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Areal distributions of clay suites of the central Gulf 
of Mexico area have been studied mainly by X-ray 
diffraction, using peak-height ratios as an index to the 
nature of clays. This approach alone yields little in
formation regarding effects of depositional environ
ments. The present study couples geochemical tech
niques with analysis of other environmental indicators 
and emphasizes effects of organic and inorganic pro
cesses associated with deposition and early diagenesis. 
Undisturbed samples from both active environments 
and deep borings were utilized. Samples from fresh
water alluvial valley and upper deltaic-plain environ
ments were compared with others from brackish and 
saUne environments of the lower delta. Laboratory 
techniques included X-ray radiography, X-ray dif
fraction, X-ray spectrography, atomic absorption 
spectrophotometry, and microsteam distillation. 

Clays deposited in channel and natural levee envi
ronments show little modification from the basic 
transported suite carried by the Mississippi (predomi
nantly montmorillonite with appreciable amounts of 
iUite and kaolinite). Minor differences attributed to 
seasonal fluctuations in flow regimes of major tribu
taries are detectable in suspended load and bottom 
samples. Percent organic C and cation-exchange ca
pacities tend to decrease toward the river mouth. 

In the lower delta, properties of delta-front and 
prodelta clays show distinct gradients, reflecting ve
locity decrease, water-depth increase, salinity increase, 
and mixing with shelf clays. Clays become more ka-
olinitic, less calcium saturated, and more sodium satu
rated seaward from distributary mouths. In these en
vironments high soluble salt content is associated with 
a distinct texture and lamination produced by salt 
flocculation. 

Integrated intensity ratio logs of montmorillonite-
plus-illite/kaolinite from deep lower-delta borings not 
only exhibit trends related to delta progradation, but 
also show clay-mineral zonation resulting from shift
ing delta lobes. This zonation has been useful particu
larly in solving stratigraphic problems associated with 
diapiric mud-lump structures. 

Clays are introduced into upper deltaic plain 
fresh-water basins largely by overbank flow from the 
main distributaries. Paludal and lacustrine environ
ments are characterized by low rate of detrital intro
duction, high rates of organic and inorganic chemical 
deposition, high pH (>8.0) , and warm, stagnant 
water. Despite the fact that secondary minerals (sid-
erite, calcium carbonate, pyrite, vivianite, etc.) in the 
form of nodules and cementing agents are abundant 
and form rapidly, the basic nature of the clay re
mains unaltered even after burial for several thousand 

years. 

Consulting Geologist, GATEWOOD, LLOYD E., 
Oklahoma City, Okla. 

ANATOMY or A GIANT—OKLAHOMA CITY FIELD 

Oklahoma City field, Oklahoma County, Oklahoma, 
was discovered in 1928 by the drilling of a wildcat 
well on a mapped lOO-ft surface closure. Today this 
field ranks among the largest 10 oil fields in the 
United States. Its structural growth is allied closely to 
the stages of evolution of the Anadarko basin. 
Growth probably commenced in Cambrian time, and 
definitely took place from Ordovician through Early 
Pennsylvania^ time as a result of subsidence in the 
Anadarko basin. This subsidence caused faulting and 

compressional folding, the most pronounced of which 
took place near the northeast rim of the basin. In 
that area, folds and faults in the Anadarko basin in
tersected the southern end of a buried mobile base
ment feature, the Nemaha ridge. The presence of this 
ridge not only influenced the position of the Okla
homa City field structure, but also its size, shape, and 
structural complexity. 

The structure was folded, faulted, and truncated 
more or less contemporaneously. Approximately 2,000 
ft of Ordovician-Pennsylvanian sediments was re
moved from the top; Pennsylvanian sediments above 
the unconformity overlie rocks as old as Ordovician. 
The trap is big—12 mi long, and having 1,000 ft of 
closure. A 2,000-ft, down~to-the-east fault prevented 
lateral migration of oil from the fold. The Pennsylva
nian above the unconformity allowed only limited 
upward migration. Relief was so prominent and 
growth so continuous, even after truncation and bur
ial, that the fold provided an ideal environment for 
development and trapping of oil and gas in the nu
merous shallow Pennsylvanian sandstones on the ir
regular surface of the fold. Traps within the Pennsyl
vanian sandstones include pinchouts, fault traps, and 
channel depositee. 

The discovery well produced from Ordovician Ar-
buckle dolomite, the oldest pre-Pennsylvanian rocks 
on the crest of the structure beneath the unconfor
mity. The most prolific production has been from the 
Wilcox Sand (basal Simpson) on the lowest part of 
the structure along the west flank, nearest the com
mon water table. More than 20 different zones are 
productive from Ordovician Arbuckle to Late Penn
sylvanian. Arbiickle and lower Simpson oil zones have 
a water drive. 

Production from the Wilcox Sand was ,350 million 
bbl of oil and .S20 Bcf of gas through 19,39, at which 
time the pressure in the Wilcox zone was reduced to 
atmospheric. Since I9,w the natural water drive has 
not been effective and natural gravity drainage has 
resulted in the production of an additional 
186,.370,000 bbl of oil. Kstimated Wilcox oil in place 
is 1,072,000,000 bbl. 

This field is unique in tliat it has been for 40 yr a 
model and proving ground for exploration techniques 
and producing technology; for modern proration rules 
and laws; for drilling and testing techniques in deep 
rotary wells; and for establishing the standards for 
formation evaluation and reserve estimates. Develop
ments within a major city furnished the excitement 
caused by many ••wild" wells like "Wild Mary 
Sudik," but joy accrued lo the economic infusion 
which came during the worst days of the depression. 

It is a billion-barrel field, having already produced 
more than that amount of oil and oil-equivalent gas. 
Of additional importance is the influence which this 
field has had in the finding and development of great 
quantities of oil and gas in adjacent areas of Okla-
lioma and throughout l)ic world 

GHIGNONE, JOAO IT.\LO, AND G E R A L D O D E 
ANDRADE, Petrolen Brasileiro S.A., Salvador, 
Brazil 

O I L AND G A S -'\cfUMt'r.,iTioN I N RECONCAVO B A S I N , 
BRAZIL 

The Reconcavo basin, on the Atlantic coast near 
the city of Salvador, includes about 3,850 sq mi and 
is the principal petroleum province of Brazil. Since 
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1939, 255 wildcats have been drilled, resulting in the 
discovery of 43 areas of accumulation, accounting 
for 942 million bbl and 992 Bcf, respectively, of 
producible oil and gas. The API gravity of most of 
the oil ranges from 35° to 40°. 

The Bahia Supergroup, the principal objective for 
petroleum exploration, has a maximum thickness of 
20,000 ft. These sediments are nonmarine, and range 
in age from Late Jurassic to Early Cretaceous. The 
Late Jurassic deposits consist of a typical redbed as
sociation, which is overlain by the blanket Sergi 
Sandstone, the best reservoir rock of the basin. The 
Early Cretaceous (Neocomian) sediments are com
posed largely of dark-gray and grayish-green shale 
of the Itaparica, Candeias, and llhas Formations, 
which are considered to be the source rocks for the 
hydrocarbons. The "A" sandstone, the lenticular 
sandstone bodies of the Candeias Formation, and the 
Sao Paulo and Santiago Sandstones of the llhas 
Formation are the best reservoir rocks of the Neo
comian section. 

The present architecture of the Reconcavo basin is 
an intracratonic half graben, developed chiefly dur
ing the times of deposition of the Candeias and 
lower llhas, when the basin became a rapidly sink
ing trough. The accelerated growth of the Salvador 
and Mata-Catu uplifts, the most prominent structural 
features, were responsiljle for the two principal north
east- and northwest-trending normal fault sets. A 
late phase of tectonic movements occurred near the 
end of, or after, deposition of the Sao Sebastiao, 
reactivating ancient faults and causing new ones to 
form. As a consequence, the tectonic pattern <if the 
basin is a complex system of faulted blocks. 

The six major fields, in which 96 percent of the 
total producible oil is concentrated, are related to 
the structural evolution of the basin. It is believed 
that the early period of faulting, contemooraneous 
with the deposition of Candeias and lower llhas, was 
a decisive factor in the control of petroleum migra
tion and accumulation in Sergi and "A" sandstones. 
The horst blocks of Agua Grande, D, Joao, and 
Buracica fields, uplifted during this tectonic phase, 
trapped about 622 million bbl of recoverable oil in 
the two sandstones. Accumulation of llhas reservoirs 
was controlled mainly by the later phase of faulting. 
Folds, developed in the downthrown blocks of nor 
mal faults, but not related to compressional stresses, 
were the traps for accumulations in the Sao Paulo 
and Santiago Sandstones. Examples of such traps, 
which accumulated about 186 million bbl of pro
ducible oil, are Miranga and Taquipe fields. The 
genesis of the reservoir sandstone lenses in Candeias 
field, a stratigraphic trap, is related to syntectonic 
Candeias deposition. Fractured shale and limestone 
also constitute reservoir rocks in this field, where 94 
million bbl of recoverable oil were trapped. 

GIRDLEY, W. ARCH, Dept. of Geology, Indiana 
State University, Terre Haute, Ind. 

Komia BANKS (PENNSYLVANIAN) OF SOUTHWESTERN 
SAN JUAN MOUNTAINS, COLOR.WO 

Investigation of a Pennsylvanian limestone unit ex
posed near Molas Pass, southwestern San Juan 
Mountains, Colorado, reveals a distribution of carbon
ate materials similar to those on some modern banks 
of south Florida. Local thickenings of an interval 
containing the problematical red alga Komia suggest 

bank-like accumulation at shallow sites which were 
favorable especially for the prolific growth of this or
ganism. The size and twig-like nature of Komia and 
its common association with pelleted micrite matri.x 
suggest a comparison with the modern alga Gonioli-
thon which inhabits the Florida banks. Such compari
son leads to the interpretation of a very shallow-water 
environment for the Pennsylvanian counterpart. Mi-
critic matrix is replaced by sparry calcite cement near 
the fringe of the Komia banks and demonstrates the 
slightly more agitated conditions of the seaward mar
gin where carbonate mud was removed seledively 
from around Komia grains 

GOLDSMITH, LOL!IS H., .S809 Rio Grande Blvd., 
N.W., Albuquerque, X Mex 

CONSIDERATIONS KI;I;.M(I)INI; FORMATION OF POTASH 
DEPOSITS 

Commercially valuable potash salts usually occupy 
only minor parts of evaporite basins, whereas certain 
noncommercial potassium-bearing minerals have a 
more widespread distribution. 

The processes of the concentration of these poten
tially valuable salts no doubt begin when salt first is 
precipitated within the evaporating basin. As brine 
concentration increases, highly complex solutions are 
formed which influence not only the chemical but 
also the physical faitors ul' concentration. Environ
mental and geologic (iroct'sses at this time further aid 
in restricting the depositionally favorable locations in 
which the potash-bearing solutions can precipitate. 

On completion of evaporation and burial of the pre
served complex salts, further concentration and en
richment of the potash j-alls may occur due to meta-
somatic processes. 

Saline precipitation presently is taking place on a 
reduced scale in some locations along the continental 
margins of the ocean basins, inland seas, continental 
brine lakes, and salt pans 

Trace minerals, such a> bromine, cesium, and rubid
ium are of special inleresi in saline studies, because 
they furnish much information on the genetic charac
ter of the sails, .\rgon, tHuiid commonly in salt se
quences where a high concentration of potassium is 
present, aids in tin delerniination of the age of the 
salt. 

GRIEVE, R, 0., Imperial (til Enterprises Ltd., Ed
monton, Alberta 

UPPER DEVONIAN RKEC On FIELD -REDWATER, .^.I.-
BERTA, CANADA 

The Redwater oil field discovered in 1948 has in-
place reserves of 1,.̂ 00 million bbl, about 64 percent 
of which will be recovered. The field is a single pool 
,̂ 8 sq mi in area along the updip edge of a large Late 
Devonian (Frasnian) limest:one reef complex. 

The complex i-, more than 800 ft thick, roughly 
triangular in plan and about 225 sq mi in area. More 
than 900 wells have been drilled in the field area 
where normal forereef, reef, and backreef facies are 
recognized. Porosity and permeability were influenced 
by diagenesis, bur conform with the primary facies 
patterns. 

The Redwater reef grew during a major subcycle 
Vk'ithin the Kaskaskian se^quence. Transgression over 
shoa! carbonate if the previous subcycle created a 
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