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DEPOSITIONAL HISTORY OF THE WILCOX GROUP, 

EAST-CENTRAL LOUISIANA 

William Eo Galloway 

A B S T R A C T 

The Wilcox Group in east-central Louisiana consists 

of a variable sequence of fine-grained sand, mud, and lignite 

units with a composite thickness of about 3,000 feet. Studies 

of sand-body geometry, lithologic composition, and facies re

lationships indicate that the Wilcox Group consists dominantly 

of deltaic plain deposits (the Holly Springs and an overlying, 

unnamed delta system) which filled the Mississippi trough dur

ing late Paleocene and early Eocene times. Depositional his

tory of these deposits is divided into four phases: (1) a 

basal progradational phase, characterized by thick bar-finger 

and upper deltaic plain sequences indicative of delta construc

tion onto a deep and muddy shelf; (2) a thick transgressive 

deltaic phase including several shoal-water delta lobes with 

many distributaries separated by destructional phase units; 

(3) an upper deltaic phase characterized by small shoal-water 

delta lobes; and (4) a fluvial-transgressive phase consisting 

of a massive sand unit of coalescing fluvial deposits capped 

by a veneer of glauconitic, transgressive sands. Deltaic de

posits of the lower part of the Wilcox Group closely resemble 
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corresponding facies of the Recent Mississippi River delta 

system. The deltaic mass of the upper part of the Wilcox 

Group differs from both in several significant lithologic and 

geometric parameters, including: (1) an increase in carbonate 

accumulation; (2) a decrease in thickness and width of the 

channel sand and related facies; (3) a decrease in sand per

centage; and (4) a decrease in the amount of lignite. A shift 

in paleodrainage from south to southeast accompanies these 

changes. 
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INTRODUCTION 

A vast amount of geologic information has become avail

able during the past fifty years through exploratory drilling 

in the Gulf Coastal province of North America. Thousands of 

wells penetrate all or parts of the Cenozoic and Mesozoic sec

tion, but despite this wealth of raw data, much of the detailed 

geology of the area is still poorly understood or inadequately 

described in the literature. One of the particularly difficult 

problems of geologic investigation is the formidable amount of 

information which must be synthesized. Cenozoic deposits offer 

a unique opportunity for paleoenvironmental study by direct 

comparison with modern Gulf Coastal environmental complexes, 

but thick, variable units such as the Wilcox Group are commonly 

too complex to be mapped in detail by manual methods. 

The Wilcox Group in east-central Louisiana is composed 

of a series of alternating sands, muds, silts, lignites, and 

marlstones with an aggregate thickness of 2,000 to 3,000 feet. 

Only one correlative unit of regional extent exists within the 

entire section, and this marker is poorly developed over the 

northern third of the study area. A few thin sand and lignite 

units can be correlated locally over several townships. 

The purpose of this study was to test possible tech

niques for handling such complex data and, hopefully, to pro

duce a more detailed picture of the depositional history of a 
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part of the Wilcox Group. A basic aspect of the study is the 

use of automatic data processing to produce a series of maps 

synthesized from lithologic information digitized from elec

trical logs. Workable units were defined by using preselected 

percentage or total footage slices. 

LOCATION 

The area of investigation is in east-central Louisi

ana, including parts of Concordia, Catahoula, Tensas, Frank

lin, and Caldwell parishes (Fig. l),* and covering approxi

mately 25 townships, or 900 square miles. 

The Wilcox Group in east-central Louisiana occurs en

tirely in the subsurface, at depths ranging from 2,000 to 

4,000 feet below sea level; it varies in total thickness from 

2,400 to 3,500 feet. The nearest Wilcox outcrops are on the 

' Sabine uplift in Natchitoches Parish to the west and in east-

central Mississippi. The surface exposures in east-central 

Louisiana consist chiefly of Recent floodplain deposits of the 

Mississippi River. 

REGIONAL GEOLOGIC SETTING 

Eastern Louisiana is situated on the northern flank of 

the Gulf Coast Basin and at the southern end of the Mississippi 

trough (Fig. 2). Cenozoic and modern sediments in the basin 

*Figure 1 and all contour maps are in the pockete 
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Figure 2. Major structural features of the northern Gulf Coastal 
Plain and adjacent highlands. Modified from Tipsword (1962). 
1. Wachita Mountains 2. Arbuckle Mountains 3. Desha basin 
4. tfa~rier basin 5. Southern Appaiachian Mountains 6. Ouachita 
Mountains 7. Monroe uplift 8. Minden salt dome basin 9. Sabine 
uplift 10. East TeX:as basin 11. Llano uplift 12. Bancroft
Mamou fault system 13. LaSalle arch 14. Mississippi salt 
dome bas in 15 • Wiggins antic line 
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are dominantly sand, silt, mud, and clay in the western part 

and marl and limestone in the eastern part. Two sedimentolog

ical provinces are thus defined; the Wilcox Group of east

central Louisiana is a part of the thicker western, terrige

nous elastic province (Murray, 1961, p. 373). Depositional 

environments of the elastic deposits have been variously de

scribed as marginal marine, deltaic, fluvial, and shallow to 

deep shelf. Marginal marine and deltaic have become catch-all 

terms for the sand sequences; the thick muds are commonly rel

egated to a shelf environment. The stratigraphic section in 

eastern Louisiana is shown in Figure 3. 

The cyclic pattern of the Tertiary sediments has been 

repeatedly emphasized, and much of the stratigraphic nomencla

ture is based upon the cycles (Dixon, 1965). In actuality, 

the cycles are only reflections of the relative location of 

the strandline which is, in turn, determined by the relation 

of basin subsidence and filling. The cyclic appearance of a 

vertical section is a result of local changes in depositional 

environment. 
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Figure 3. Cenozoic stratigraphic section and representative 
composite electric log, east-central Louisiana. (Modified 
from Tipsword, 1962) 



STRATIGRAPHY OF THE WILCOX GROUP 

The Wilcox Group of the Gulf Coastal Plain comprises 

a thick belt of arenaceous, argillaceous units which crop out 

nearly continuously from south Texas through southwest Arkan

sas northward as far as the southern tip of Illinois, southward 

through western Tennessee and north-central Mississippi, eait

ward across southern Alabama, and pinch out in western Georgia. 

Beds correlative with the Wilcox crop out in South Carolina, 

and the Oldmar Limestone of the Florida subsurface is the east

ern basin carbonate equivalent (Murray, 1961, p. 373). An iso

lated oval outcrop centered in DeSoto Parish, Louisiana, marks 

the Sabine uplift and is the closest outcrop to the thesis 

area. 

Murray (1955) and Fisher (1961) have concluded that 

Wilcox should be restricted as a rock term referring to domi

nantly deltaic, arenaceous and lignitic strata overlying the 

shaly Midway Group. In the context of this report, Wilcox and 

Midway will be used as rock terms with _the realization that a 

large part of the arenaceous deposits discussed are of possible 

Paleocene age. No attempt is made to differentiate the Naheola 

or equivalent upper Midway sand unit. 

Volumetrically, the Wilcox Group is an important Ter

tiary unit of the Gulf Coast, and is one of the more extensive 

accumulations of deltaic and marginal marine sediments~ The 
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primary depocenter during early Eocene time was located along 

the central Texas coast, and Wilcox deposits in this area are 

approximately 8,000 feet thick. A secondary depocenter, in 

which about 4,000 feet of sediment accumulated, extended across 

south-central Louisiana in the Mississippi trough. In these 

depocenters, the Wilcox sequence is composed of alternating, 

commonly lenticular sands, silts, mudstones, and shales, with 

volumetrically minor lignitic, glauconitic, and marly units. 

Very little information on Wilcox paleogeography has 

been published. Echols and Malkin (1948) mentioned two major 

delta systems, one located along the central Texas coast and 

named ~he Rockdale Delta System, and a second centered in the 

Mississippi trough and named the Holly Springs Delta System. 

They did not diffe~entiate upper and lower Wilcox depositional 

systems. Fisk (1941) also located a major delta mass in the 

Mississippi trough and pointed out that much of the Wilcox sec

tion was correlative with the Porters Creek Shale and, there

fore, of Paleocene age. The remainder of the published work, 

with the exception of local environmental interpretations of 

outcrop data or downdip microfaunal assemblages, provides only 

generalized interpr~tations. Studies of channel sand units 

have been an important technique for petroleum exploration in 

the subsurface Wilcox (Craft, 1966). Studies, now in progress, 

by w. L. Fisher (personal communication, 1968) have produced 

detailed information on Wilcox depositional systems in Texaso 
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Pertinent results of his studies are the recognition of a ~e

gionally important depositional change between upper and lower 

Wilcox deposits and division of the entire unit into several 

depositional systems. Extrapolating his results into Louisiana, 

one would expect to find a thick interdeltaic sequence in west

ern Louisiana merging eastward into a basinward projecting 

delta system, the Holly Springs. 



PROCEDURES 

Detailed interpretation of the paleoenvironmental con

ditions which produced the Wilcox deposits requires the syn

thesis of available information into a workable form. In this 

study, the major source of data is electrical logs. 

FACIES MAPS 

The self potential curve of a standard electrical log 

~.~t~s used to define lithology in a sand-shale sequence because 
~x ~ 

/'(\. ;~ measures norosity; porous beds are characterized by more 
~~--~~----------- ~'(tf\tiJ~ 

negative self potentials than nonporous beds. Absolute self 

potential is a function of a number of variables, but in a 

single well where most variables are held nearly constant, 

relative deflection of the self potential curve provides a 

reasonable approximation of sand content. Thus, ~. 

lithologic diyisions can be established on the basis of rela

tive deflections of the self potential curve. Lignite, like 

petroleum and other organic materials, is characterized by 

high resistivity values recorded on the induction resistivity 

or lateral resistivity curves. Electric logs can thus be used 

to prepare sand isolith, sand-shale ratio, number of beds, and 

other types of facies maps. 

Manual preparation of facies maps is tedious and time-

consuming. In addition, the dearth of correlative marker beds 
r= 

in the Wilcox sequence necessitates use of arbitrary map 
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intervals, the utility of which is unknown until tested. A 

logical solution is to encode lithologic data from a selected 

network of wells onto data cards and utilize a computer to 

divide the section into a number of intervals and perform the 

calculations necessary for each data point. This was the pro

cedure used in this study. 

Encoding ~ 

A network of 120 wells, including available wells 

which penetrated the entire Wilcox section {as of August 1966) 

and 17 wells in which the base of the Wilcox could be esti

mated accurately, was selected and the logs coded for lith

ology. The coding procedure consisted of establishing a max

imum positive and a maximum negative deflection base line 

along the self potential curve of each log and dividing the 

area enclosed into thirds {Fig. 4). This produces three arbi

trary lithology classes which are designated porous sand and 

silt, muddy sand and silt, and shale or mudstone. In addition, 

two other lithologic classes were defined: porous sands with 

a thickness of greater than fifty feet, and lignite. These 

five classes were assigned code numbers as follows: 

Porous sand greater than fifty feet thick 1 

Porous sand or silt 2 

Muddy sand or silt 3 

Mudstone, clay, or shale 4 
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Figure 4. Diagrammatic representation .of the lithology encoding technique. 
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Lignite 5 

The coding procedure consisted of determining log 

depth of the top and the base of each successive lithologic 

interval and the lithology class to which it belonged, and 

transferring these data and the well code number to data cards 

(Fig. 4). Lithology was coded continuously for the entire 

Wilcox section in each well. Some simplifying modifications 

were employed to facilitate the coding procedure. (1) Beds 

less than five feet thick were ignored, or if several occurred 

close together, were lumped and coded as a single lithic unit. 

(2) Where significant error would not be introduced, beds of 

similar lithology were lumped. (3) Because thin, resistive 

beds are difficult to measure and introduce shadow effects on 

the laterlog curve, no attempt was made to record accurately 

thickness of lignite beds. 

Well location in XY coordinates, expressed in map 

inches measured on a base map of scale 1:4000, derrick floor 

elevation, and log depths of selected Tertiary formations were 

encoded on a separate data deck. A net of approximately JOO 

additional wells which penetrated at least part of the Wilcox 

Group was chosen to provide supplemental control for shallow 

structural and isopach maps. 

Map Construction 

Facies mapping techniques have been discussed by 
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several authors including Krumbein (1963) and Forgotson (1960). 

In this study, sand and shale are the two principal lithologic 

types involved (lignite is considered a special variety of 

shale), so that two component maps are applicable. The primary 

function of the maps is to delimit geometry of the Wilcox sand 

units. Several types of maps were constructed for this purpose, 

including: 

1. Sand isolith map - total sand thickness within a 

selected interval. 

2. Sand percentage map - total sand thickness divided 

by thickness of the mapped interval and expressed as a percent. 

3. Sand-shale ratio map - a ratio of total sand thick

ness divided by total shale thickness in the interval. 

Maps were produced on Control Data Corporation 6600 or 

1630 computers using the encoded lithologic data and mapping 

programs developed at the Field Research Laboratory of Mobil 

Oil Corporation. Two steps are involved: (1) Total thickness 

of each lithologic type is summed over selected intervals; and 

(2) These data are punched onto a summary deck, which is used 

with a mapping program to compute final map values. 

Each of the three map types was prepared for the map 

intervals, and the contoured maps compared. All showed essen

tially the same patterns, but the sand-shale ratio map gener

ally produced the best detail. This is expected because the 

ratio map tends to emphasize high or low sand concentrations 
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and reduce the effects of regional thickening of the section. 

Of the five lithologic types coded, only one or two 

are shown on the final maps. Lithology types 1 and 2 (porous 

sands) were grouped as sand and 4 and 5 (mudstone and lignite) 

were grouped as shale. Type 3 lithology (muddy sands and 

silts) is an important constituent of the Wilcox section above 

the Big Shale datum, but is of minor importance below it; 

therefore, type 3 was mapped as a sand in the upper Wilcox, 

but was excluded from lower Wilcox maps in an attempt to em

phasize sand body geometry. 

Selection of Map Intervals 

The Big Shale datum is the only approximately isochro

nous unit which can be correlated through east-central Louisi

ana. It divides the Wilcox Group into upper and lower parts 

of about equal thickness. Thinner map intervals are necessary 

for detailed interpretations, and, accordingly, the section 

was divided into arbitrary fixed thickness or percentage 

slices. Fixed thickness slices include a constant thickness 

of sediment, whereas percentage slices are of variable thick

ness, but contain a fixed percentage of section between two 

arbitrary datum planes. Each of these techniques has merits, 

but, because the Wilcox varies in thickness, the percentage 

method is best. 

Arbitrary slice intervals were adjusted to coincide 



15 

with lithogenetic boundaries as nearly as possible. A set of 

cross sections was constructed, and, after considerable experi

mentation with several possible groups of percentage slices, 

the following were chosen and a set of lithologic maps was pro

duced for each: 

Top of Wilcox to Big Shale datum 

0 - 20% Upper 200 feet 
0 - 50% 

20 - 50% 

50 -100% 

Big Shale datum to base of Wilcox 

0 - 20% Upper 300 feet 

20 - 40% 0 - 30% 

40 - 60% 30 - 65% 

60 - 80% 65 -100% 

80 -100% 

The summary program included provisions for summing 

over any selected percentage or fixed interval slices; slicing 

was done simultaneously with production of the summary deck. 

A provision for splitting lithic units and adding the parts to 

different slices was also included in the program. 

STRUCTURE AND ISOPACH MAPS 

For each of the 400 wells used in this study, a basic 

data set including well location, derrick floor elevation, and 

selected formation tops, was encoded. Using the CDC 6600 
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computer, a set of isopach and structural maps was generated. 

The number of wells used in producing the final 1:8000 maps 

was reduced to 245 to prevent clustering of data points. 

A set of trend surface and residual maps was produced 

using a program similar to that developed by O'Leary et ale 

(1966) with modifications for use by a CDC 6600 computer 

equipped with a DP 203 Geospace digital plotter. The mathe

matical basis of trend analysis has been discussed by several 

authors, including Krumbein (1959) and Whitten (1963). Trend 

surface analysis is one facet of regression analysis in which . 

only three variables are considered and which is discussed in 

most statistics texts, including Richmond (1964). A polyno

mial trend surface, the type used in this study, conforms to 

the standard regression equation for three variables: 

where X and Y are arbitrary geographic coordinates and t is 

the trend as estimated from a polynomial of degree N~ It is 

the surface for which the sum of squares of the deviations, 

e., is a minimum. A trend value t. is computed for each data 
l l 

point after values of the necessary constants, A, have been 

calculated by solution of a set of normal equations using the 

least squares procedure, and the trend values are contoured 

using an automatic contouring program and the plotter. Resi

dual values, ei' are plotted on a second mapo Low order trend 
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surfaces show regional structural features; residual values 

are indicative of local deviations (Krumbein, 1963). In this 

study, trend maps were used primarily to show regional isopach 

patterns. The order of trend surface used was selected on the 

basis of the expected degree of complexity of the regional 

surface. Higher order surfaces fit the data more closely, but 

the purpose in this paper is to show regional trend. 

SAMPLE STUDIES 

Cuttings from four wells (see Table 1) were described 

in detail and several cores from wells in or adjacent to the 

study area were examined. Eleven thin sections were used for 

petrographic study of grain mineralogy and texture. 

THE FACIES MODEL CONCEPT 

The approach best suited to interpretation of the data 

is direct comparison of facies geometry and relationships of 

Wilcox deposits with those of the component facies of modern 

depositional systems. Four depositional models are applicable, 

the deltaic, chenier, barrier island, and fluvial models. 

Characteristics of modern counterparts of each of these models, 

particularly in the Gulf Coastal Plain, are generally known. 

Moore (1966) presented a general review of deltaic 

sedimentation. Kolb and van Lopik (1966) and Frazier (1967) 

summarized sedimentologic and physiographic features of the 

modern Mississippi deltaic plain; Allen (1965) gave a 
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description of the Niger delta. Coleman and Gagliano (1964) 

and Scruton (1960) developed the important concept of con

structional and destructional phases of delta development. 

Stratigraphy of the chenier plain has been discussed by Bryne 

et al. (1959) and Gould and McFarlan (1959). The barrier 

island-lagoon complex of the Texas coast has been investigated 

by LeBlanc and Hodson (1959), Bernard et al. (1962), and Hayes 

and Scott (1964). Allen (1965) gave a thorough review of flu

vial sedimentation and developed several fluvial models. 

The scarcity of core and sample data precluded de

tailed study of sedimentary structures, physical and minera

logical parameters, or fossil assemblages. The interpretations 

presented are based mainly on the vertical and horizontal re

lationships and three dimensional geometry of lithosomes. 



LITHOLOGY OF THE WILCOX GROUP 

Samples were examined to determine the general litho

logic types present in the Wilcox Group. Table 1 lists wells 

from which samples were studied. 

~ .!.!!.!! siltstone: Three types of sand and siltstone 

characterize the Wilcox. The sandstone classification used 

here is based on that of Folk (1965). The dominant variety in 

studied samples is a light gray speckled, silty, very fine to 

fine, submature to immature, subangular micaceous, slightly 

glauconitic quartzose to feldspathic phyllarenite composed of 

approximately 50 percent quartz grains, 20 percent orthoclase 

and microcline, 25 percent metamorphic rock fragments and 

chert, and 5 percent minor constituents including muscovite, 

chlorite, glauconite, carbonaceous fragments, and heavy min

erals. This variety is commonly loosely to tightly cemented 

by calcite, dolomite, or siderite and may vary greatly in 

porosity. It grades into a medium to coarse, sandy siltstone. 

Cores typically show thin irregular laminae of silty, carbo

naceous clay and lignite. No other bedding features were 

noted in any of the cores examined; however, root mottles and 

possible bioturbation structures were observed in several sam

ples. Some possible microcross-bedding was also observed. 

Most glauconite is abraded, but some samples contain probable 

primary glauconite. Feldspars exhibit a continuous range of 
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Table le List of wells from which samples were examined. 

Location 
(Township Depth Range Type of 
and Range2 Operator Farm of SamEle SamEle 

18-7N-6E 

35-12N-8E 

7-9N-7E 

30-9N-7E 

13-6N9E 

13-6N-9E 

19-llN-lOE 

16-9N-10E 

39-lON-SE 

43-7N-9E 

39-10N8E 

l 7-6N-9E 

27-6N3E 

c. H. Lyons 

Duerr and Peterson 

Trans-Tex 

Sinclair Prairie 

Magnolia 

Magnolia 

Carter 

California 

Sinclair 

Morrison 

Sinclair 

Jones-O'Brien 

Mobil 

O. A. Hargis #1 

Kimble #1 

Stutson #1 

G. Stave #1 

H. Junkin #10 

H. Junkin #14 

Shelly A Unit 

Pan Am Life #1 

Peck #1 

s. L. Winston #1 

Peck #1 

H. Junkin #1 

State Lse. 4691 #1 

3300-6350 

2700-5375 

2900-5800 

3010-5900 

6188-6240 

6190-6250 

3022-4310 

3362-3482 

4671-5854 

4096-4149 

4420-5638 

5316-6595 

3756-4636 

c 

c 

c 

c 

cc 

cc 

cc 

cc 

cc 

cc 

SW 

SW 

SW 

l\)SW, sidewall cores; CC 1 core chips; C, cuttings. 
0 
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weathering effects ranging from intense sericitization and 

vacuolization to unweathered. The most common heavy minerals 

are kyanite, staurolite, zircon, tourmaline, garnet, and chlo

rite. 

A second type of sand and siltstone, more limited in 

stratigraphic occurrence, but very important environmentally, 

is white to grayish green, medium silt to very fine sand, sub

mature to mature, calcareous, slightly to highly glauconitic, 

micaceous, fossiliferous, impure orthoquartzite. This sand

stone is characterized by high percentages of quartz and glau

coni te which occurs as clumps and irregular laminae composed 

of pellets and Foraminifera fillings and disseminated, fine, 

light green grains. Pelletal glauconite is most common; pel

lets are elongate, averaging 1 mm long, and range in color 

from very light green to lustrous, dark green. 

A third variety of sand was observed only in cuttings 

as loose, uncemented grains. It is fine to very coarse, 

rounded, subspherical to spherical, moderately sorted, pol

ished, quartz sand. The grains commonly have a thin coating 

of red hematite. The high degree of rounding and sphericity 

is probably an inherited property of the sand; some grains ex

hibit fractures with slightly rounded edges. It is inferred 

that the sand is a loosely or entirely uncemented orthoquartz

i te. 

Mudstone, shale, .!!!.S! clay: Various Wilcox facies 
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include a variety of argillites. 

1. Light to dark gray, micaceous, carbonaceous, fis

sile to blocky, silty shale which commonly contains carbonized 

plant debris or carbonaceous laminae and films. 

2. Buff to light gray, micaceous, rarely carbonaceous, 

calcareous to marly, glauconitic and fossiliferous, massive, 

silty mudstone. 

J. Brownish gray to gray, micaceous, carbonaceous, 

silty, semiplastic, massive clay. This variety may be mottled, 

and a few cores contain possible root traces and jarosite 

crusts. 

The former two argillites commonly contain irregular 

laminae of clayey silt and a few medium to coarse sand grains. 

Most of the faunal remains found in Wilcox cuttings were from 

the calcareous claystones. 

Marl: Cuttings strongly suggest the presence of marls 

at several places in the section. As seen in cuttings, buff, 

clayey to sandy, glauconitic, and fossiliferous marls consti

tute a gradational sequence with the calcareous, glauconitic 

sandstones and claystones. The glauconite is commonly pel

letal. 

Lignite: The lignite is black, lustrous, compact, non

woody, and has an asphaltic appearance. 

In addition, Wilcox samples commonly contain fragments 

of siderite, argillaceous gray micrite, and limonite, which 
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are probably derived from concretionary masses similar to 

those found at surface exposures of the Wilcox. 

Fisher (1964) described five major lithic types in 

the Eocene of the Gulf Coast and attached general environmen

tal significance to each. By using his classification, some 

environmental interpretation is possible on the basis of 

gross lithology. The fine-grained phyllarenites are regres

sive sands of fluvial, deltaic, or marginal marine origin; 

glauconitic sands and marls are transgressive deposits. The 

silty shales and semiplastic clays are nonmarine or deltaic. 

Although density and quality of available samples are 

insufficient for construction of a detailed lithologic sec

tion, a generalized picture of the vertical lithologic rela

tions can be constructed. A few assumptions and precautions 

must be considered in devising such a generalized section. 

First is the problem of up-hole contamination, which is fur

ther aggravated by the fact that many Wilcox mudstones and 

clays, especially the semiplastic clay, rapidly disaggregate 

in water and are selectively removed during the drilling and 

sample washing processes. Disaggregation of calcareous clays 

and marls also accounts for the abundance of free glauconite 

pellets which are found throughout the section. Secondly, 

the cuttings were collected over intervals of ten to thirty 

feet, effectively giving a channel sample. This makes estima

tions of sorting or grain size distribution of disaggregated 
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sands impossible. Of the wells from which cuttings were ob

tained, samples from three were collected at thirty feet in

tervals and from one at ten foot intervals. 

LITHOLOGIC UNITS 

On the basis of samples, the Wilcox section in east

central Louisiana is divided into seven gradational litho

logic units. Boundaries are arbitrary and are encountered 

higher or lower in the section depending on local depositional 

features. These units are numbered, beginning with the upper

most (Fig. 5). 

Unit 1: This unit is dominantly composed of green, 

highly glauconitic, calcareous sand and siltstones and glau

conitic marls. On electric logs it appears characteristically 

as a massive sand comprising uppermost Wilcox. Though litho

logically quite distinct, the lower boundary of the unit is 

impossible to pick accurately without cores because it over

lies massive sands with similar electrical characteristicso 

It is overlain by marls of the Tallahatta Formationo Cores 

from California Co. Pan Am Life #1 (16-9N-10E) show this unit 

to be at least JO feet thick locally, and sample logs indicate 

even greater thicknesses. 

Unit 2: Below the upper glauconitic sandstone is a 

sand-rich section about 250 feet thick composed of light gray, 

very calcareous, fine-grain sandstone, coarse-grain sands, 



25 

Glaucortite 
Pellets 

and Sand 
Lignite Siderite Coarse 

Grain Sand 
Calcareous 

Sandstone 
MarLstone fossils 

Figure 5. Relative amounts of lithologic components of the 
Wilcox Group, east-central Louisiana, and generalized boundaries 
of lithologic units discussed in text. 
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semiplastic clay, and lignitic mudstone. 

Unit 3: The remainder of the upper Wilcox section is 

composed of a mixture of mudstones, shales, clays, calcareous 

sand and siltstones, friable sands, and a minor amount of lig

nite. Some glauconitic marl occurs in the southern part of 

the thesis area, and coarse sand is present to the north. 

Glauconite is common, but not as abundant as in unit 1. 

Unit 4: The upper 20 percent of the lower Wilcox is 

composed of calcareous and noncalcareous fine sandstones, gray 

micaceous shale, calcareous claystone, and lignite. Glauco

nite increases in abundance, and cores show several fossilif

erous zones. 

Unit 5: Unit 4 grades downward into a sequence of 

noncalcareous, fine-grain sand and siltstones, coarse sand, 

varied mudstones, shales, and clays, and lignites which com

prises approximately 30 percent of the lower Wilcox. 

Unit 6: Gradationally underlying unit 5 is a sequence 

characterized by coarse-grain sand and gray, semiplastic clay 

with fine-grain sand, gray shale, and lignite. 

Unit 7: The lowermost lithologic unit of the Wilcox 

is characterized by calcareous sand and siltstones, lesser 

amounts of coarse sand, lignite, glauconitic marlstone, cal

careous mudstone, and gray shale. Thickness of this unit is 

highly variable; together with unit 6 it comprises about 50 

percent of the lower Wilcox. 
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Core samples were generally of insufficient quality 

or continuity to allow detailed interpretation of facies 

changes. However, both the Magnolia Junkin #10 and #14 (13

6N-9E) were cored continuously for about 60 feet at the same 

stratigraphic interval and nearly complete sets of core chips 

were available for each. The core includes a locally correl

ative thin shale wedge and the upper part of a 70 foot thick 

massive sand unit which lies in map interval D. A summary 

description of these cores is included. 

Depth 

6188 - 6191 

6191 - 6198 

6198 - 6203 

Lithologic Description 

Very light gray, coarse, micaceous, sideritic, 

argillaceous siltstone containing irregular 

pelletal glauconite grains and sideritic lam

inae and burrows. 

Gray, micaceous, glauconitic, sideritic, sandy 

and silty, poorly laminated shale containing 

clumps and irregular laminae of light gray 

siltstone. The basal part contains scattered 

thin-shelled pelecypod fragments. 

Light gray, cease, micaceous, slightly glau

conitic and lignitic, argillaceous siltstone 

becoming less argillaceous at the base and 

containing irregular, thin laminae of brown 

sideritic, silty shale and micaceous, silty 
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6203 - 6212 

6212 - 6213 

6213 - 621s.5 

62~s.5 - 6235 

6235 - 6240 

quartzarenite. 

Gray, micaceous, silty, laminated shale; car

bonaceous debris decreases and slightly glau

coni tic silt increases at the base. 

Very distinctive thin bed of reddish brown to 

light gray, mottled, poorly laminated, bio

turbated, fine-grain, highly glauconitic, 

micaceous, lignitic, locally very sideritic, 

calcareous, submature to immature quartz

areni te containing small, thin-shelled pelecy

pods. 

Brownish gray, micaceous, sideritic, silty, 

poorly laminated shale containing large car

bonized stem and leaf remains and thin, silty 

laminae. 

Light gray, very fine-grain, mature micaceous, 

glauconitic, slightly lignitic, friable quartz

arenite; the upper three feet are moderately 

glauconitic and thin laminae of gray, silty 

shale are common. 

Very light gray, speckled, very fine-grain, 

submature, slightly glauconitic, lignitic, 

porous arkosic litharenite containing a few 

brownish-gray, silty, carbonaceous, fissile 

shale laminae. 



PALEONTOLOGY 

Both the nature of available sample material and the 

overall depositional environment of the Wilcox preclude pale

ontologic or paleoecologic zonation. However, some variation 

in the number of genera in the stratigraphic sequence was 

noted (Fig. 5), and several genera are fairly common. 

The fauna consists of: (1) Arenaceous and calcareous 

Foraminifera, the most common being Cyclammina, Robulus, Tex

tularia, Nodosaria, and Camerina; (2) The thin-shelled pelecy

pod Corbula and oyster fragments; (3) Gastropods, including 

numerous Coronia, Turritella, and a few specimens of Viviparus; 

(4) Dentalium; and (5) A few small, solitary, attached corals, 

dominantly Flabellum. Unidentifiable fragments of larger gas

tropods and pelecypods are also common in well cuttings. 

Generally, this assemblage characterizes a marginal 

marine to continental ecologic setting; Viviparus, Corbula, 

and a dominance of arenaceous forams are indicative of brack

ish to fresh water, and Dentalium and corals are characteris

tically shallow, open marine organisms. A mixing of shallow 

marine, brackish, and fresh water environments may be inferred, 

but any further differentiation is unwarranted. 

29 



INTERPRETED DEPOSITIONAL ENVIRONMENTS 

It is now possible to discuss detailed paleoenviron

mental interpretations on the basis of lithologic, paleonto

logic, and facies data. Before discussing the depositional 

history, however, a short summation of the structural devel

opment and its effect on sedimentation is worthwhile. 

STRUCTURAL DEVELOPMENT 

The Mississippi trough, LaSalle arch, and Mississippi 

salt dome basin affected Wilcox deposition in east-central 

Louisiana. Structural geometry, with exception of local ter

racing centered in T.9N-R.7E, has been controlled throughout 

Wilcox deposition by relative movements of these features. 

Present day structural configuration (Fig. 6) is simple, con

sisting of a general northeast-southwest strike which trends 

more north-south in the northwest corner of the map in re

sponse to uplift along the LaSalle axis, and a southeastward 

dip of about 70 feet per mile. 

Isopach maps of units in the Wilcox Group and older 

units reveal a complex picture. Figure 7 shows the thick

ness of the Porters Creek Shale, which underlies the Wilcox. 

The dominant feature of the map is a north-south oriented 

isopach thin which is particularly accentuated in the north 

part of the area; contours on the second order trend inter

val emphasize the feature. This isopach thin is produced by 
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sedimentologic rather than structural processes in that the 

thinning of the shale is accompanied by thickening of the over

lying sand. It is, therefore, a consequence of the definition 

of the Wilcox-Porters Creek contact used in this paper. If 

the central thin area is ignored, a nearly east-west trend pre

vails, indicating that the Mississippi trough exerted little 

influence on deposition in the area during this time. 

Figure 8 is an isopach map of the lower Wilcox between 

the Big Shale datum and the top of the Porters Creek. The con

figuration is best understood by consideration of the trend 

interval contours, which show an east-west trend modified in 

the southwest corner of the map by a shift to a nearly north

south direction. Thickening is toward the southeast. The 

swing of the trend lines to the south indicates the effect of 

the LaSalle arch on lower Wilcox deposition in east-central 

Louisiana, but the Mississippi trough appears to exert only 

minor influence. Thickening of the section eastward may indi

cate the trough was active in that direction. In contrast, 

upper Wilcox deposition (Fig. 9) is dominated by subsidence 

along the Mississippi trough. Isopach and trend interval con

tours indicate more than 500 feet of thickening eastward. The 

change in map trends probably indicates a strong, combined in

fluence of both the LaSalle arch and the Mississippi trough 

during upper Wilcox deposition. 
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DEPOSITIONAL HISTORY 

The Wilcox Group is divided into an upper and a lower 

part by the regionally correlative Big Shale. Each of these 

two sections is divided into two depositional phases, informal 

units defined as periods during which sedimentary facies char

acteristic of a particular environmental complex were depos

ited. Deposits of the lower Wilcox are a part of the Holly 

Table 2. Divisions of the Wilcox Group, 
east-central Louisiana. 

Upper Wilcox: 

Fluvial-Transgressive Phase 

Upper Deltaic Phase 
Big Shale Transgressive Phase 

Lower Wilcox: 
Transgressive Deltaic Phase 

Basal Progradational Phase 

(Transgressive Arenite-Marl 
( Facies 
(Fluvial Sand-Clay Facies 

(Transitional Facies 
(Upper Deltaic Plain Facies 
(Initial Distributary Facies 
(Basal Sand Facies 

Springs Delta System; the upper Wilcox comprises a distinct, 

unnamed delta system. 

Sand-shale ratio maps of eight percentage intervals 

and an electric log fence diagram illustrate the characteris

tics of the facies resulting from each of the depositional 

phases. The intervals include twenty percent slices of the 
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lower Wilcox, and the upper twenty percent, middle thirty per

cent, and lower fifty percent of the upper Wilcox. For con

venience, each map interval is designated by a letter, begin

ning with the basal interval. The maps presented were found 

to be the best of the various intervals selected and of the 

map types produced. They cover the entire Wilcox section, but 

the intervals do not necessarily coincide with individual depo

sitional phases. 

Basal Progradational Phase 

During the basal progradational phase, sediments rang

ing in thickness from 600 to 1,000 feet were deposited. The 

history of this phase can be traced in some detail. 

Basal~ facies: A sheet of thin-bedded, fine-grain 

sands which are unlike subsequent deposits underlies the thick 

arenaceous Wilcox deposits in all but the southernmost sec

tions. The fan-like geometry of this sand unit is shown in 

Figure 10; it is thickest to the north-central and northwest 

and thins southward. A comparison of the isolith pattern of 

this unit with the Porters Creek isopach map (Fig. ?) shows 

correlation between areas of maximum thickness of the sand and 

minimum thickness of shale. 

The lithology of the sands differ from that of the 

overlying arenites very little. However, they are interbedded 

with pelletal, fossiliferous, marine shales and marlstones and 
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are, in part, calcareous. The facies is overlain by a thick 

shale unit of Porters Creek lithology which thins northward. 

The sands are typically interbedded with marine mudstones and 

shales and appear to be muddy and poorly sorted. No thick, 

massive sand bodies or lignite beds were noted in this facies. 

The fan shape and relationships to underlying and lat

erally equivalent marine shale and overlying prodelta deposits 

suggest the basal sand facies may be a series of turbidity

current deposits in the prodelta environment associated with 

rapid deposition on the delta slope of a large distributary 

to the north. Dott (1963) described conditions under which 

turbidity-currents or mass flowage might occur in the prodelta 

environment, and indicated the requisite slopes may be less 

than a degree. Causes of such flows might include oversteepen

ing of the delta slope, or storm or flood currents. 

A second possible interpretation, suggested by the pel

letal and fossiliferous character of the associated mudstones, 

is that the sand was transported laterally, probably from the 

east, by longshore currents, and deposited as a chenier or 

strandplain. The Wilcox does thicken eastward, and sandy del

taic deposits stratigraphically equivalent to the basal sand 

may exist in that direction. Some east-west trends can be 

seen in the sand isolith, but the overall trend seems to favor 

introduction of the sand from the north. Study of internal 

structures might resolve this problem. 
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Initial distributary facies: Several major channel 

units and associated lateral deposits comprise the remainder 

of the progradational deltaic phase of the lower Wilcox. The 

lowermost delta lobe is unique, however, because it lies di

rectly on thick shelf and prodeltaic muds of the upper Porters 

Creek shale and exhibits the entire deltaic sequence of shelf 

muds, prodeltaic silty clays, delta front silts and sands, 

and deltaic plain .sands and lignites. 

The sand-shale ratio map of the lowermost twenty per

cent of the lower Wilcox (Fig. 11) shows the location and 

orientation of the initial distributary. This map is the 

poorest ·of the map set, primarily because extremely thick 

sand bodies associated with this interval produce pronounced 

differential compaction effects, but its general configura

tion, supplemented by study of the interval on electric log 

cross sections, shows that a major distributary entered from 

the northeast and prograded over the shelf nearly due south

ward, bifurcating only at its southeast extremityo The width 

of the sand-rich area shown on the map results from the in

clusion in this map interval of sands belonging to an overly

ing channel system. However, the secondary east-west trends 

are, at least in part, associated with development of the 

distributary. 

A cross section (Fig. 12) of the distributary shows 

several important features. The massive sand unit is more 
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Figure 12. Electric log cross section of the ba.sal distributary sand unit. The 
facies whichlowest correlation line marks the base of the basal Wilcox sand 
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than 200 feet thick and about three miles wide and is under

lain by a laminated sand and mudstone unit over 100 feet 

thick. Electric logs penetrating the basal channel sequence 

also indicate a decrease in porosity, and therefore winnowing 

of grain size downward. A sandy mudstone which grades into 

Porters Creek shale underlies the laminated deposits. Lat

eral equivalents of the channel facies are mudstone and shale 

units capped by a 20 to 30 foot sand unit and underlain by 

the basal sand ~acies. 

The relationship of the distributary and the basal 

sand facies is not definite because all wells which pene

trated the maximum thickness of the distributary unit termi

nated immediately below it without penetrating a definite 

basal sand equivalent. Figure 12 suggests that the sand lies 

beneath the channel sequence because it is not seen in well 

029-14. 

Several lines of evidence support the interpretation 

of this unit as a deltaic deposit. The trend of the massive 

sand body perpendicular to depositional strike as interpreted 

from regional paleogeography and isopach trends, its lateral 

and v~rtical association with marine mudstones and shales, 

and the vertical sequence of beds beginning with mudstone and 

terminating with massive sand and lignite all conform with 

the modern Mississippi deltaic model. Dominance of accretion

ary development, as opposed to down cutting, and contemporaneous 
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subsidence into underlying muds indicated by the great thick

ness of the sand unit and its associated deposits are also 

characteristics of certain modern distributaries. 

The delta front sheet sand common to most modern delta 

margins is not well developed; it is probably present as the 

upper sand, which is only 20 to 30 feet thick, shown in the 

cross section. Local thickening of this sand sheet causes the 

east-west trends which appear on the facies map, particularly 

in the center and at three other locations along the distrib

utary course. 

The thickness and geometry of the distributary sands 

are comparable to distributary facies of the modern bird-foot 

delta of the Mississippi, the bar-finger sands described by 

Fisk (1961). Bar-finger sands reach widths of five miles and 

thicknesses of 270 feet, dimensions comparable to those of the 

initial distributary sand unit. The similarity between Fisk's 

cross section (Fig. 13) and Figure 12 is apparent. Geometry 

of the deltaic plain was probably similar to the bird-foot, a 

comparatively narrow, finger-like projection. However, the 

geometry of the bar-finger sands described by Fisk show numer

ous, widely divergent branches with thickening at the delta 

margins. In contrast, the basal Wilcox distributary sand unit 

is long and straight, with evidence for only a single bifurca

tion and no indication of seaward thickening. The similarities 

in lateral and vertical !acies relationships, combined with the 
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Figure 13. A. Isopach map of the modern Mississippi bar
finger sand showing its areal geometry. 

B. Cross section of a modern bar-finger showing 
the vertical and horizontal lithologic relationships. 
Comparison of this cross section with figure 12 reveals 
many similarities. Both figures after Fisk (1961). 
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thin delta~front deposits and narrow deltaic plain are all 

analogous to the modern bird-foot. This, in turn, implies 

deposition on a moderately deep and muddy shelf. Frazier 

(1967) indicated that the initial lobes of each of the com

pound lobes of the Mississippi delta complex were bird-foot 

deltas. 

Upper deltaic plain facies: Southward progradation 

of the lower distributary system produced a sequence of del

taic plain deposits which appear to have undergone only minor 

marine destruction before units of succeeding distributary 

systems overlapped it. The dimensions and geometry of two 

such channel systems are shown in Figures 14 and 15. The 

channels maintain a north-south orientation and are moder

ately sinuous. The eastern channel system, which is strati

graphically lower, shows probable bifurcations at several 

places, and the thick accumulation of sand at its northern 

end may indicate meandering. In contrast, the western chan

nel system shows no distributary development and maintains a 

relatively constant width of two to four mileso The channel 

unit is roughly symmetrical in cross sectiono Thickness of 

the sand ranges from 200 to 300 feet. 

The channel units consist of very fine to coarse, 

poorly to moderately sorted, noncalcareous, light gray sand. 

Sideritic sands are common associates as are lignite and gray 

semiplastic clays; glaueonite is present, but in lesser 
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quantities than in lower parts of the section, and it appears 

fragmental and is probably reworked. Disseminated carbona

ceous debris, resembling coffee grounds, are common constitu

ents of the sands. Deposits of this interval correspond 

roughly to lithologic unit six. 

Cross sections of the two channel systems give evi

dence for some downcutting at the channel base (see Fig. 15), 

but overbank deposition is dominant and accounts for more 

than two-thirds of the channel thickness. Lateral equivalents 

of the channel sands consist of alternating thin sands, shales, 

mudstones, clays, and numerous lignite beds. These units com

prise the natural levee, marsh, crevasse splay, and lacustrine 

deposits of the distributary. Maximum lignite development in 

the Wilcox occurs in association with the channel units com

prising interval B; beds are more numerous, correlative over 

wide areas, and reach thicknesses of 20 feet (see interval D 

in Plate 1). In some sections, lignite beds can be traced 

into the massive sand units where they become sandier and poor

ly developed. 

An interesting facies, laterally equivalent to the 

eastern channel system, is developed in the southwest edge of 

the map area. This facies consists of alternating, relatively 

thin (10 to 20 feet) shale, lignite, and sand units which are 

easily correlated between several wells (see B, Plate 1). 

Lithology and location in relation to the delta lobe are 
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similar to strandplain facies described by Fisher and McGowan 

(1967, p. 117) in the lower Wilcox of Texas, which are analo

gous to sand-rich chenier plains. 

Comparison of the deposits of interval B with modern 

deltaic and fluvial sequences indicates that successive strat

igraphically higher channel deposits were deposited higher, or 

more landward, on the deltaic plain. Numerous facies and geo

metric relations, including symmetrical cross-sectional shape, 

distributary development, mineralogical content and maturity 

of sands, lack of pronounced meandering, dominance of overbank 

deposition over basal erosion, and development of extensive 

backswamp and marsh lignites, indicate a deltaic origin of the 

sand bodies. Crevassing and overbank accumulation produced a 

sandy belt of sediment parallel with the channel course, and 

this belt is what the facies maps show. Presence of the sandy 

belt permits tracing of the channels without using data from 

numerous wells that penetrated actual channel fill sands. 

Tracing the development of the deltaic plain to this 

point is worthwhile. The initial distributary channel pro

duced a finger-like subaerial deltaic plain and was associated 

laterally with predominantly marine prodelta and interdistrib

utary bay sediments. The subsequent distributary marks con

tinuing progradation without an intervening destructional 

phase. Lateral facies equivalents of the overlying lobe indi

cate accumulation on the subaerial deltaic plain with strand 
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plain deposits to the west. Several possible bifurcations in 

this channel system are shown on Figure 14. Fisk (1958, p. 

193) and Frazier (1967, p. 291) state that thicker peat (lig

nite) units generally develop in overbank environments than 

along lower marshes of the deltaic plain; thickest lignite de

velopment in the Wilcox is in association with the second and 

third channel systems. The third channel system indicates 

further progradation; it is similar to the second, though it 

shows no distributary development and has no major laterally 

equivalent marine facies in the immediate area. Subaerial 

deltaic plain and overbank units predominate, and the channel 

exhibits pronounced basal erosion. Lack of marine destruc

tional units and vertical gradation into fluvial deposits sug

gest that initial delta progradation was continuous and prob

ably rapid. 

Transitional facies: The lithofacies map of interval 

C (Fig. 16), constituting the forty to sixty percent interval 

of the lower Wilcox shows a complex pattern produced by over

lap of several discrete channel systems. Two distinct, major 

systems, and two less well-developed systems occur in the in

terval. The anastomozing and bifurcating pattern is due, in 

part, to the inclusion of several channel systems in the in

terval. Channel deposits are generally thinner than earlier 

channel sands, averaging 100 to 200 feet maximum thickness, 

and are slightly narrower; however, they are lithologically 
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similar (Fig. 17). Lignite beds decrease in thickness, lat

eral extent, and number. Downcutting is less prominent. The 

characteristic appearance of a log through one of the channel 

units is shown by F in Plate 1. This channel sequence con

tains an interval at the top which may have formed as a clay 

plug in an abandoned channel. 

The interval is a transition zone between the lower 

progradational phase and the overlying transgressive phase. 

It differs from the latter largely in the absence of associ

ated marine, delta margin, or destructional phase units. 

Transgressive Deltaic Phase 

The remainder of the lower Wilcox sequence is inter

preted to be a product of deposition on a deltaic plain during 

a gradual northward displacement of the shore line. Geometry 

of the sand units is shown in the lithofacies maps of inter

vals D and E (Figs. 18 and 19). Part of the map interval C 

includes similar deposits. The phase is abruptly terminated 

by a thin, transgressive marine shale wedge, the Big Shale. 

Massive sand units in this phase have an average 

thickness of about 100 feet, though locally they may be as 

much as 150 feet thick. Width of the channel deposits is one 

to two miles; channels are approximately symmetrical in cross 

section. Figure 18 shows three major channel systems. The 

dashed arrow indicates the approximate drainage pattern of the 
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lowermost channel; a second, intermediate channel follows a 

similar course. The wavy arrow shows the areal distribution 

of the highest channel system. The systems are dominated by 

a bifurcating and anastomozing pattern. Three separate chan

nel units are mapped in interval E (Fig. 19). The wavy arrow 

traces the general course of the lowest unit; the dashed arrow 

shows the pattern of the middle unit. The uppermost channel 

lies directly above the channel shown by the wavy arrow. On 

this map, channel systems show well-developed distributary 

patterns characteristic of modern lower deltaic plains. 

The transgressive deltaic phase includes lithologic 

units 4 and 5. The sands are predominantly fine to very fine, 

silty, commonly glauconitic, and locally calcareous. Glauco

nitic marlstones and impure, sandy, micritic limestones occur 

less commonly. Coarse-grained sand is rare. Many shale beds 

and a few sandstone beds are fossiliferous, containing small 

oysters, arenaceous and calcareous Foraminifera, and carbo

nized leaf remains. Many cores show bioturbation structures 

or root mottling. Lignite beds are numerous, but less so than 

in deposits of the ·progradational phase, and are commonly thin 

and discontinuous • 

. Erosion at the base of the channel deposits appears to 

be minor in relation to channel thickness (see Fig. 20). Lat

erally, channel sand units are replaced by alternating sand 

and mudstone units with a few ~nterspersed lignites. Log 
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characteristics exhibited by wells such as F (Fig. 20) in 

which the lateral equivalent of the upper channel sand con

sists of a mudstone grading upward into a muddy sand and 

finally a porous sand, indicates the formation of a distrib

utary mouth bar. Closely associated calcareous, glauconitic, 

and fossiliferous beds and channel units are characteristic 

of the lowermost deltaic plain environment. 

A significant feature of the transgressive deltaic 

phase is the development of a few thin sand, lignite, and mud

stone beds which can be correlated over several townships. 

These units are well developed in map interval B and are com

monly given informal names by oil industry geologists. Sands 

are commonly calcareous, fossiliferous, and glauconitic; mud

stones and shales are fossiliferous. Southward, similar units 

appear stratigraphically lower where the section includes, sev

eral locally correlative, marine shale wedges. A core de

scription of such a sequence is given on pages 27 and 280 

Coleman and Gagliano (1964), Frazier (1967), and 

Scruton (1960) have discussed the cyclical nature of deltaic 

development, pointing out that periods of delta building (con

structional phases) are terminated by marine transgressions 

(destructional phases) following abandonment of a delta lobs. 

Destructional phase units in the eastern part of the Recent 

Mississippi delta complex include a veneer of well sorted, 

glauconitic sand seaward of the Chandeleur Islands, sand bars 
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comprising the islands, a wedge of sandy marine mud flooring 

the sound behind the islands, and a broad expanse of peat and 

organic-rich clay along the serrated edge of the abandoned 

Saint Bernard lobe complex. 

Similarities between destructional phase units of the 

modern delta and the widespread, thin units in the lower Wil

cox indicate that they are the result of a destructional proc

ess. Fisher and McGowan (1967? po 113) described similar de

structional deposits in the Rockdale Delta System of Texaso 

Interpretation of the upper part of the lower Wilcox 

as lower deltaic plain deposits is based in part on evidence 

similar to that already presented, but with several important 

additions. 

1. Presence of destructional phase sand, lignite, 

and mudstone units. 

2. Closely associated marine and brackish water fos

sils and terrestrial snails and plant remains. 

J. Formation of distributary mouth bars. 

The net transgressive condition, which consists of a series 

of minor transgressions and regressions associated with delta 

lobe construction and abandonment, is indicated byg 

1. Appearance of destructional phase deposits at in

creasingly lower stratigraphic levels southwardo 

2. Reduction in the number» thickness, and areal ex

tent of lignites, and disappearance of semiplastic clay and 



51 

coarse sand at stratigraphically higher intervals. 

3. Increase of brackish and marine facies, glauco

nite, and marine fossils in the upper part of the section. 

4. Decrease in the erosional nature of the channel 

deposits upward in the section. 

Big Shale Transgressive Phase 

A regionally developed shale wedge overlies the lower 

Wilcox sequence. This shale unit can be correlated across 

Mississippi and Alabama, and a similar shale unit also divides 

the Wilcox in Texas (Leuth et al., 1957). The regional map 

(Fig. 26) shows that a broad Big Shale embayment corresponds 

with the Mississippi trough. The 50 foot isopach line of the 

shale indicates a more complex pattern composed of two north

ward projecting embayments, one of which extended into south

ern Catahoula and Concordia parishes. The Big Shale is a 

distinct lithic unit only as far north as township 10 North, 

but an equivalent sand unit was carried farther in order to 

provide a means of dividing the section. 

The shale wedge is commonly underlain by a sand unit 

of variable thickness, averaging 10 to 20 feeto The regional 

nature and southward thickening of the unit indicates that it 

is a transgressive, marine deposit associated with an eustatic 

rise in sea level, sharp decrease in sediment influx, or pulse 

of subsidence along the entire northern coastal plainQ In 
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both Texas and Louisiana, the Big Shale and its equivalents 

divides markedly different sedimentological regimes of the 

upper and lower Wilcox. 

Upper Deltaic Phase 

Deposits overlying the Big Shale and comprising the 

largest part of the upper Wilcox section represent the fourth 

phase of Wilcox deposition and are shown by map intervals F 

and G (Figs. 21 and 22). Concomitant with the shift in upper 

and lower isopach trends (Figs. 8 and 9), orientation of the 

elongate sand bodies shifts from north-south to northwest

southeast, indicating a change in paleoslope. The more east

erly trend of the southern part of the maps indicates that 

the LaSalle arch affected the drainage pattern. Geometry of 

the sand bodies also shows important changes. The sand units 

are thinner, averaging less than 100 feet in thickness (Fig. 

23), narrower, having a maximum width of one mile, but com

monly being 2,000 to 3,000 feet wide, and arA less numerous 

than in the lower Wilcox. Cross sections show little of the 

detailed geometry of the channels because their narrow width 

precludes penetration of a single channel unit by several con

tiguous wells, but they appear to have at least moderate sym

metry. The decreased size of the sand bodies, and the general 

paucity of even locally correlative marker beds makes tracing 

of individual channel systems difficult; those which could be 
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Figure 2.J. Cross section of several channel sand bodies 
characteristic of the upper deltaic phase. Notice the 
presence of only a single lignite bed and the narrow 
width of the individual sand units. 
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traced with some degree of certainty are shown by the dashed 

and wavy arrows in Figures 21 and 22; they are not the only 

systems within the map intervals. A distributary pattern 

seems apparent, but anastomozing patterns are also suggested. 

General lithologic characteristics of the upper del

taic phase are similar to those of the lower Wilcox, but with 

some significant exceptions. 

1. Calcareous sandstones and marlstones are common, 

especially in sections to the south. 

2. The arenaceous units consist of light gray, very 

fine, silty sandstones and coarse siltstones, with a few 

coarse sands to the north. A relative decrease in average 

grain size between upper and lower Wilcox deposits is indi

cated by both electric logs and samples. 

3. Lignite beds are uncommon and generally thin and 

poorly developed, although disseminated carbonaceous frag

ments are common in the sands and silts. 

The channel deposits were produced by vertical accre

tion, and show little indication of basal erosion (see Figo 

23). Laterally, they are replaced within a few miles by mud

stones and thin sands. Adjacent, equivalent sand units have 

a self potential profile indicating upward coarsening and 

winnowing; these are characteristic of modern distributary 

mouth bar units. Thinner sand units are discontinuous and 

variable in thickness. 
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No destructional phase units were recognized in the 

sequence; however, lignite beds are commonly discontinuous 

and are best developed to the north. Shale wedges and glau

conitic and marly beds are common to the south. 

An important change in one or more depositional pa

rameters occurs between upper and lower Wilcox deposition. 

Locally, depositional slope shifted from north-south to 

northwest-southeast. At the same time, channel size and num

ber decreased, some stream braiding occurred, carbonate depo

sition increased, peat accumulation and preservation was re

duced, and average grain size of the sediments decreased. 

These latter changes have been noted by Fisher (personal com

munication, 1967) in the Wilcox Group in Texas. 

Deposition, in Concordia and Catahoula parishes, oc

curred in a lower deltaic plain environment. The sand bodies 

are interpreted as distributary channel units because of their 

orientation perpendicular to inferred depositional strike, 

geometry, and lithologic characteristics. The sand units in

clude channel lag, point bar, levee, and crevasse splay depos

its; lateral gradation of the sands to equivalent mudstones 

indicates the formation of distributary mouth bars and thin, 

irregular delta front sheet sands. Units lateral and vertical 

to fluvial sand units include mudstones and sands containing 

calcareous foraminifers, pelecypods, and glauconite, all indi

cators of a marine-bay environment. Association of fluvial 
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and marine facies with extreme lateral variability in a 

basinward-projecting bulge of terrigenous sediments is char

acteristic of a delta system. Other features of the channels, 

particularly their accretionary nature, and bifurcating and 

anastomozing patterns are typical of distributaries. 

These characteristics further suggest deposition on a 

lower deltaic plain. Fisk (1958) points out that peat beds 

are commonly poorly developed on the lower deltaic plain and 

are better developed inland. Lignites of the upper deltaic 

phase become more numerous northward, indicating a probable 

transition to upper deltaic plain deposition. 

Further interpretation of the depositional history of 

this phase is difficult on the basis of available data. Con

struction of a detailed picture of sand body geometry would 

necessitate the use of several hundred wells because of the 

decrease in lithosome dimensions; conversely, a regional study 

is required to show the entire facies tract. Unlike the lower 

Wilcox, little significant migration of depositional environ

ments occurred, and the amount of information that can be ex

tracted from a vertical section is thus limited. 

The upper and lower Wilcox delta systems are obviously 

of different types. Although the cause of the differences 

cannot be determined with certainty on the basis of the re

sults of this study, several possibilities are indicated. 

1. A change in rate of type of sediment influx: most 
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of the upper Wilcox is less sandy, and sand does not extend 

as far Gulfward as in the lower Wilcox. Detailed petrography 

might be helpful in determining whether a source area change 

was involved. 

2. A change in climate: a dryer climate would ex

plain the decreased amounts of sand influx and lignite forma

tion, increased carbonate deposition, and decreased channel 

sizes. On the sole basis of information presented in this 

report, this hypothesis best explains the changes, but re

gional study would, again, be necessary for confirmation. 

J. A change in direction or intensity of longshore 

currents: stong longshore drift might become the - dominant 

element in shaping the delta geometry. Geometry of delta 

lobes in the upper Wilcox of Texas indicates the possibility 

of east-to-west drift {Fisher, personal communic~tion, 1967). 

4. Upper Wilcox units may be representative of ac

cumulation on a part of the deltaic plain not encountered in 

the lower Wilcox: the regional nature of the changes make 

this interpretation highly unlikely. 

Whatever the cause, the important point is that a 

change does occur, and that, though both upper and lower Wil

cox are interpreted as deltaic deposits, they are very dif

ferent types of deltas. 
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Fluvial-Transgressive Phase 

The uppermost 200 to JOO feet of the Wilcox section 

is an easily recognized depositional unit characterized in 

east-central Louisiana by a high sand percentage. Two depo

sitional facies comprise the unit, though they are not dif

ferentiated on the facies maps. 

The lithofacies map of interval H (Fig. 24) shows 

two trends of sand development, a dominant trend striking 

northwest-southeast and a secondary trend at nearly right 

angles to it. The characteristic appearance of an electric 

log through the massive sand is shown at G on Plate 1. The 

sand units merge and no clear idea of the cross sectional 

geometry could be inferred on the basis of electric log sec

tions. It is clear that large, massive sand bodies averaging 

100 to 200 feet in thickness constitute the bulk of the unit. 

Well-to-well correlations are poor to nonexistent, even over 

distances of a few thousand feet. The lithofacies map indi

cates that sand is especially concentrated in the northwest 

corner of the area. 

Laterally, the massive sand units grade into thick se

quences of interbedded argillaceous sands and sandy mudstones; 

lignite beds are not common. The sand unit is overlain by 

transgressive marine Tallahatta shales and marls. The lower 

boundary of the sand unit is sharp and is probably erosional. 

To the south, a marine shale wedge is correlative with this 
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disconformity, and the massive sand unit breaks into inter

bedded sands and mudstones. 

Two contrasting lithologies, corresponding to litho

logic units one and two, constitute the upper interval. Most 

sands are light gray, fine to coarse, moderately sorted, and 

mineralogically immature. Some calcareous cement is present. 

The sand units are interbedded with gray, semiplastic clays 

and mudstones. Overlying the gray sand facies is a unit com

posed of light green to white, very fine, silty, well sorted, 

highly glauconitic, calcareous sand and siltstone. These 

arenites are mature and are associated with calcareous, com

monly fossiliferous, clays and marlstones. 

Two facies are recognized in this phase, a lower, 

thicker fluvial facies recognized by its northwest-southeast 

sand trend, erosional base, and lithologic composition, and a 

thinner, reworked transgressive marine sand-silt-marl facies. 

Fluvial sand-clay facies: The massive and widespread 

nature of the fluvial sands indicates deposition by braided 

or strongly meandering streams. Characteristics of the 

braided stream model as described by Allen (1965) include: 

1. A sand facies elongate in the direction of flow. 

2. Relatively coarse bed load. 

J. Relatively little overbank argillaceous sediment 

preserved. 

4. Lenticular sedimentary units. 
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5. Intercalation of sedimentary units. 

Each of these characteristics is observed or inferred in the 

fluvial sand facies, but similar deposits might also be pro

duced by intersecting, broad meander belts. A study of inter

nal sedimentary structures, which was impossible with the 

available cores, would be necessary to differentiate these 

types of fluvial deposits. 

Fisk (1944), Fisk and McFarland (1955), and Frazier 

(1967) reported that before and during the post-Glacial rise 

in sea level, the Mississippi River became a braided stream 

because of the resulting change in gradient, but their exact 

meaning of braided is unclear. The juxtaposition of massive 

fluvial sands of the fluvial sand-clay phase and overlying 

beds of a major transgressional phase may indicate a similar 

relationship. A variety of changes in gradient, amount of 

arenaceous sediment influx, or other variables would result 

in rapid channel shifting or braiding. Sands of the fluvial 

sand-clay phase do extend farther Gulfward than underlying 

upper Wilcox sand units. 

Transgressive arenite-marl facies: Uppermost Wilcox 

sands are interpreted, on the basis of trend, glauconite, car

bonate, and fossil content, and stratigraphic position, to be 

a transgressive facies similar to the Holocene transgressive 

facies of the present continental shelf (Curray, 1960). Lith

ologically, this unit belongs to the transgressive Tertiary 
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sand facies described by Fisher (1964) and Wermund (1961). 

Summary..£! Wilcox Depositional History 

On the basis of the information presented in this re

port, I have divided the Wilcox Group of east-central Louisi

ana into four depositional phases composed of seven lithologic 

units and eight sedimentary facies. The Wilcox consists 

chiefly of sedimentary facies directly associated with depo

sition on a deltaic plain and delta margin. The vertical se

quence of depositional facies as interpreted in this report 

are shown in Figure 25. Lower and upper deltaic plain depos

its are differentiated on the basis of the presence or absence 

of closely associated marine units, especially destructional 

phase deposits, and distributary development. 

Three important generalizations based on the inter

preted sequence and characteristics of the depositional facies 

are made. 

1. The general pattern of deposition consists of a 

lower transgressive-regressive cycle and two subsequent smaller 

cycles (Fig. 25). 

2. Stacked, or multistory, channel deposits are char

acteristic, especially of the lower Wilcox deltaic mass. A 

sand isolith map of the lower Wilcox (Fig. 26) shows a well

developed thick sand area extending southwsrd from township 

eleven north, eight east, which is 400 feet thicker than total 
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Figure 25. Interpreted sequence of depositional environments in the 
Wilcox Group, east-central Louisiana. Cycles derived from data 
presented here agree well with cycles indicated by Tipsword based 
on foraminiferal ass.emblages from downdip sections through the 
Wilcox. 



63 

sand in associated sand-poor areas. A second thick sand area 

also exists to the west. A comparison of the lower Wilcox 

facies maps shows the recurrent appearance of two principal 

drainage patterns, indicating that the channel systems shifted 

with moderate regularity between the two sand-rich areaso A 

sand isolith map of the upper Wilcox (Fig. 27) shows similar, 

though more erratic sand development. Areas of maximum sand 

thickness show no obvious relation to isopach maps of corre

sponding intervals, indicating that differential compaction 

around the multistory sand bodies has not affected total 

thickness of the upper or lower Wilcox. 

3. An important sedimentological change occurs be

tween upper and lower Wilcox depositiono 

The area of study includes only a small part of the 

Wilcox Holly Springs deltaic mass which fills the Mississippi 

trough. Regional relationships of this area to the entire 

deltaic system are shown in Figure 28. Basinward limits of 

the upper and lower delta systems, shown by dashed and solid 

lines respectively, are only approximate and outline areas 

where massive, distributary-like sand bodies are developedo 

Comparison of second degree isopach trend interval 

residuals of the upper and lower Wilcox with the corresponding 

sand isolith maps shows little relation between areas of max

imum sand deposition and structural activity. Two positive 

features, Foules salt dome and the Sicily Island structure, 
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centered on the west side of township nine north, eight east, 

which were definitely active during Wilcox deposition exert 

no obvious influence on channel location. It appears that 

deposition smothered the effects of local structural activity. 



OCCURRENCE OF PETROLEUM 

Oil is produced from the Wilcox Group in a number of 

fields in east-central Louisiana and west-central Mississippi. 

The area of study is situated on the northern edge of the pro

ducing trend, and includes 22 fields. Petroleum accumulation 

in this area is limited to the uppermost Wilcox units and to 

sand facies of the upper part of the transgressive deltaic 

phase (Shreveport Geologic Society, 1961). With the exception 

of six small fields which tap pools in interval D and H sand 

units, the Wilcox in the study area produces from three sands 

located immediately below the Big Shale in lower deltaic plain 

deposits of map interval E. 

The Wilcox Group of east-central Louisiana is a shal

low producing trend, and is densely drilled. With the excep

tion of exploration on prominent structures, however, conven

tional geologic techniques have proven to be poor prospecting 

tools. In recent years, many petroleum geologists have noted 

the close relationship of the massive distributary channel 

sand units with production, and attempts have been made to 

trace individual sand units by well-to-well correlation of 

electric logs (Craft, 1966). This technique is limited to 

areas of dense well control. Facies maps produced by the 

method employed in this study delineate the major channel sys

tems using data from comparatively few wells, and with further 
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refinement in the selection of map intervals, would provide 

an effective exploration tool. 

Interpretations advanced in this report also point out 

the important effects of depositional environment in localiz

ing petroleum in both a regional and local scale. Upper Wil

cox production lies in fluvio-deltaic deposits closely associ

ated both laterally and vertically with transgressive marine 

units; the major producing interval consists of transgressive 

and fluvial sands immediately below the Tallahatta Formation. 

Petroleum accumulation in the lower Wilcox is limited to the 

lower deltaic plain deposits of the transgressive deltaic 

phase which contain correlative, thin sand, shale, and lignite 

beds suggestive of local marine invasions, or destructional 

phases. Detailed study of the lower Wilcox producing sands in 

the area of study further demonstrates their close areal and 

stratigraphic proximity to two particular destructional phase 

units. The best oil pools occur in the tops of channel sand 

units capped by such destructional phase deposits. The valid

ity of this relationship should be further tested to the south 

where several thin destructional units interfinger with the 

deltaic deposits. A s~ilar association has been found in the 

Wilcox deltaic deposits of the Rockdale system (Fisher and 

McGowan, 1967). 



COMPARISON WITH MODERN DELTAIC MODELS 

Four major recent delta systems have been described 

in sufficient detail to provide three dimensional models for 

comparison with ancient deltaic deposits. These are the Mis

sissippi, Rhone, Orinoco, and Niger delta systems. In addi

tion, several smaller deltas have been described in varying 

degrees of detail. The Niger and Orinoco are both limited 

laterally by high grounds and are prograding into the Atlantic 

Ocean, which results in considerable marine modification by 

open ocean tides and swell. Both exhibit massive delta front 

sheet sands and little shifting of lobes (Allen, 1965; Van 

Andel and Postma, 1954). The Rhone delta, though prograding 

into the enclosed Mediterranean Sea and consisting of three 

major lobes, also exhibits considerable marine reworking and 

is characterized by longitudinal bars and beach ridges (Kruitt, 

1955). The best studied Recent delta is that of the Missis

sippi, and it is similar in many respects to the Holly Springs 

Delta System. No good model for the upper Wilcox deltaic sys

tem has been described in detail. 

A comparison of size and geometry of the components 

of the Mississippi Delta System with corresponding features 

of the lower Wilcox deltaic system is shown graphically in Fig

ure 29. The lower progradational phase is characterized by a 

delta plain geometry resembling the modern bird-foot. Later 
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1 2 3 

G v If Of 

Figure 29. Diagrammatic representation of the development of the lower 
Wilcox delta system. {l) Narrow finger-like projection of the lower
most progradational phase delta. (2) Anastomozing distributary 
configuration, early transgressive deltaic phase. (3) Broad deltaic 
plain of the upper part of the transgressive phase showing contemp
oraneous marine destruction. The lower figure depicts the relation
ships of the Holly Springs deltaic deposits, as delineated in four 
map intervals (A,B,D, and E), to selected parts of the Mississippi 
Delta System. (Map from Kolb and Van Lopik, 1966) 
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shoal water deltas of the transgressive phase exhibit the 

anastomozing distributary patterns characteristic of channel 

deposits of abandoned delta lobes lying to the west and east 

of the active delta. Absence of meanders, accretionary nature 

of channel development, and the sand body dimensions are all 

comparable features ~f both systems. 

Some of the internal features of the lower Wilcox and 

modern Mississippi River delta systems are compared in Table 3 

below: 

Table 3. Comparison of the Mississippi and 
Holly Springs delta systems. 

Holly Springs Delta System Mississippi Delta System 

Channel 1.!1.1 Units 

Massive sands and silts, com- Sand and silt dominant, gener

manly 100 feet or more thick, ally becoming finer and lami

and laminated at the top; nated at the top. Some aban

local, thick clays rarely oc- doned channels filled with 

cur. several feet of clay and mud. 

Channel Flank Units 

Channel units commonly grade Distributary channel flank 

laterally into alternating mud- deposits consist of a variety 

stones, sands, and lignites. of lithologic assemblages in-

Narrow, thick belts of lami- eluding natural levee lami

nated muddy sands and silts nated muds, silts, and sands, 
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are penetrated adjacent to 

channel deposits and possibly 

are naturai levee deposits. 

Channel flank units also in

clude fossiliferous shales 

and mudstones in the lower 

deltaic plain (Fig. 30). 

backswamp muds, clays, and 

peats, crevasse splay sand 

and silt fans, interdistrib

utary bay muds, silts, and 

sands commonly containing 

oysters and other brackish 

water fauna, and lake sedi

ments. 

Distributary Mouth 1!.eJ: Units 

Delta front sheet sands are 

not well developed. Distrib

utaries laterally associated 

with marine or interdistribu

tary deposits are flanked by 

a lensatic sand unit, rarely 

more than a few miles wide, 

which is better winnowed at 

the top (Figs. 20 and 30). 

Arenaceous sediments, mostly 

fine sand, are deposited as a 

submerged fan-shaped bar at 

the point where a distributary 

discharges into marine waters. 

Reworking spreads the bar 

sands laterally and may pro

duce a sand sheet along the 

delta front, or a series of 

triangular or diamond-shaped 

sand wedges which are then 

overridden or cut through by 

the distributary. The bar 

sands coarsen and are better 

winnowed upward, and grade lat

erally into interdistributary 
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and delta slope sediments. 

Distributary Geometry 

Distributary facies of the 

progradational phase are broad 

and thick. Later distributary 

systems produced more numerous 

anastomozing distributaries 

similar to those of the St. 

Bernard lobe, indicating a 

change from relatively deep 

to shallow shelf deposition 

(see Fig. 29). 

Variable depending on the 

depth of water into which the 

delta is building. The bird

foot, which is prograding into 

deep water, has few distribu

taries and deposits thick bar

finger sands separated by 

wedges of clay. The La Four

che lobe, built onto an ex

tremely shallow shelf, con

tains myriad distributaries 

and forms a sand sheet. In

termediate lobes, such as the 

St. Bernard, produced elongate 

sand wedges (Kolb and Van 

Lopik, 1966). 

Destructional Phase Deposits 

Thin, widespread, glauconitic, 

calcareous, or fossiliferous 

sands, marine shales, and lig

nites comprise the marine de

structional units. 

Abandoned lobes of the modern 

delta are partially submerged 

by compaction and subsidence 

and are covered by reworked 

sand, mudstone, and coquina. 

Extensive marsh deposits 
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develop on the emergent rem

nants of the lobe (Coleman 

and Gagliano, 1964). 

Lithologic Composition 

Fine sand, silt, and clay are 

dominant, but medium and 

coarse sand is present. The 

ratio of sand-silt to shale 

and mudstone is approximately 

1:1, but considerable compac

tion of the argillaceous sedi

ments subsequent to burial is 

indicated by differential com

paction features. Lithologi

cally, the sand is immature, 

consisting of sublitharenite 

or impure arkose. 

River sediments consist of 

fine sand, silt, and clay. 

The present load of the Mis

sissippi River is composed of 

50 percent clay, 48 percent 

silt, and 2 percent sand 

(Scruton, 1960). Sands from 

various modern delta facies 

are sublitharenites and sub

arkoses. 

Minor Lithologic Components 

Glauconite occurs in most of 

the lower Wilcox sands, but 

much appears to have been re

worked; it is especially abun

dant in transgressive depos

its. Lignites are abundant, 

and most of the sands and 

Glauconite occurs in destruc 

tional sands and is character

istic of transgressive and 

early regressive Tertiary de 

posits (Wermund, 1961; Coleman 

and Gagliano, 1964)G Peat and 

peaty clays are well developed 
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shales contain disseminated 

debris and carbonaceous 

laminae. Mica, limonite, 

siderite, and jarosite are 

all common in the deltaic 

plain units. 

and widespread, particularly 

on the upper deltaic plain. 

Fine carbonaceous debris is 

a common constituent of del

taic deposits, as are mica, 

and ferruginous aggregates. 

Interpretation' of specific depositional environments 

in the Wilcox Group is based to a large degree on electric log 

characteristics and geometry of sand units, supplemented by 

available lithologic and paleontologic data. Four environ

mentally defined sand units, including bar-finger and associ

ated delta plain distributary channel sands and shoal water 

distributary mouth bar and related delta plain distributary 

channel units, were differentiated on the basis of areal and 

cross-sectional geometry, size, and log characteristics of the 

laterally equivalent units and vertical succession of facies. 

Typical features of the sand bodies and associated litho

genetic units are illustrated in the somewhat idealized sec

tions of Figure JO. Recognition of such environmentally de

fined lithologic units on the basis of geometry and electric 

log characteristics should provide a useful tool for recon

struction of depositional history of and petroleum exploration 

in deltaic units of the Gulf Coast Tertiary section. 
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CONCLUSIONS 

Thi s report has indicated the feasibility of detailed 

interpretations of complex lithologic units of the G~lf Coast 

Tertiary sequence and indicates some techniques applicable to 

such studies. Further, it points out the need for research 

and synthesis of stratigraphic information on a regional 

scale. At the same time, this study has demonstrated the 

agreement which exists between ancient and modern depositional 

systems, an indication of the potential value of three

dimensional· studies of modern sedimentary systems. Interpre

tation of ancient sedimentary environments can be only as 

good as our understanding of modern sedimentary processesc 
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APPENDIX 

List of Wells used in the Report 

Parish Code Numbers: 

Caldwell 021 
Concordia 025 
Catahoula 029 
Tensas 041 
Franklin 107 

Lith
Well ology 
Number Name Location Coded? 

021-1 
025-1 
025-2 
025-3 
025-4 
025-5 
025-6 
025-7 
025-8 
025-9 
025-10 
025-11 
025-12 
025-13 
025-14 
025-15 
025-17 
025-18 
025-20 
025=21 
025-22 
025-24 
025-25 
025-26 
025-27 
025-28 
025-30 
025-32 
025-34 
025-35 
025-36 

Nebo Fee #56 
Sohio LaSalle #1 
Spears Blythe #1 
Bryant International #B-1 
Broadhead and Stack Tensas Delta #1 
Columbia Carbon Crawford #1 
Crow La. Central #1 
Superior Haygood #1 
Simon Knotts #1 
Bell Peck #1 
Shell Lao Central #A-1 
Hunt Goodpine #F-21 
Hodges La. Central #D-1 
Amarada La. Central #1 
Hodges La. Ce n tral #C = l 
Serio La. Central #1 
Hunt Nebo #139 
Hodges La. Central #A-2 
Hunt La. Central #1 
Hodges Lae Central #M-1 
L. and N. La. Central #1 
Hodges La. Central #B-2 
Hodges La. Central #B-1 
Hodges et alo International #1 
Hunt Kraft #1 
Justiss-Mears International #G- 1 
Kin Ark et al. La. Central #1 
Hodges et alo International #3 
Hunt International #1 
Calta and Gulmon Phillips #1 
Hunt Anderson #1 

33-12N-5E Y 
19-11N-5E N 
22-11N-5E Y 
36-11N-5E Y 
8-11N-6E Y 
29-11N-6E Y 
32-11N-6E Y 
36-11N-6E N 
29-11N-8E Y 
33-11N-8E N 
2-10N-5E Y 
9-10N-5E Y 
ll-10N-5E Y 
ll-10N-5E Y 
13- 10N= 5E Y 
13- 10N=5E Y 
19~10N-5E Y 
24=10N-5E Y 
3=10N-6E N 
5=10N - 6E Y 
6=10N-6E N 
9-10N= 6E Y 
10=10N-6E Y 
17=10N-6E Y 
19=10N-6E Y 
21- 10N-6E N 
25 - 10N-6E N 
26=10N-6E N 
27=10N-6E Y 
29=10N-6E N 
29-10N- 6E N 
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025-3? 
025-38 
025-39 
025-40 
025-41 
025-42 
025-44 
025-46 
025-48 
025-57 
025-58 
025-59 
025-61 
025-62 
025-63 
025-64 
025-66 
025-6? 
025-68 
025-69 
025-70 
025-71 
025-?2 
025-?3 
025-74 
025-75 
025-76 
025-78 
025-80 
025-82 
025-86 
025-87 
025-90 
025-92 
025-99 
025-101 
025-102 
025-104 
025-105 
025 - 107 
025-110 
025-114 
025-117 
025-119 
025-125 
025-128 
025-130 
025-132 
025-135 

Campbell International #1 
Germany and Gulmon Prichard #A-1 
Jett La. Central #1 
Ramrod La. Central #1 
Midroc La. Central #1 
Durbin Bond La. Central #1 
Lamar Hunt La. Central #2 
Crow-Greyhound Alexander #1 
Jett Ogden #1 
Algood et al. La. Delta #1 
Campbell Tensas Delta #1 
Gay Vaught #1 
Sinclair Prairie Peck #1 
Gibb and Hawkins et al. Peck #1 
Strief et al. Peck #1 
Justiss-Mears McGraw #1 
Stanolind et al. Jones #1 
Ramrod Peck #1 
Continental Jones #1 
Breuer and Corran Hagedorn #1 
Pure Nebo #1 
Justiss-Mears La. Central #B-1 
Naylor-Hayes Alpin #1 
Justiss-Mears Carothers-Mays #1 
Natural Gas and Oil et al. Urania #1 
Shortridge et al. La. Central #1 
Byers Womak #1 
Placid La. Central #B-1 
Mobley and Stephens La. Central #C - 1 
Carter La. Central #B-1 
Hodges et al. La. Central #3 
Mobley and McCain La. Central #G-2 
Hunt La. Central #A-2 
Wh i taker Poole #1 
Skelley Stutson #1 
Whitaker Poole-Pittman #1 
Wentworth La. Central #1 
Hunt Laa Central #1 
Mobley and McCain La. Central #F- 1 
Mobley and Stephens Crawford #1 
Campbell Ford #1 
Harper Taliaferro #1 
Sinclai r Prairie Fisher #1 
Harper Chapman #1 
Campbell Li nk-Cassell #1 
Crow Edenborn #1 
Whitaker Fairbands #1 
Nesbitt Wright #1 
Morrow Dosher-Wright #1 

35-10N- 6E 
36-10N-6E 
10-10N-7E 
15-10N-7E 
1?-10N- 7E 
27-lON-?E 
28=10N-7E 
30=10N-7E 
31~ 10N-7E 

33=10N-7E 
36-lON- 7E 
6-10N-8E 
39-10N-8E 
41-10N-8E 
41-10N-8E 
24- 10N-8E 
25- 10N-8E 
29~ 10N-8E 

35-10N-8E 
18-10N- 9E 
2-9N-5E 
38-9N-5E 
37-9N-5E 
45 - 9N-5E 
43= 9N-5E 
42-9N~ 5E 

54-9N-5E 
l-9N-6E 
3-9N- 6E 
4- 9N-6E 
5-9N-6E 
6-9N-6E 
9- 9N- 6E 
Ll~ 9N- 6E 

42 - 9N-6E 
41- 9N-6E 
17- 9N- 6E 
19=9N-6E 
21=9N - 6E 
22= 9N~6E 
23=9N-6E 
25= 9N-6E 
26=9N-6E 
26-9N-6E 
28-9N - 6E 
40-9N-6E 
31-9N-6E 
32- 9N-6E 
34- 9N-6E 

N 
N 
y 
N 
N 
N 
y 

N 
y 
N 
y 

N 
y 
y 
y 
y 
y 
N 
y 
N 
N 
N 
N 
N 
y 
y 
y 
y 
y 
y 
y 
N 
y 
N 
N 
N 
N 
y 
N 
N 
N 
N 
y 
N 
N 
N 
N 
N 
N 
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025-143 
025-148 
025-15.3 
025-15.5 
02 5-166 
025-170 
025~180 

025~181 

025-183 
025-184 
025-186 
025-188 
025-189 
025-190 
025-191 
025-192 
025-194 
025-196 
025-197 
025-198 
025-203 
025-210 
025-216 
025-218 
025-220 
025-223 
025-225 
025-226 
025-227 
025-231 
025-232 
025-237 
02 5-243 
025-248 
025-251 
025~253 
025~254 

025-256 
025-257 
025-258 
025-259 
025~260 
025-261 
025-262 
025-263 
025-264 
025-265 
025-266 
025-267 

Campbell Purv is #1 
Serio Winstead #1 
Crescent Twin City Gravel #1 
LaGrange et al. Murphy-Cooper #1 
Skelley Sargent #2 
Trans- Tex Stutson #1 
Germany and Gulmon Chisum #1 
Brown et al~ Saltzman et al. #1 
Crow et al. Saltzman et al. #1 
Crescent Twin City Gravel #2 
Crescent Tensas Delta #3 
Interstate Tensas Delta #1 
Crescent Tensas Delta #1 
California Tensas Delta #1 
California Eckhardt #1 
Jett Tensas Delta #1· 
Pan American Bayou #1 
Pan American Bullis #2 
Weiner et ale Wilson #1 
Pure Tensas #1 
Germany and Gulmon Prichard #1 
Piggott Buswell #1 
Skelley Myers #1 
Nolan McGee #1 
Humble Humble et alo #1 
Tensas Delta Tensas Delta e~ ale 
Tensas Delta Tensas Delta et al. 
Midroc Cruse #1 
McGoldrick et al~ Crase #1 
Justiss Mears Tensas Delta et ale 
Obrien Tensas Delta et al. #l 
Sinclair Prairie Stave #1 
Olin Tensas De: t a et al. # ~ 
Whitaker Tensas Delta et a l ~ #1 
Nolan Harmon #1 
McGoldrick and Watson Newell #2 
Merriman Tensas Delta #1 
Southwest Keenan #1 
Campbell et ala Vertal #1 
Union Radford #1 
Wentworth et al e Hayes #1 
Bigland et al. Hayes #1 
Marine McGraw #1 
Franks Tensas Delta #1 
Justiss Mears and Campbell Womak 
Serio Taylor #1 
Sincla~r Prairie Webb #1 
Sinclair Prairie Tensas Delta #1 
Magnolia Tensas Delta #1 

#A-1 
#B- l 

#1-C 

#1 

36 = '1N=6E N 
3- '7N='7E N 

y5-9N-7E 
5-9N - 7E N 

y7-9N -- 7E 
y7- 9N =?E 

8 = 9N=7E N 
9- 9N-?E N 

y9-9N-7E 
y9-9N-7E 
yll-9N=7E 
y 
y 

ll-9N~7E 

12-9N-7E 
12-9N-7E N 

y12-9N=7E 
y13-9N=7E 
y13-9N-7E 
y14-9N-7E 
y14-9N-7E 
y15-9N-?E 

17~ 9N-7E N 
18~ 9N=7E N 

y19- 9N=7E 
20-9N-7E N 
20- 9N-7E N 
21-9N-?E N 
22 - 9N-7E N 
2.3 ~ 9N=7E N 
26-9N=?E N 
28-CfN=?E N 
2. 9- 9N~ 7E N 

y30-9N~7E 
31~ 9N= 7E N 
33=9N=?E N 
34~ 9N ~ ?E N 
35 -~ 9N=7E N 
4- ·~m ~ 8E N 

y13 - 9N =8E 
15=9N =8E N 

v18=9 N=BE .i.. 

y 
1?=9N=9E y 
8 ~9 N -9E 

y21~ 9N-9E 
1 ~ 8N = 5E N 
3?~ 8N =5 E y 
L3~ 8N~ _5 E N 

yl:J- 8N =5E 
10 =8N - 5E y 
13=8N- 5E y 
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025-268 
02.5-269 
025-270 
025-271 
025-272 
025-273 
025-274 
025-275 
025-276 
025-277 
025-278 
025-279 
025-280 
025-281 
025-282 
025-283 
025-284 
025-285 
025-286 
025-287 
025-288 
025-289 
025-290 
025-291 
025-292 
025-293 
025-294 
025-295 
025-296 
025-297 
025-298 
025-299 
025-300 
025-301 
025-302 
025-303 
025-304 
025-305 
025-306 
025-307 
025-308 
025-309 
025-310 
025-311 
025-312 
025-313 
029-1 
029-2 
029-3 

Kinsey et al. Tensas Delta #16-1 
Kinsey Tensas Delta Delta #23-1 
Carter Tensas Delta #1-A 
Walker Tensas Delta #2 
Placid Tensas Delta #2 
Placid Urania #F-1 
Texas Crude Taliaferro #1 
Algood et alo Squyres #1 
Harper et al. Tantom #1 
McGcldrick and Watson McMillin #1 
Gauthier and Heard Cox #1 
Edman et al. Renfrow #1 
Fisher Zenoria #1 
Harper Ford #1 
Kinsey Harrell #1 
Sklar Catahoula #1 
Harper Stave #1 
Jett and Dean Graham #1 
Pan American Harmon #1 
Pan Am Southern et al. Gillis #3 
Pan Am Southern et al. Gillis #1 
Glasscock and Baker Gillis #1 
Pan Am Southern Learned #1 
Jett Mitchell #1 
Penrod Mitchell #2 
Smith et alo Brewton #2 
Ballew et al. Brown #1 
Jackson et al. Trunzler #1 
Lyons Hargiss #1 
McGoldrick Hargiss #2 
Placid Grant #1 
Woodward et al. Fairbands #1 
Loomis Davis #1 
Placid Burroughs #1 
General American Calvert et alo #1 
Durbin Bond Calvert Cotton #1 
Sinclair Prairie Tensas Delta #1 
Justiss Mears Tensas Delta #A-1 
Kinsey #1 Wiley 
La. Mississippi Oil Holley #1 
Woolf and Magee Callicott-Barton #1 
Justiss Mears Thompson #1 
Fisher Bradford #1 
Wheless et al. La. Delta #C-1 
Peterson et al. Womak-Cotton #1 
Crescent Tensas Delta #2 
Algood Ouachita Coca Cola #1 
Exchange Crothers-Nichols #1 
McDaniel Crothers #1 

16-8N-5E 
23-8N-5E 
2?-8N-5E 
28-8N-5E 
32-8N-5E 
35-8N-5E 
2-8N-6E 
8-8N-6E 
10-8N-6E 
18-8N-6E 
20-8N-6E 
24-8N-6E 
27-8N-6E 
30-8N-6E 
36-8N-6E 
7-8N-?E 
8-8N-7E 
9-8N-7E 
11-SN-?E 
15-8N-7E 
14-8N-7E 
17-8N-7E 
22-8N-7E 
26-8N-7E 
34-8N-?E 
5-?N-6E 
9-?N-6E 
9=7N-6E 
18-7N-6E 
19-7N-6E 
21-?N-6E 
23-?N-6E 
33- 7N - 6E 
34-7N-6E 
35 - 7N=6E 
36- 7N = 6E 
6-?N-5E 
6-7N =5E 
12-?N-5E 
41- 7N-5E 
25-7N-5E 
28 - 7N =5E 
29-?N - 5E 
l-6N~5E 
l-6N-6E 
14-9N-7E 
25-9N-8E 
27=9N-8E 
27-9N- BE 

N 
N 
y 
y 
y 
y 
y 
N 
y 
N 
y 
N 
y 

N 
N 
N 
y 
y 
N 
y 
y 
y 
y 
y 
y 
N 
N 
y 
y 
N 
y 
y 
N 
N 
y 
N 
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y 
N 
N 
N 
N 
y 
y 
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y 
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029-4 
029-5 
029-6 
029-8 
029-9 
029-10 
029-11 
029-12 
029-13 
029-14 
029-16 
029-17 
029-19 
029-21 
029-22 
029-23 
029-24 
029-25 
029-26 
029-27 
029-28 
029-30 
029-31 
029-32 
029-33 
029-34 
029-35 
029-36 
029-37 
029-38 
029-39 
029-40 
029-41 
029-42 
029-43 
029-44 
029-45 
029-46 
029-47 
029-48 
029-49 
029-50 
029-51 
029-52 
029-53 
029-54 
029-55 
041-1 
041-2 

Kemp Faribanks #1 
McGoldrick and Watson Faribanks #1 
La Grange Ouachita Coca Cola #1 
Roberson McGraw #1 
Kemp Engle-Laub #1 
Midroc and Glennon Applegate #1 
Texas Walker #1 
Arnold et al. Glanton #1 
Caruthers and Saye Panola #B-1 
Elliott et al. Brown #1 
Campbell Clayton-Loomis #1 
Calto Eola #1 
Campbell Campbell Harris #B-1 
Scurlock et al. Panola #1 
Fortenberry and Gay Crothers #1 
Campbell et al. Calvert-Fisher #1 
Kelly et al. Calvert #1 
Sun La Croix #1 
Midroc Sanson #1 
Woodward Wilds #1 
McGoldrick and Watson Davis #1 
Wentworth et al. Wilds-Thomas #A-1 
Stacy and Crow Fisher #1 
Kemp Thomas #1 
Campbell Dale #1 
Justiss-Mears Magoun #1 
Placid Fisher #1 
Billups et al. Krauss #1 
Ramrod Godbold #1 
Carlee Rogers et al. #1 
Hunt Fisher #E-2 
Justiss-Mears Clagett #1 
Jett Fisher #1 
Hunt Fisher #1 
Jett Fisher #2 
Campbell Levee Board #1 
Hunt Dale #1 
Richardson and Bass Madison #E-1 
Placid Madison #A-1 
Hughes and New Crothers-James #1 
Justiss-Mears Fisher #C-1 
Placid Fisher #B-1 
Hunt Fisher #2 
Campbell Merrill #2 
Wentworth et al. Rogers #1 
Campbell Winston #A-1 
Richardson Madison #A-1 
Duerr Kimble #1 
Fisher Tensas Delta #1-A 

32-9N-8E 
32-9N-8E 
30-9N-9E 
32-9N-9E 
3-8N-8E 
7-8N-8E 
20-8N-8E 
24-8N-8E 
26-8N-8E 
33-BN-BE 
3-8N-9E 
6-8N-9E 
46-8N-9E 
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041-3 
041-4 
041-5 
041-6 
041-7 
041-8 
041-9 
041-10 
041-11 
041-12 
041-13 
041-14 
041-15 
107-2 
107-5 
107-6 
107-8 
107-9 

Shell Shell-Sun State Lse. 2,878 #1 
Shell Anderson #1 
Grubb and Hawdins Campbell #1 
Shell Moore et al. #1 
Jett Peck #1 
Southwest Johnson #1 
Smith et al. Mitchell #1 
Kemp Chicago #4-8 
Placid Bixler #1 
Union Scott #1 
Smith et al. McGehee #1 
Sunnyland Jones #1 
Tensas Delta Woodlawn #1 
Fisher et al. Holloway #1 
Fisher et al. Wright #1 
Greyhound et al. Dale #1 
Roberts et al. Lancaster #1 
Placid Haynes #1 

4-llN - ?E y 

3-11N-7E y 
1-llN-?E N 
12-11N-6E y 

13-11N-6E y 
23-llN-?E y 

28 - llN - ?E y 
4-11N - 9E N 
8- 11N-9E y 

15-11N- 9E N 
16- 11N=9E N 
28-11N-9E N 
22-11N - 9E N 
10-10N-9E N 
22~10N - 9E N 
26 - lON~ 9E y 

3-9N- 9E N 
10-9N- 9E y 

The following wells were used only in the preparation 

of figures and were not assigned a well code number. They are 

indicated by letters on the index map (Fig. 1). 

A. Serio Young #1 45-7N-6E 
B. Lotes Payton #1 45 =7N-6E 
C. Jackson McClure #1 9=?N-6E 
D. Caruthers and Saye Brown #1 9-7N-6E 
E. Paragon Brown #1 9-7N-6E 
F. Carlee Davis #1 15-7N-6E 
G. Woodward Tarver # 1 40 - 7N - 6E 
H. Peterson Brown #1 14- ?N-6E 
I. Nolan Keenan #1 23 - 7N - 6E 
J. Hunt Brown #1 2L=7N=6E 
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