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and strike, were quantified and compared. Relative permcabilities ¢  gas
over the spectrum of oil saturation and porosities were also determied.

Permeability across the laminae ranged from 0.5 to 4 md, whereas per-
meability parallel to lamination ranged from 3 to 97 md. Permeability
parallel to lamination was not significantly different when strike and dip
directions were compared. Quantitative analyses of textures and fabrics
of individual laminae explain the observed diversity of permeabilities.
Relative permeabilities were highest at a given oil saturation measured
downdip and along the laminae and lowest when measured perpendicular
to lamination.
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Bahamian Whitings—No Fish Story

Bahamian whitings, controversial patches of drifting mud-laden water,
have been thought to be produced by fish. Observations over several 7-
day periods show that whitings are long-lived phenomena (days and pos-
sibly weeks) and that the dozens which exist at any time on the Great
Bahama Bank continually “rain” aragonitic sediment. Although chemi-
cal changes consistent with precipitation have not been detected in seawa-
ter near or within whitings, new data indirectly suggest that precipitation
from seawater causes whitings.

Lime mud settled in approximately 6 hr in large (30 gal) containers of
water taken from whitings, whereas in the sea, the “parent” whitings per-
sisted for days. Sediment traps verified continual transport of sediment.
Divers noted no fish stirring up the bottom nor any evidence of bottom
feeding. Side-scan sonar failed to detect unusually large schools of fish,
and a shrimper’s net dragged in the whitings failed to catch any fish
known 1o be bottom feeders. Dragging the net in clear water near active
whitings created “artificial” whitings that settled back to the bottom in a
few hours. Current measurements within and outside of whitings ruled
out current eddies. Near the edge of the Bahama platform, whitings occur
over bottom sediments too coarse-grained to be stirred into suspension,
yet the muddy bottom of the banks was miles away. These data suggest
that natural whitings must be continually replenished with sediment.

Filtration of known volumes of water from 15 whitings and from clear
seawater indicates that active-whiting water contains only a very small
(10-12 mg/L) amount of suspended carbonate sediment, yet whitings are
considered a potential major source of lime mud on the Great Bahama
Bank. Inasmuch as nearly one-half the world’s oil is pumped from lime-
stone, knowledge of the origin and deposition of lime mud has implica-
tions for hydrocarbon exploration.
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Carbon Isotopic Composition of Amazon Shelf Sediments

The distribution of carbon isotopes in Amazon shelf sediment is con-
trolled by the same processes that are forming the modern subagqueous
delta. The terrestrial (—27 to — 250/00) isotopic carbon signal observed in
surficial sediments near the river mouth extends over 400 km northwest
along the shelf, Terrestrial carbon is associated with areas of rapid sedi-
ment accumulation (topset and foreset regions). A sharp boundary
between terrestrial (—27 to —250/00) and marine (—23 to — 220/00) is0-
topic carbon values in surficial sediments is associated with a change in
depositional conditions (foreset to bottomset regions) and a decrease in
sediment accumulation rate. POC water-column isotopic values (—
270/00) mear the river mouth are similar to the underlying surficial-
sediment TOC isotopic values, but POC water-column samples collected
20 km off the river mouth have marine carbon isotopic values (—22to —
190/00) and differ from the underlying surficial-sediment TOC isotopic
values. These water column observations are related to variations in tur-
bidity and productivity. Down-core isotopic variation is only observed in
cores taken in areas of lower sediment accumulation rates. These obser-
vations indicate that the organic carbon in Amazon shelf sediment is
dominantly terrestrial in composition, and the location of deposition of
this carbon is controlled by modern processes of sediment accumulation.
The modern Amazon shelf is similar to large clinoform shale deposits of
the Cretaceous in North America. Thus, the stratigraphic setting may
help predict the isotopic variations of carbon in ancient deposits.
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Seismic Expression of Structural Features on Landsat Lineaments: an
Example from Denver Basin

Lineaments interpreted from Landsat images mark the location and
trend of basement faults observed on seismic lines in the eastern Denver
basin.

Linear features mapped as tone and texture patterns on multispectral
scanner images in northeastern Colorado and southwestern Nebraska are
used to interpret regional lineaments. Individual linear features up to 25
mi (40 km) long and visible on both bands 5 and 7 define a grid of regional
lineaments trending northeast and northwest. Comparisons of linea-
ments with aeromagnetic and gravity maps and with interpretations of
basement geology suggest that lineaments are the boundaries of basement
blocks with areas of about 1,000 mi? (2,590 km?). Constituent linear fea-
tures within the lineament zone probably mark boundaries of smaller
blocks of about 50 miZ (130 km?).

Seismic lings in northeastern Sedgwick County in extreme northeastern
Colorado cross linear features that are components of a broad regional
lineament that trends northeast and parallels the South Platte River. Seis-
mic data consist of a grid of about 100 mi (160 km) of multifold Vibroseis
lines. Basement faults, generally with offsets of less than 100 ft (30 m), are
observed in seismic lines that cross some individual linear features.
Monoclines and faults are present in Pennsylvanian to Tertiary strata that
overlie basement. A time-structure map on the Precambrian and an
isochron map of Wolfcamp (Lower Permian) to Precambrian show that
the lineament is a 7-mi (11-km) wide zone of small, downdropped base-
ment blocks. Thickening of Permian-Pennsylvanian strata on the down-
thrown side of faults suggests tectonic activity. Further tectonic activity is
indicated by listric faulting in the Cretaceous Niobrara Formation.
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Chronostratigraphy and Biostratigraphy of Paleogene Formations in
Eastern Gulf Coastal Province

Paleogene formations extending from eastern Alabama to Arkansas
have been assigned to internationally recognized biostratigraphic zones
based on calcareous nannoplankton fossils. All zones from NP | to NP
24 are present in the study area, with the exception of NP 11 (within the
early Eocene) and NP 23 (within the early Oligocene).

Gulf Coast formations correlate to international standard chronostra-
tigraphic stages as follows. The Clayton and Porters Creek formations
correlate to the Danian Stage. The Naheola Formation, Salt Mountain
Limestone, Nanafalia Formation, Tuscahoma Sand, and lower Hat-
chetigbee Formation (in part) correlate to the Selandian Stage. The Hat-
chetigbee (in part) and lower Tallahatta correlate to the Ypresian Stage;
the upper Tallahatta and most of the Lisbon and Cook Mountain Forma-
tions correlate to the Lutetian Stage. The upper Lisbon and Cook Moun-
tain formations, the Gosport Sand, Moodys Branch, and lowermost
Yazoo formations correlate to the Bartonian Stage. The Crystal River
and most of the Yazoo Formation correlate to the Priabonian Stage. The
uppermost Yazoo Formation, the Bumpnose Limestone, Red Bluff, For-
est Hill, and Mint Spring Formations, Marianna and Glendon Lime-
stones, arid Byram and Bucatunna Formations correlate to the Rupelian
Stage. The Chickasawhay Limestone and Paynes Hammock Formation
span the Rupelian-Chattian boundary.

The Paleocene-Eocene boundary (approximately the NP 9-NP 10
boundary) is therefore within the lower Hatchetigbee Formation (Bashi
Marl Member). The Eocene-Oligocene boundary (within lowermost NP
21) is within the uppermost Yazoo Formation (Shubuta Clay Member) in
places, and within the lowermost Bumpnose, Red Bluff, and Forest Hill
Formations and Marianna Limestone elsewhere in the region.
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Recognition of a Thin Stratigraphic Trap by Seismic Reflection Charac-
ter Analysis

The Cretaceous Cardium Formation, Alberta, Canada, which pro-
duces oil and gas from thin stratigraphic traps comprising coastal and



