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CONVERSION FACTORS

For those readers interested in metric (International System)
units, the factors for converting inch-pound units to metric units are
given below:

Multiply Inch-pound units by To obtain metric units
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
square mile 2.590 square kilometer

National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a
geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada, formerly called "Mean
Sea level of 1929.”

s



GEOPHYSICAL WELL-LOG DATABASE FOR
THE GULF COAST AQUIFER SYSTEMS,

SOUTH-CENTRAL UNITED STATES

By Terry A. Wilson and R.L. Hosman

ABSTRACT

As part of the U.S. Geological Survey’s Regional Aquifer-System
Analysis (RASA) program, the Gulf Coast RASA was begun to
investigate ground-water flow systems in the Coastal Plain of the
south-central United States. Three regional aquifer systems are
identified in the area. The Mississippi embayment aquifer system
and the Texas coastal uplands aquifer system are composed
predominantly of Eocene sediments; the coastal lowlands aquifer
system is composed predominantly of Oligocene and younger sediments.
Automated data-processing techniques were chosen to facilitate a
study of this magnitude. A computer database of information derived
from almost 1,000 geophysical well logs was constructed to support
the delineation of the geohydrologic framework of the study area and
the simulation of ground-water flow. The database contains entries
pertaining primarily to physical characteristics of the hydrologic
units.

INTRODUCTION

Background

The U.S. Geological Survey began a program in 1978 to investigate
regional ground-water systems throughout the Nation. A major
objective of the Regional Aquifer-System Analysis (RASA) program is to
provide an understanding of ground-water flow systems on a regional
scale (Bennett, 1979). Natural hydrologic boundaries, rather than
political boundaries, have been used to determine areas to be studied.
The Gulf Coast RASA study area consists of about 230,000 square miles
onshore in Louisiana and parts of Alabama, Arkansas, Florida,
Illinois, Kentucky, Mississippi, Missouri, Tennessee, and Texas. The
study area contains an additional 60,000 square miles offshore on the
Continental Shelf, as the aquifers extend beyond the coastline beneath
the Gulf of Mexico. The extent of the Gulf Coast RASA study area is
shown on plate 1.



Three regional aquifer systems are delineated in the Gulf Coast
RASA study area (Grubb, 1984). The Mississippi embayment aquifer
system and the Texas coastal uplands aquifer system are composed
predominantly of Eocene sediments; the coastal lowlands aquifer system
is composed predominantly of Oligocene and younger sediments. Each of
these systems consists of thousands of feet of sediments, which
contain numerous aquifers and confining units. Some of these geohydro-
logic units are regionally extensive, whereas others are of local
importance. In order to quantitatively describe the groundwater
hydrology, each of these systems was subdivided into discrete geo-
hydrologic units. It became obvious early in this study that timely
and accurate completion of work of this magnitude would require the
techniques of automated data processing. Therefore, a computer data-
base of information derived from geophysical well logs was constructed
to support the delineation of the geohydrologic framework of the study
area and the simulation of ground-water flow.

Purpose and Scope

The purpose of this report is to describe the contents of a
database containing machine-readable information derived from geo-
physical well logs, present a summary of the data, and provide
computer-generated tables of the data used for constructing maps of
the geohydrologic units in the study area. These data also are being
used in conjunction with computer-based interpolation techniques to
construct data arrays for ground-water flow models.

Most of the data regarding physical characteristics of geologic
and geohydrologic units studied in the Gulf Coast RASA were derived
from geophysical well logs. Some of the data were also used in making
water-quality calulations. The logs were almost entirely electrical
or induction-electrical surveys of wells drilled by the petroleum
industry. A few gamma ray and single-point electrical logs of water
wells and nonpetroleum test wells were used where other data were not
available. Oil-test logs generally were obtained from commercial
sources, and logs of water wells and nonpetroleum tests were available
from U.S. Geological Survey files.

CREATION OF GEOPHYSICAL WELL-LOG DATABASE

The logs used in the study were selected on the basis of two
criteria: spatial distribution and interval logged. Because of the
size of the study area, approximately 290,000 square miles, a density
of one log per 400 square miles (20-mile spacing) was chosen as one
that would produce representative regional data and still keep the
data base at a manageable size. It was possible to maintain this
distribution in nearly the entire area, owing to the fact that
petroleum exploration is widespread throughout the Coastal Plain.



Where possible, the interval logged also was given consideration if
more than one 1log was available for a given site. The top of the
logged interval may be tens, hundreds, or even thousands of feet below
land surface, and the bottom of the log varies with the depth of the
hole. Log selection was determined by best overall coverage.

Data obtained from the geophysical logs to create the database
included depths to the top and the thickness of geologic and hydro-
logic units. Other geohydrologic unit data include: (1) Thickness and
depth of sands more than 20 ft thick in aquifer units and thickness
and depth of major clays in confining units; (2) spontaneous-potential
and formation-resistivity values for sands greater than 20 ft thick in
the aquifers, and average resisitivity values for sands greater than
20 ft thick interbedded in the confining layers; and (3) cumulative
thickness of all sands thicker than 20 ft in aquifer units and of all
interbedded sands in confining units. Estimates of dissolved-solids
concentrations in water were derived from calculations involving
density, resistivity, and temperature of the drilling mud; resistivity
and temperature of the mud filtrate; and bottom hole temperature in a
procedure described by Weiss (1987).

The data were obtained directly from almost 1,000 geophysical
logs, coded, and entered into a computer file designed to facilitate
retrieval for listings or processing for interpretations and calcula-
tions. Machine-generated data lists, maps and graphs based on these
files were used to construct the geohydrologic framework.

GEOHYDROLOGIC UNITS

Prior to this study, regional aquifers had been recognized inso-
far as the geologic units comprising them were recognized. However,
geologic nomenclature is not uniform throughout the study area, and
local names do not lend themselves to a regional perspective. The
following designations were chosen to identify major geohydrologic
units of regional extent (R.L. Hosman and J.S. Weiss, U.S. Geological
Survey, written commun., 1986). The units are listed in sequence by
associated model layer numbers that are used in multilayer simulation
of ground-water flow in the aquifer systems and are not in descending
order of units, the normal U.S. Geological Survey standard for
geohydrologic units:



Regional model

layer number Hydrologic unit

1 McNairy-Nacatoch aquifer

2 Lower Wilcox aquifer

3 Middle Wilcox aquifer

4 Lower Claiborne-upper Wilcox aquifer

5 Middle Claiborne aquifer

6 Upper Claiborne aquifer

7 Zone E (lower Miocene-upper Oligocene
deposits)

8 Zone D (middle Miocene deposits)

9 Zone C (lower Pliocene-upper Miocene
deposits)

10 Zone B (lower Pleistocene-upper Pliocene
deposits)

11 Mississippi River Valley alluvial aquifer
and Zone A (Holocene-upper Pleistocene
deposits)

12 Midway confining unit

13 Lower Claiborne confining unit

14 Middle Claiborne confining unit

15 Vicksburg-Jackson confining unit

16 Zone E confining unit

17 Zone D confining unit

The relation of these hydrologic units to aquifer systems in the study
area is shown in table 1 in descending order.



Table 1.--Relation among aquifer systems, regional model layers, and

aquifers, permeable zones, and confining units
Aquifer Regional Geohydrologic units
system model
layer
number
Coastal 11 Zone A (Holocene-upper Pleistocene deposits)
lowlands 10 Zone B (lower Pleistocene-upper Pliocene
deposits)
9 Zone C (lower Pliocene-upper Miocene
deposits)
17 Zone D confining unit
8 Zone D (middle Miocene deposits)
16 Zone E confining unit
7 Zone E (lower Miocene-upper Oligocene
deposits)
15 Vicksburg-Jackson confining unit
11 =* Mississippi River Valley alluvial aquifer
Texas 6 Upper Claiborne aquifer
coastal 14 Middle Claiborne confining unit
uplands 5 Middle Claiborne aquifer
and 13 Lower Claiborne confining unit
Missis- 4 Lower Claiborne-upper Wilcox aquifer
sippi 3 Middle Wilcox aquifer
embayment 2 * Lower Wilcox aquifer
12 Midway confining unit
1 * McNairy-Nacatoch aquifer

* Not in Texas coastal uplands aquifer system

table 5.

The data in each of the log files are listed in tables 2, 3,
A statistical summary of the data contained in table 4 is presented in
Preceding each
data presented in that table.

and 4.

table is a glossary-type explanation of the



Explanation of data in table 2:
State--State in which the logged well was drilled.

County--County or parish in which the logged well was drilled. Off-
shore logs are listed following county (parish) lists.

Log number--An alphanumeric system that uses the two-letter State
abbreviation followed by a two-letter county (parish) abbrevi-
ation followed by a two-digit sequential number. For example,
the second well numbered in Baldwin County, Alabama, would be
ALBLO2. Offshore numbers are composed of the single letter
initial of the State and a three-digit API (American Petroleum
Institute) number followed by a two-digit sequential number.

Log sequence number--Wells for which logs were used in this study
were numbered sequentially for convenience in this report. The
numbers begin at the northernmost well in the project area and
end at the southernmost.

Latitude--Latitude of the logged well, in degrees to four decimal
places.

Longitude--Longitude of the logged well, in degrees to four decimal
places.

Depth logged from--The depth to the top of the logged interval, in
feet. On electrical and induction-electrical 1logs it
generally begins at the bottom of the uppermost string of
casing. (The file contains some data for the interval between
land surface and the top of the log. These data generally
were derived from drillers’ or geophysical logs of nearby test
holes or water wells, or from published reports.)

Depth logged to--The bottom of the logged interval, in feet. It
generally represents the bottom of the hole at the time of
logging. If the bottom of the logged interval is within an
aquifer system included in this study, it also is the maximum
depth for which data exists in the file. If the bottom of the
logged interval is below the base of the lowest aquifer system
being studied, no data will have been entered into the file
for depths below the base of that system. The bases of the
aquifer systems are the Vicksburg-Jackson confining unit, the
Midway confining unit, and the top of the geopressured zone.
The geopressured zone is a zone of abnormally excessive fluid
pressures that occurs in some Gulf Coast sediments. It is
considered the base of the flow system for purposes of this
study.

Land-surface altitude--The altitude of the land surface at the
logged well, in feet above sea level. For wells drilled off-
shore in the Gulf of Mexico, this number is the altitude of
the sea floor.
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Explanation of data in table 3:

Log sequence number--Wells for which logs were used in this study
were numbered sequentially for convenience in this report. The
numbers begin at the northernmost well in the project area and
end at the southernmost.

Log number--An alphanumeric system that uses the two-letter State
abbreviation followed by a two-letter county (parish) abbrevi-
ation followed by a two-digit sequential number. For example,
the first well numbered in Ballard County, Kentucky, would be
KYBAOl. Offshore numbers are composed of the single letter
initial of the State and a three-digit API (American Petroleum
Institute) number followed by a two-digit sequential number.

County--County (parish) in which the logged well was drilled. Off-
shore logs are listed following county (parish) lists.

Company name--The name of the organization or individual that
drilled the well, such as Little Egypt 0il Co.

Well name--Based on the owner of the mineral rights to the land
(generally the landowner) on which the well is drilled and, in
most instances, sequential well number such as Delaney, No. 1.
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