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presented because all of those recovered from the sedi
ments examined are described and illustrated in the 
literature. 

16. GENE ROSS KELLOUGH, University of Hous
ton, Houston, Texas 

PALEOECOLOGY or P'OKAMINIEERA EROM THE WILLS 
POINT FORMATION (MIDWAY GROUP) IN NORTH
EASTERN TEXAS 

The last large-scale transgression of the Tertiary seas 
in northeastern Texas began with the deposition of 
marine clays of the Wills Point Formation (upper part of 
Midway Group) on the carbonate sediments of the 
Tehuacana Member of the Kincaid Formation (basal 
part of Midway Group). 

The Wills Point Formation, divided into basal Mexia 
Member, Kerens Member, and upper Solomon Creek 
Member, has been studied from shallow-well and out
crop sections in an attempt to interpret the paleoecology 
of the Foraminifera and to delineate the boundaries of 
the members. Paleoecologic interpretations are based 
on: (1) the number of species of Foraminifera per sam
ple; (2) the number of specimens per Ugram sample; 
and (3) the characteristic dominance of the fauna, 
whether benthonic or planktonic. 

By employing the criteria set forth by Walton (1964), 
that a decrease in number of species of Foraminifera in
dicates an approach toward marginal-marine conditions 
and an increase in numbers of species indicates a marine 
transgression, the writer postulates that at the begin
ning of deposition of Mexia sediments, sea-level in
creased gradually in depth with open-marine conditions 
prevailing. A maximum depth of no greater than 50 fm. 
is indicated for the section up to 150 ft. above the Tehu
acana Member. Above this level, a gradual shallowing of 
water is indicated until, 330 ft. above the Tehuacana, 
the water was less than 10 fm. deep. 

The decrease in number of species and the increase in 
dominance of the Haplophragmoides-Ammohacidiles 
fauna suggests that marginal-marine conditions of an 
intertidal to 2-fm.-deep fades existed from 330-460 ft. 
above the Tehuacana. 

A further regression with fluctuating brackish to non-
marine conditions caused the deposition of thin-bedded 
glauconitic sandstones between cross-bedded massive 
sandstones, and large flat-topped ferruginous con
cretionary layers 12-24 in. thick. At the top of the sec
tion studied, 687 ft. above the Tehuacana member, a 
thin section of gray clay containing an arenaceous fauna 
of five species was deposited in shallow brackish water. 

The upper boundary of the Mexia Member of the 
Wills Point Formation is placed approximately 180 ft. 
above the top of the Tehuacana Member where the 
abundance of planktonic Foraminifera decreases to 6%, 
and, with one exception at 360 ft., stays at or below that 
figure. 

The upper boundary of the Kerens Member is placed 
at the top of the continuous shallow- to brackish-water, 
wholly arenaceous fauna. The brackish to non-marine, 
non-foraminiferal section above is included in the Solo
mon Creek Member, whose upper boundary can not be 
determined. The massive sandstone and overlying bed of 
Ostrea duvaii, which form the Caldwell Knob Member at 
the base of the Wilcox Group, are not present along the 
Trinity River in the Navarro-Henderson Counties area, 

17. PAUL K. HUDDLESTON ,UJD LYMAN D. 
TOULMIN, Florida State University, Tallahassee, 
Florida 

ULM'ER LIOCENE-LOWER OUGOCENE STRATIGRAPHY AND 
PALEONTOLOGY IN ALABAMA' 

Southeastern Alabama, where the clastic upper 
Eocene and lower Oligocene beds from the west grade 
into and interfinger with the equivalent hmestone beds 
toward the east, is an area of deep weathering. Expo
sures are lacking except along the rivers and major 
streams, where complete unweathered geologic sections 
can be studied from a small boat. Study of these sec
tions where the two lithosomes and their distinctive fos
sils mingle has resulted in a better understanding of the 
stratigraphic relations and correlation of upper Eocene 
and lower Oligocene strata between Mississippi and 
Florida. 

The Moodys Branch Formation can be divided into a 
lower and an upper member in southeastern Alabama, the 
lower member being the Periarchus lyelli assemblage 
zone. The lower member is correlated with the Inglis 
Formation in Florida and the upper member with the 
Williston Formation. The members of the Yazoo Clay 
can be traced eastward into southern Alabama, where 
they merge into the Crystal River Formation, the 
"Ocala Limestone" of early reports. The upper member 
of the Yazoo (Shubuta Clay Member) is correlated with 
the upper part of the Crystal River (Asterocydina 
assemblage zone) exposed in the vicinity of Marianna, 
Florida. The Red Bluff Clay is correlated with the 
Bumpnose Limestone that overlies the Crystal River 
Formation in the Marianna area. Like the Bumpnose, it 
contains the guide fossil Lepidocydina chaperi Lemoine 
and Douville in exposures near Perdue Hill, Alabama. 

18. JOHN. J. W. ROGERS AND JUDITH C. LONG
SHORE, Rice University, Houston, Texas 

LATE PLEISTOCENE AND RECENT HISTORY OF PORTION 
or COLORADO RIVER VALLEY OF TEXAS 
The modern valley of the Colorado River near Colum

bus and Eagle Lake is incised into terraces representing 
depositional surfaces of early Pleistocene sediments. The 
terraces which normally are cut landward from the del
taic shorehne areas have been accentuated by continued 
Pleistocene uplift along a down-to-the-basin fault cross
ing the river near Eagle Lake. Extensive deposition of 
coarse materials in the sag downstream from the fault 
has steepened stream and terrace gradients in compar
ison with gradients above the fault. The present river is 
progressively moving coarse materials downstream from 
earlier deposits. 

19. KENNETH J. LOEP, Mobil Oil Company, Hous
ton, Texas 

STUDY OF ECOLOGY AND DISTRIBUTION OF RECENT 
FORAMINIFERA IN NORTHW'ESTERN GULF OF MEXICO^ 
Eight different stations in the Gulf of Mexico from 

3-3,300 ft. in depth were studied in detail in an attempt 
to group the foraminiferal assemblages found at each 
station into useful ecologic indicators. It was found that 
four ecologic provinces are present from the shore to the 
lower edge of the continental slope: (1) beach and near-
shore environment; (2) continental shelf; (3) continen
tal slope; and (4) a shallow, clear, warm-water, calcare
ous environment (found on Stetson Bank). These en
vironments are controlled by a combination of chemical 

1 Field expenses for the project were furnished by the Geological 
Survey of Alabama, and other iinancial assistance and a boat were 
provided by National Science Foundation grant G-13356. This 
assistance is gratefully acknowledged. 

2 Socony Mobil Oil Company, Inc., granted permission for publica
tion of this work. 
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and physical factors, including depth of water, tempera
ture, salinity, food supply, chemical effects, turbidity, 
biologic competition, currents, and circulation. The 
benthonic Foraminifera are the most reliable ecologic 
indicators, but a more detailed ecologic framework can 
be ascertained by the use of both benthonic and plank-
tonic Foraminifera. 

20. C. E. HOTTMAN, Shell Development Company, 
Houston, Texas, AND R . K . JOHNSON, Shell Oil 
Company, New Orleans, Louisiana 

ESTIMATION OF FORMATION PRESSURES FROM LOG-
DERIVED SHALE PROPERTIES' 

Sedimentary rocks during burial maintain hydrostatic 
fluid pressure within their pore space if the fluids within 
the sediment can escape as the sediment compacts. If 
the fluid can not escape, compaction is retarded, and the 
fluid pressure rises (the sediment becomes overpres-
sured), ultimately approaching the pressure exerted by 
the overlying rocks and contained fluids. The actual 
fluid pressure existing in a permeable formation can be 
determined by standard pressure-bomb measurements. 
The determination of the fluid pressure in shales, with 
their low permeability, previously has been difficult or 
impossible. 

The fluid pressure within the pore space of shales can 
be determined by using data obtained from both acous
tic and resistivity logs, The method involves establish
ing relations between the common logarithm of shale 
transit time or shale resistivity, and depth for hydro
static-pressured formations. On a plot of transit time 
vs. depth, a linear relationship generally is observed, 
whereas on a plot of resistivity vs. depth, a non-linear 
trend exists. Divergence of observed transit times or 
resistivity values from those obtained from established 
normal compaction trends under hydrostatic pressure 
conditions is a measure of the pre-fluid pressure in the 
shale and thus in adjacent isolated permeable forma
tions. This relation has been established empirically 
with actual pressure measurements in adjacent perme
able formations. The use of these data and this method 
permits the interpretation of fluid pressure from acous
tic and resistivity measurements with an accuracy of 
approximately 0.04 psi per ft., or about 400 psi at 
10,000 ft. The standard deviation for the resistivity 
method is 0.022 psi per ft. and for the acoustic method 
0.020 psi per ft. 

Knowledge of the first occurrence of overpressures, 
and indeed of the precise pressure-depth relation in a 
geologic province, enables improvements in drilling 
techniques, casing programs, completion methods, and 
reservoir evaluations. 

21. G. L. MARQUIS, P. A. WICHMANN, AND C . W . 
M I L L I S , Lane-Wells Company, Division of Dresser 
Industries, Inc., Houston, Texas 

STUDIES OF PRODUCING RESERVOIRS WITH NEUTRON 
LIFETIME LOG^ 

Reservoir evaluations are based on information ob
tained at the time wells are drilled and completed and on 
reservoir performance. Important data normally avail
able from open-hole measurements include gas-oil 
contacts, water saturations, and water-table levels. 

^ Patents pending. Shell Development Company Publication No. 
395. This paper has been published in Jour. Pelroleum Technology, 
June, 1965. 

2 This abstract is from Society of Petroleum Engineers of A.I.M.E. 
Preprint Paper No. SPE-1216. The paper is to be presented at the 
40th annual fall meeting of the S.P.E. of A.I.M.E. to be held in 
Denver, Colorado, October 3-6, 1965. 

These parameters change as a reservoir is produced and 
the results manifest themselves as changes or a combin
ation of changes in oil produced, water produced, gas-
oil ratio, or bottom-hole pressure. Many perplexing 
reservoir problems could be solved if changes in these 
parameters could be observed as the reservoir is pro
duced to complement data observed in the bore hole 
from the results of production. Such measurements in 
the hands of the reservoir engineer would be a powerful 
tool for refinement of reservoir evaluation. 

The Neutron Lifetime Log gives a cased-hole mea
surement of a formation parameter sensitive to the 
amount and type of fluid in the formations. This parame
ter, thermal neutron capture cross section, qualita
tively distinguishes potentially productive intervals 
from non-productive intervals through a wide range of 
well-bore conditions. 

A single mathematical expression relates the con
tributions of the formation fluids in the pore volume and 
of the rock matrix to the capture cross section of the 
formation. Under favorable conditions, quantitative 
water saturations can be determined. Aside from the 
obvious apphcation of capture cross section for identify
ing potentially productive intervals behind casing, this 
measurement has proved most valuable in reservoir 
analysis. 

Well studies are presented indicating results observed 
from applying cased-hole measurements of capture cross 
section to reservoir evaluation. 

22. EDWARD F. ZAGST AND CHARLES L. ROBIN
SON, Ray Geophysical Division, Mandrel Industries, 
Inc., Houston, Texas 

SOME RECENT ADVANCES IN EXPLORATION GEO
PHYSICAL TECHNIQUES AND DATA PROCESSING 
The geophysical industry has made significant ad

vances in the past 2-3 years, changes which have altered 
the exploration programs of many companies. Some of 
the more conspicuous areas of new advances in present-
day geophysical exploration techniques and data-
processing procedures are discussed in this presentation. 

The common depth point, or CDP, technique of field 
operations is one of the most important changes in pro
cedures of recent years. This operation is discussed in 
some detail. Of equal importance is the rapid emergence 
of the use of digital recording in the field and the use of 
the digital computer in playback operations. The use of 
these concepts allows the geophysicist to determine the 
parameters of the problems of deghosting, deconvolu-
tion, dereverberation, and optimum filtering much 
more efficiently than the present-day analog method. 
Present-day high-speed analog-to-digital converters are 
now available which allow the digital computer play
back programs to be applied to the old seismic data now 
in the files of many companies. 

23. FREDERICK E. ROMBERG, Geophysical Ser
vice Inc., Dallas, Texas 

OPTIMUM USE OF GRAVITY IN EXPLORATION 

The techniques and philosophy of gravity in oil 
exploration are reviewed for the purpose of determining 
whether better use can be made of the method than has 
been usual in practice. Suggestions are presented for 
determining whether gravity will be useful in a particu
lar case. The elements of optimum field practice are 
listed. Interpretation methods are defined and recom
mendations are made in favor of better understanding 
between geologists and geophysicists, in favor of the 
quantitative approach in interpretation, and against 
too great a dependence on automatic data processing. 


