided stream de-
posits and fine-grained mean-
dering stream deposits, the
coarse~grained meandering
stream deposits have textures

that coarsen upward. Coarser
grained chute and chute bar
sediments overlie finer

grained lower point bar sedi-
ments as the stream migrates
toward the concave bank.




