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ISPHORDING, WAYNE C., and JOHN A. STRINGFELLOW, Univ.
South Alabama, Mobile, AL, and GEORGE C. FLOWERS, Tulane
Univ., New Orleans, LA

Sedimentary and Geochemical Systems in Transitional Marine Sediments
in Northern Gulf of Mexico

The coastal zone of the northern Gulf of Mexico is marked by a series
of bays and estuaries that serve as the principal depositional basins for
rivers draining an area of greater than 160,000 km?. These rivers annually
contribute a sediment load to the basins in excess of 12 million tons.
Because each river drains a watershed of different lithologic character
and each river is further characterized by a different flow regime and
hydraulic properties, the sediments deposited in the marginal basins have
unique characteristics.

Extensive municipal and industrial dumping of effluent over the years
has also acted to imprint geochemical differences on each of the deposi-
tional basins. Depending on the degree of industrialization within the
watershed, the bays and estuaries may be described as heavily impacted
(Mobile Bay), moderately impacted (Apalachicola Bay, Mississippi
Sound), or slightly impacted (Pensacola Bay). A strong correlation was
observed between the degree of heavy metal contamination and the tex-
tural and organic content of the sediments. Analyses further indicated
that most metals were partitioned in the bottom sediments in forms that
would permit their subsequent release back into the water column or
would allow transference of the metal to fauna by ingestion.

JACOBS, J., Schio Petroleum Co., San Francisco, CA

Fluvial Responses to Hydrologic Changes on Red River in Northeast
Texas

Changes in meander patterns of the Red River in northeast Texas from
1860 to 1980 were identified from various maps, aerial photographs, and
fieldwork by a 430-km stretch from the Denison Dam on Lake Texoma
downstream to Texarkana. Denison Dam closure in 1943 resulted in
increased daily base flow and substantially reduced frequency and inten-
sity of flood peaks. The Red River responded to the closing of the dam by
increasing width, depth, meander wavelength, amplitude, radius of cur-
vature, and channel length.

Changing only discharge and sediment load downstream from the dam
reveals a geologically instantaneous fluvial response to the dam closure.
Qualitative prediction of these recent changes on the Red River is gener-
ally confirmed by empirical studies in the literature.

Three ancient meander patterns preserved on the Holocene Red River
flood plain record a different hydrologic regimen in which well-sorted,
clay-rich sediment was transported in a paleoriver having low wave-
length, amplitude, width, and depth with high sinuosity. Bankfull dis-
charge is estimated to have been quite low. Archeological remains suggest
these features formed 5,000 + 1,000 years ago.

In perspective, the isolated hydrologic changes that occurred as a result
of the closure of the Denison Dam are minute by comparison to the
climate-related changes the Red River has undergone over the last 5,000
years.

JANKS, J. S., Robertson Research U.S., Inc., Houston, TX (present
address: Texaco USA, Houston, TX), and T. SANNESS and B. A. RAS-
MUSSEN, SAGA Petroleum A/S, Hovik, Norway

Diagenesis of Cotton Valley Sandstones, Catahoula Creek Field, South-
ern Mississippi

Three conventional cores from the deep Cotton Valley clastics in south
Mississippi were analyzed by thin-section petrography, scanning electron
microscopy, x-ray diffraction, and cathodoluminescence. The 8'3C and
5'%0 values were determined on carbonate cements in sandstones. The
sandstones are predominantly subarkose, arkose, and quartzarenites,
with minor amounts of quartz and feldspathic wackes. K-feldspar, mus-
covite, and plagioclase are relatively fresh. Authigenic clay in sandstones
is almost exclusively chlorite that occurs as a pore-lining and pore-filling
phase, most commonly associated with porous zones. Feldspar diagenesis
includes overgrowths of both potassic feldspar and albite. Typically,
fresh detrital K-feldspar grains have overgrowths of K-feldspar that are
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partly dissolved, whereas plagioclase grains (with partly dissolved interi-
ors) have unaltered albite overgrowths. Quartz overgrowth development
is pervasive where not hindered by chlorite. Carbonates include inter-
granular calcite, dolomite, and iron-rich dolomite. The earliest phase is a
pore-lining dolomite cement, followed by a later ferroan calcite. Ferroan
dolomite (or ankerite) is associated with chlorite in relatively porous
intervals. The 8'*C vatues of mixed carbonates in sandstones range from
-0.8 to -4.4 o/0o (PDB), which is typical of normal marine carbonates.
The 580 values range from -5.0to -12.3 o/c0 (PDB). Formation temper-
atures of approximately 115°-160°C are suggested by the oxygen isotope
data from almost pure late-stage ferroan dolomite.

Petrographic evidence suggests that coarser grained sands were
cemented early in the burial history by dolomite and calcite. These
cements were later leached by formation waters, possibly related to the
generation of organic acids and/or carbon dioxide released during
kerogen maturation. Resultant secondary porosity was preserved by for-
mation of bladed chlorite. The source of the iron, manganese, and mag-
nesium necessary for chlorite formation was presumably the release of
ions from smectite to illite conversion in shales, because ferromagnesian
rock fragments in the sandstones are rare. The feldspar volume and sta-
bility and the 8'3C values of carbonate cements suggest the pore water was
probably initially seawater and later brine that migrated upward from the
Louann Salt. Present brines contain 7,300 ppm of potassium and 51,113
ppm of sodium. Meteoric diagenesis of these rocks was likely minimal.
These data suggest that original depositional porosities and permeabili-
ties and carbonate cementation are significant controls in secondary
porosity formation in the Cotton Valley sandstones.

JOHNSON, D. JAY, Conoco Inc., Oklahoma City, OK, JERRY ALLI-
GER, Conoco Inc., Larkspur, CO, and ROBERT K. AAKER, Conoco
Inc., Littleton, CO

Evaluation of Radioelement Geochemistry for Detection of Petroleum
Reservoirs

We tested the hypothesis that radioelements are either enriched or
depleted over petroleum accumulations. Total count surveys are subject
to signal variations due to changes in soil composition and to variations in
soil moisture. Methods have been determined to lower the variations due
to soil composition and to eliminate variations due to soil moisture. We
conclude that, if hydrocarbon-related anomalies are present, they are
overwhelmed by changes in soil composition.

Changes in soil composition can cause: (1) a fourfold change in total
count and eU, (2) a twofold change in K, and (3) a thirteenfold change in
eTh. Modified eU/K, eTh/K, and eU/eTh ratios reduce the variations
caused by soil composition to + 50% of normal conditions. This permits
detection of anomalies as low as 1.0 ppm eU, 2.0 ppm €Th, or 0.7% K.
Statistical detection limit for the surveys is +0.24 ppm eU at 2.0 ppm eU
concentration.

The detected anomalies are of equal amplitude and frequency both on
and off the fields. This, plus the lack of anomaly repeatability from line
to line, precludes a hydrocarbon source. The majority of all anomalies
are attributed to soil or lithologic sources. The others are caused by ura-
nium mineralization.

KINGSTON, JIM, Baylor Univ., Waco, TX

Long-Term Effects of In-Situ Leach-Mining Restoration in Oakville
Aquifer System near George, West Texas, with Implications for Shallow
Waterflooding

The Miocene Oakville Formation is a major Gulf Coast freshwater
aquifer and uranium host. The impact of long-term pumping during the
restoration phase of leach mining depends on the efficiency of water-
quality improvement methods, characteristics of the aquifer, and mete-
orological fluctuations affecting recharge. Newly acquired data from this
industry have improved understanding of fluid migration in a fluvial dep-
ositional system,

Development of the in-situ leach-mining industry has added vast
amounts of subsurface hydrogeological data obtained from operation of
an extensive network of wells, Both surface and subsurface data were
combined in this investigation, which included analysis and interpreta-
tion of outcrop samples, uranium drill logs, cross sections loaned by com-
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panies, pumping test data, water-well data furnished by the Texas
Department of Water Resources, and geological and soils maps. This
information was incorporated into the U.S. Geological Survey three-
dimensional finite-difference computer model to predict ground-water
behavior in a heterogeneous and anisotropic aquifer. Results indicate
leakage through confining beds and communication across growth
faults, suggesting that the QOakville is a complex aquifer system rather
than a simple confined aquifer.

Understanding the development of intricate flow paths and controlled
movement of fluids through designed and controlled systems may
improve methods of shallow waterflooding of petroleum reservoirs as
well as management of water resources.

KONTROVITZ, MERVIN, Northeast Louisiana Univ., Monroe, LA
Ocular Sinuses in Genera of Ostracod Family Trachyleberididae

The ocular sinuses of seven genera of ostracods (Trachyleberididae)
were studied through the use of internal molds and thin and polished sec-
tions. The three-dimensional aspects of the ocular sinus in the genera
Actinocythereis, Henryhowella, Malzella, Orionina, Puriana, and Radi-
mella have not been studied before. Echinocythereis, previously studied,
was included for comparison.

Morphology of the sinuses varies from the low moundlike form in
some specimens of Henryhowella, to the long structure in Actinocythe-
reis. With the exception of Henryhowella, all other genera have ocular
sinuses with many features in common. These properties include a stalk-
like appearance marked by a distinct constriction someplace along the
length of the stalk. Most of the sinus is circular in cross section except the
distal portion, which is expanded and irregular in shape, presumably to
accommodate the portion of the eye with the lens cell, retinal cells, and
rhabdomes. The surface of the distal portion is dominated by a concavity
that is the complement of the convexity of the adjoining eyespot. Adja-
cent to the convexity is an anterior lobe or rim and usually a higher poste-
rior rim. Channels with diameters of 2 to 6 um probably are passageways
for axons. Ontogenetic development includes an early, low, cone-shaped
sinus with a central concavity. Later juveniles in most taxa have a stalk, as
do adults.

Despite overall similarities of the ocular sinuses, detailed examination
indicates that genera and species can each be distinguished using this fea-
ture. Variations in size, shape, proportions, and secondary topography
are diagnostic; thus, another character is available for taxonomic pur-
poses.

KOSTERS, ELISABETH C., Louisiana Geol. Survey, Baton Rouge, LA

Deeply Buried Tertiary Sand Bodies in Northern Gulf of Mexico: Exam-
ples from Lower Hackberry (Oligocene) and Houma Embayments (Mio-
cene)

Ninety-three electric logs were used to analyze deep-seated sand bodies
in two fields in the Hackberry embayment of southeastern Texas and the
Houma embayment of southern Louisiana. The geometry and occur-
rence of these sand bodies can be related to the regional structural and sea
level history of the study areas. The Hackberry embayment originated by
shelf-edge retreat after a major drop in sea level. Large amounts of sedi-
ment were then supplied by the Frio delta systems that built out to the
shelf margin. The Houma embayment originated during a slight increase
in the rate of sea level rise, while the Miocene deltaic systems built out
over the continental shelf, triggering mass movement on the continental
slope.

Both areas are characterized by large-scale synsedimentary faulting
and salt tectonics. Large arcuate growth faults form the updip boundary
of each embayment. Displacement across faults is from 900 to 2,000 ft
{300to 650 m). In both embayments, the sand bodies are overlain by thick
shale masses that contain similar “flysch-type” faunas. The sands have a
blocky appearance on the SP curves of electric logs, are slightly more than
100 ft (35 m) thick, and can be correlated for only a few miles. The struc-
tures show typical rollover, or reverse drag, into the main growth faults.
In the Hackberry embayment, it can be shown that some intervals on the
expanded downthrown side of the fault contain additional section,
whereas marker beds below and above continue across the fault. These
expansions developed during a time interval represented by 400 ft (130 m)
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of section and are interpreted as erosional and depositional events across
the growth fault.

Comparison with present-day large-scale rotational slumps on the con-
tinental slope off the Mississippi delta shows that the overall characteris-
tics of the Tertiary sands are similar to such modern slump masses;
therefore, these sands are interpreted as having originated in a similar
fashion. Thus, it appears that these analogous sand bodies accumulated
as a result of comparable processes, even though the associated changes
in sea level in the two areas differed considerably.

LEHMAN, THOMAS M., Univ. Texas at Austin, Austin, TX

Transgressive-Regressive Cycles and Environments of Coal Deposition in
Upper Cretaceous Strata of Trans-Pecos Texas

Paralic deposits of Late Cretaceous age are represented in Trans-Pecos
Texas by the Aguja Formation in the Big Bend region and the correlative
San Carlos Formation in the Sierra Vieja region. Although both units are
broadly progradational, each records a single widespread transgressive
pulse. This transgressive event began in the early Campanian and reached
a peak during the middle Campanian. Regressive (progradational)
deposits consist of prodeltaic shale and delta-front siltstone and clay-
stone, overlain by coalesced lenticular fluvial-dominated deltaic sand
bodies. Transgressive deposits consist of local storm-dominated shoal
sandstone, thin laterally extensive oyster-rich sublittoral sand sheets, and
shelf mud. Transgression occurred relatively rapidly and was expressed
differently depending on the distance traversed landward of the previous
shoreline. Coal and lignite deposition occurred in restricted interdistribu-
tary areas during progradation, and in more widespread areas during
peak transgression when the strandline was neither advancing nor retreat-
ing. No evidence is found for barrier island development during trans-
gressive events; hence, the coal and lignite accumulated along a muddy
nonbarred coast in marshes directly adjacent to the sea. The coal-bearing
strata consist of an alternating series of dark-gray root-mottled carbona-
ceous claystone with sideritic “ironstone” concretions, coal or lignite,
and well-laminated light-gray pyritic shale with calcareous concretions
bearing marine invertebrates. The cyclic alternation of these facies sug-
gests the repeated inundation of coastal marshes by marine waters, fol-
lowed by mud accumulation, subsequent regrowth of the marsh, and the
deposition of lignite or coal.

LEVIE, DONN, JR., Highland Resources, Inc., Houston, TX
Interdomal Sediment Ponding: A New Lower Hackberry Play?

Lower Hackberry (mid-Frio) reservoirs are highly unpredictable in the
subsurface due primarily to variations in sand thickness and sand distri-
bution. Most exploration for lower Hackberry reservoirs has been limited
to turbidite sand-filled channels cut between sea-floor paleotopographic
highs, and lower Hackberry sands on the northern flanks of salt domes,
where excellent stratigraphic traps exhibit north dip—in places with sig-
nificant closure. Two other existing types of reservoirs have received little
attention, both in the literature and in exploration. The suprafan lobe in
the midfan position lying at the base of the slope is a prime exploration
target, where massive lower Hackberry sands should be found. Several
wellsin northwestern Cameron Parish, Louisiana, penetrated thick lower
Hackberry sands in a downdip position from the channel plays, suggest-
ing that a mechanism for large-scale downslope movement was present
during Hackberry deposition.

Another potential reservoir that deserves more exploration is the inter-
domal sediment “ponding” of lower Hackberry sands into topographic
lows created by the scouring of the sub-lower Hackberry surface. These
sands generally are concentrated in the center of the pond and may not be
present in either the traditional lateral or updip pinch-out positions.
Many of the ponds occur independently from ideal structural location,
commonly with a pinch-out of the sands serving as the trap. Ideal pros-
pect locations are where the sub-lower Hackberry unconformity and top
of the lower Hackberry marker diverge, indicating the presence of a sand-
filled scour feature. Southwestern Calcasieu Parish provides excellent
examples of this ponding feature in the subsurface. Successful explora-
tion efforts depend on careful attention to paleontological information,



