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dent traps include simple or braided sand sheets in 
younger anticlines (Ten Section) and more elusive nar
row channel sands crossing such structures (Yowlum-
ne). Fault-dependent pools with fault closure in fan 
sands include downdip block downthrown (Enghsh Co
lony), downdip block upthrown (Strand), possible 
downthrown rollover (Bellevue), and a postulated per
meability barrier caused by strike-slip shearing (Coles 
Levee). Uplift bathymetry-dependent pools involve 
sands deposited against contemporary uplifted bathy-
metric highs, including basin-margin wedging (Saticoy), 
pinchouts of widespread sands against isolated uplifts 
(Paloma), and pinchouts of restricted channel sands 
against surrounding uplifts (26-R Elk Hills). 

The scheme is intended to systematize model recogni
tion in exploratory thinking rather than to generate 
unique pigeonholes. For example, bathymetrically re
stricted channel sandstones later upfolded to form traps 
may usefully be considered as anticline-dependent or as 
uplift bathymetry-dependent, and exploration for them 
may involve the search for channels in known anticlines 
(Yowlumne) or the search for anticlines along the pos
tulated course of a channel sandstone (Asphalto). 

WEBER, FREDERICK F., and WILLIAM M. SACK-
ETT, Texas A&M Univ., College Station, Tex. 

Uranium in Orca Basin Sediments 

Removal from solution in anoxic environments is one 
of the major fates of dissolved uranium in the ocean. 
The mechanism for this phenomenon is thought to be 
reduction of the carbonate-complex-stabilized U^' 
found in oxygenated waters to U'^, which is subse
quently adsorbed on aluminosilicates or chelated by or
ganic ligands in the solid substrates. Enrichments up to 
two orders of magnitude have been reported in anoxic 
sediments relative to sediments deposited in oxygenated 
environments. However, sediments deposited in Orca 
Basin, a hypersaline anoxic basin which lies at a depth 
of from 2,200 to 2,400 m in the northern Gulf of Mexi
co, show no such uranium enrichment. 

Samples analyzed from two piston cores taken in the 
deepest part of the basin show an average uranium con
centration of about 2 ppm, whereas the average ura
nium concentration in open-marine sediments in the 
northern Gulf is about 3 ppm on a carbonate-free basis. 
However, when the samples are corrected for carbonate 
and salt contents, uranium values approach the average 
found for sediments deposited in oxic environments. 

The lack of uranium enrichment in Orca Basin sedi
ments must be due to the low amounts of uranium in 
the source of the brines—probably underlying salt 
domes from which they were dissolved. Diffusion of 
dissolved uranium from the overlying sea water must be 
negligible also. 

WEBER, K. J., Koninkijke/Shell Exploratie en Produk-
tie Laboratorium, Rijswijk, Netherlands 

Computation of Initial Well Productivities in Eolian 
Sandstone on Basis of Geologic Model, Leman Gas 
Field, United Kingdom 

Realistic well-productivity calculations based on geo

logic models are an important aid in predicting field 
performance. For the Leman field in the North Sea, 
such models have been used to predict production po
tentials of untested wells and to judge the danger of 
water coning. 

The Leman field reservoir rock in the Permian Rot-
liegendes Sandstone is 180 to 270 m thick. The major 
producing unit is composed of giant eolian cross-bed 
sets with an average thickness of 4.5 m. The orientation 
of the foreset-lamina dip is remarkably uniform. The 
variation of the bottomset zones underlying the spoon-
shaped cross-bed sets caused a very heterogeneous per
meability distribution. The heterogeneity is enhanced 
by variations in clay content and diagenesis. 

No data were available on the length/width/thick
ness ratio of giant eolian cross-bed sets formed by trans
verse dunes. Outcrop studies in the Canyon de Chelly 
(Arizona) have been carried out to gather information 
on the geometry of this type of cross-bed sets. The large 
horizontal extent of the cross-bed sets (length approxi
mately 200 times the thickness), combined with the low 
permeability of the associated bottomsets, indicates that 
water coning will be minimal. Initial well behavior is 
probably controlled by the properties of the thickest, 
more permeable cross-bed sets. 

Furthermore, some pairs of wells may be intercon
nected via continuous, fairly permeable beds because 
the average well spacing is less than the average cross-
bed set length (900 m). Log correlations tend to confirm 
this conclusion. 

WEIL, CHARLES B., and RICHARD G. RANDALL, 
McClelland Engineers; Inc., Ventura, Calif. 

Deformation of Continental Slope Sediments Resulting 
from Large-Scale Downslope Creep 

Recently acquired high-resolution seismic data sug
gest that a previously undescribed style of deformation 
may be common in sediments on the continental slope. 
This deformation is characterized by folds whose axes 
are oriented roughly parallel with the slope of the sea-
floor (perpendicular to isobaths). In cross section, the 
amplitude and wavelength of folds range from 5 to 50 ft 
(1.5 to 15 m) and from 300 to 2,000 ft (100 to 600 m) 
respectively. The amplitude generally decreases with 
depth, and undeformed sediments form the base of the 
folded sequence. Folded sequences up to 400 ft (120 m) 
thick have been observed on the continental slope off
shore Louisiana. Where not buried beneath younger, 
undeformed sediments, these folds are expressed at the 
seafloor as a series of ridges and furrows which are 
mappable using side-scan sonar. Detailed mapping has 
shown that individual folds are several hundred to sev
eral thousand feet long and the areal extent of folding is 
tens of square miles. Where the continental slope is ir
regular, fold axes converge downslope into bathymetric 
lows forming a fanlike pattern. Folds are rare or absent 
where the continental slope is planar and on the crest of 
bathymetric highs. 

This style of deformation has been detected in sedi
ments consisting primarily of cohesive clays on the up
per continental slope off Louisiana, Texas, and Califor
nia where seafloor slopes range from 2 to 15%. It is 
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proposed that these cohesive sediments have moved 
downslope, and that folds developed in response to in
creasing lateral confinement as sediments converged 
within bathymetric lows. The general style of deforma
tion, preservation of bedding, and absence of faults sug
gest that movement occurred at a slow rate, probably as 
creep. 

Colorado School Mines, WEIMER, ROBERT J., 
Golden, Colo. 

Influence of Transcontinental Arch on Cretaceous Sedi
mentation and Petroleum Occurrences in Western In
terior 

A regional thinning of the marine Niobrara Forma
tion and equivalent strata, trending northeast across 
Colorado and adjacent states, reflects movement on the 
Transcontinental arch during the Late Cretaceous. The 
isopach pattern reflects low rates of deposition on the 
arch, a regional unconformity at the base of the Niobr
ara with onlap onto the broad structural high, and other 
unconformities within or at the top of the formation. 

Isopach maps of the Lower Cretaceous and of four 
time-stratigraphic intervals in the lower part of the Up
per Cretaceous (approximating the Graneros, Green
horn, Carlile, and Niobrara Formations) were prepared 
from surface and subsurface data. These maps suggest 
that tectonic movement of the Transcontinental arch 
affected the seafloor during times of worldwide changes 
in sea level. The major movement occurred during de
position of the upper Carlile and Niobrara Formations 
(late Turonian to early Santonian). 

This structural movement on the Transcontinental 
arch may have been significant in early stratigraphic 
entrapment of petroleum in high structural positions in 
the Dakota sandstones at two of the largest gas fields in 
the area: Wattenberg field in the Denver basin and the 
Blanco field in the San Juan basin. The downwarping of 
the traps into their present low structural positions oc
curred during the Laramide orogeny in latest Creta
ceous and early Tertiary time. 

The Transcontinental arch is but one of several 
northeast-trending cross-basin arches that influenced 
sedimentation and petroleum occurrences in Cretaceous 
of the Western Interior of North America. 

WEIMER, ROBERT J., and KAREN W. PORTER, 
Colorado School Mines, Golden, Colo., and COOP
ER B. LAND, Consultant, Bismarck, N.D. 

Comparison of Pore-Filling Material in Some Pennsyl-
vanian and Cretaceous Reservoir and Nonreservoir 
Sandstones 

SEM and thin-section study of core samples from 
producing sandstones and associated fine-grained facies 
from several stratigraphic intervals of Pennsylvanian 
and Cretaceous age in the Rocky Mountain region 
show different processes of pore-size reduction relating 
to: (1) original pore-fluid composition; (2) grain size 
and texture; (3) depositional environment; (4) timing of 
diagenesis; and (5) depth of burial. 

The sandstones studied and depositional environ
ments are; Tyler Sandstone, southwestern North Dako

ta, shoreline (barrier island); J sandstone, northeastern 
Colorado, distributary channel and channel margin; 
Frontier Sandstone, northeastern Wyoming, offshore 
marine bar; Almond Sandstone, southwestern Wyo
ming, shoreline (barrier island or tidal channel); Terry 
and Hygiene sandstones, northeastern Colorado, off
shore marine bar; and Raton Formation, southeastern 
Colorado, fluvial channel and channel margin. 

All the reservoir sandstones were deposited by rela
tively high-energy transport processes in fluvial, brack
ish, or marine depositional environments, and represent 
initially "clean" sandstones with relatively good poros
ity and permeability. Pore space in five of the six reser
voir sandstones has been initially reduced by precipi
tated kaolinite or chlorite. The Tyler Sandstone, a 
nearshore sandstone which underwent early near-sur
face diagenesis, exhibits reduced porosity related to pre
cipitation of caliche. 

Associated fine-grained, nonreservoir facies show a 
pore-filling composition that differs from the reservoir 
facies in both the marine and nonmarine sequences. 

WEIMER, ROBERT J., Colorado School of Mines, 
Golden, Colo. 

Influence of Basement Tectonics on Depositional Sys
tems and Seismic Stratigraphy 

The new field of seismic stratigraphy has focused at
tention on the reconstruction of depositional models in 
which seismic responses can be evaluated and interpret
ed. In many exploration programs, geologists and geo-
physicists limit their work to processing data from rela
tively thin petroleum-productive sequences. Amplitude 
and other seismic anomalies and porosity variations are 
studied in search for the elusive stratigraphic trap with
out concern for what geologic conditions are present at 
the deeper basement level. 

Current research in oil-productive basins indicates 
that recurrent movement on basement fault systems 
during deposition may have had an important influence 
on the distribution of "reservoir rock," on early fracture 
systems controlling petroleum migration, and on other 
subtle trapping mechanisms. The concept of drape fold
ing over basement faulting can be related to the concept 
of fault control of facies changes. Therefore, estab
lishment of fault trends in the basement may aid in pre
dicting stratigraphic traps. Using this approach, success 
in exploration may be improved by developing explora
tion models which incorporate basement level tectonics 
with stratigraphic and seismic anomalies occurring at 
shallower depths. 

WELLS. JOHN T., and JAMES M. COLEMAN, Loui
siana State Univ. Coastal Studies Inst., Baton Rouge, 
La. 

Sediment Suspension, Dewatering, and Mass-Move
ment Processes in Coastal Fluid Muds 

Large, northwestwardly migrating mud shoals, parts 
of which are composed of fluid mud (bulk density 1.05 
to 1.25 g/cc), front the shoreline every 30 to 60 km 
along the 1,600-km-long Guiana coast. The rather spec
tacular density variations that occur in these soft, gel-


