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Table 1.—Generalized geologic section of rocks of Cenozoic age in Crittenden County, Ark.

Era i System Series | Group Subdivision I Th(ifc;rz)ess i Physical and water-bearing character
| | Clay, silt, sand, and gravel. Water
! f is generally hard and may con-
uaternar Alluvium 90-200 | tain excessive amounts of iron.
| Q y ou
| | Yields large quantities of water.
| 1Jackson ? | ?
2 |
| | Sand and clay, lignitic. Sand beds
| may attain thicknesses of more
‘ Claiborne 900-1,000 than t400t feet_.f Potentially an
important aquifer.
&) I Eocene Clay, green and silt, glauconitic;
S | Tertiary Upper unit 230-260 | contains thin lignite beds.
N Middle unit | Sand, fine to medium. Yields large
S | (“1,400- | 305-340 quantities of excellent quality
= Wilcox foot” sand) | water.
= ‘ | Clay, gray to greenish-gray, silty,
\ Lower unit |  140-240 some brown clay; contains thin
| beds of sand and lignite.
! Shale, blue-gljay to daylg—gray, fis-
I Porters sile; contains sideritic, concre-
| Creek | tionary layers. Does not yield
| Paleocene Midway clay 850-6770 ; water to wells.
I i Shale, gray, calcareous, fossilifer-
| Clayton ous; contains scattered lenses of
| | formation white limestone near the base.
f , ! Does not yield water to wells.

1May be present in the southern part of the county.

ern Mississippi and Tennessee. The lower unit,
which is correlated in its entirety by some geol-
ogists with the Clayton formation of western
Tennessee, consists of gray, calcareous, fossili-
ferous shale containing scattered lenses of white
limestone near the base. Other geologists con-
sider only the limestone lenses as representing
the Clayton formation in northeastern Arkansas.
In certain areas, a glauconitic, phosphatic layer
separates the lower unit from the underlying
rocks of Cretaceous age.

There is some controversy as to the location of
the top of the Porters Creek clay and the base
of the overlying Wilcox group. Renfroe (1949,
p. 12) believes that the formational contact oc-
curs at a point where there is a marked lithologic
change from silty sandstone to a dark-gray or
blue silty shale. Other geologists (Caplan, 1954,
p. 95), as a matter of convenience in working
with electric logs, select an arbitrary top of the
Midway at the base of the last marked resistivity
deflection in the Wilcox section. This places
about 165 to 180 feet of silty and sandy shale in
the Midway group. Sterns and Armstrong
(1955, p. 4) place the top of the Midway group at
the base of the so-called “1,400-foot” sand of the
Wilcox group. They consider the interval be-
tween the base of the “1,400-foot” sand and the
top of the typical Porters Creek clay as being a
regressive sandy zone grading laterally into the
Porters Creek clay. In this report, the top of the
Midway group is placed, for convenience, at the
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base of the before-mentioned lowermost well-
developed resistivity deflection in the Wilecox
(figs. 6-9). This gives the Midway group a thick-
ness of 650 to 670 feet in the Crittenden County
area.

The Midway group is not considered a poten-
tial source of ground water in northeastern
Arkansas.

Eocene series
Wilcox group

The Wilcox group (lower Eocene) overlies the
Porters Creek clay and is overlain by the Clai-
borne group (middle Eocene) as shown in table 1.
Rocks of this group are found only in the subsur-
face in Crittenden County where they attain a
thickness of about 700 feet.

In the Memphis, Tenn., area, about 5 miles east
of West Memphis, Ark., the Wilcox is subdivided
into three units (Criner and Armstrong, 1958,
p. 3). The lower unit consists mainly of gray to
greenish-gray silty clay, brown carbonaceous
clay, and interbedded gray silt, grading upward
into gray silt containing thin lenses of clay and
very fine sand. Thin beds of lignite are common.
Muscovite is commonly associated with the sandy
lenses in the upper part of the lower unit. The
lower unit of the Wilcox group varies in thick-
ness from 190 to 250 feet in the Memphis area.
In Crittenden County, the thickness varies from
140 to 240 feet, as shown by electric logs of 6 oil-
test wells (figs. 6-9). Figure 5 shows the loca-
tions of the wells.



A prominent bed of fine to medium sand forms
the middle unit of the Wilcox group in the Mem-
phis area. This sand, known locally as the “1,400-
foot” sand, is an important artesian aquifier at
Memphis and is the most important artesian
aquifer in Crittenden County and adjacent areas
of Arkansas. At Memphis it ranges in thickness
from 175 to 210 feet, and in Crittenden County it
attains a maximum thickness of about 340 feet.

The upper unit of the Wilcox group includes
the clay and silt that lie above the “1,400-foot”
sand. The depositional environment appears to
have been complex as the green-colored clays and
glauconite suggest marine conditions, while the
lignite beds and fresh-water plant spores and
seeds suggest swamp deposition (Criner and
Armstrong, 1958, p. 7). Brown (1947, pl. 4)
shows that this upper unit is overlain by the
Meridian sand member of the Tallahatta forma-
tion (basal Claiborne) in northwestern Missis-
sippi. In Tennessee the upper unit is overlain by
the so-called “500-foot” sand. The contact be-
tween this sand and the upper unit of the Wilcox
group is used in this report as the dividing line
between the Wilcox and Claiborne groups. In
the Memphis area the upper unit ranges in thick-
ness from 200 to 395 feet. In Crittenden County
electric logs show this unit as being rather uni-
form in thickness, varying from 230 to 260 feet.

Claiborne group

Rocks of the Claiborne group (middle Eocene)
are present in the subsurface in Crittenden
County and have a total thickness of about 900
to 1,000 feet. They rest unconformably upon the
Wilcox group and are in turn overlain by the
Jackson group or by deposits of Quaternary age
where the Jackson is absent (table 1).

In southwestern Arkansas, where the Clai-
borne group consists of an alternating sequence
of sand and clay, the group is differentiated into
the Cane River formation, the Sparta sand, the
Cook Mountain formation, and the Cockfield
formation. In northeastern Arkansas, the Clai-
borne group becomes considerably more sandy,
and the various formations are unidentifiable.

In the Memphis area, the Claiborne group has
been subdivided into upper and lower units
(Criner and Armstrong, 1958, p. 7). The lower
unit, which attains a thickness of 560 feet, is
made up of fine sand containing thin clay and
lignite lenses. Coarse channel sands are present
locally at the base. The upper unit ranges in
thickness from 190 to 400 feet and consists of
fine to coarse sand, greenish-gray and tan clay
and silt, and minor amounts of lignite. Locally,
the two units are collectively known as the “500-

foot” sand. The upper unit is the source from
which most of the water in the Memphis area is
obtained.

Information available at present is insufficient
to project this separation beyond the Memphis
area. Therefore, in this report the term “sands
of the Claiborne group” will be used to designate
the water-yielding portions of the group.

Jackson group

According to Fisk (1944, fig. 7), rocks of the
Jackson group (upper Eocene) overlie the Clai-
borne group in part of Crittenden County. He
shows it as being present throughout the county
except in the northwestern corner and also in a
belt extending southwestward through the cen-
tral part of the county. The Jackson group crops
out along Crowleys Ridge (fig. 8) in St. Francis
County to about the latitude of Memphis. In
Memphis a unit classified as Jackson (?) overlies
the “500-foot” sand. According to Criner and
Armstrong (1958, p. 8), the Jackson(?) consists
predominantly of hard dark-blue to greenish-
gray clay and lignite. Near the bottom it is
generally more sandy and grades into the under-
lying “500-foot” sand. No fossils that would
identify this unit have been found beneath
Memphis, and no continuous body of clay has
been traced into the Memphis area from clays
known to belong to the Jackson group. Wilbert
(1953, p. 103) reports that a test hole drilled near
the common corner of Arkansas, Mississippi, and
Tennessee encountered strata that contained
upper Jacksonian fossils. Thus it appears possi-
ble that the Jackson group is present at least in
the southern part of the county. However, avail-
able drillers’ logs of wells in Crittenden County
are not sufficiently detailed to corroborate this.

The Jackson group is not considered a potential
source of ground water in this area.

Quaternary system

Crittenden County is covered by alluvium of
Quaternary age to a maximum depth of about
200 feet. Part of this alluvium may be of Pleisto-
cene age, but owing to the difficulty in differenti-
ating the sediments of Pleistocene age from
those of Recent age, they are considered as a
single unit.

The alluvium consists of a sequence of sedi-
ments that Fisk (1944, p. 17) divided into a basal
graveliferous unit and an upper nongraveliferous
unit. The lower unit is the principal source of
water for irrigation throughout the area.

Faulting

According to Caplan (1954, p. 37), the gen-
erally unconsolidated character of the post-
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