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terozoic) is a high-energy, terrigenous shelf deposit. Chert is a
minor but widespread component of the Wishart and occurs in
three main forms: (1) interstitial cements consisting of a
mosaic of fine quartz crystals; (2) thin layers and lenses of very
fine-grained chert lutite with finely disseminated impurities;
and (3) peloids to flat pebbles of fine-grained chert lutite. The
clasts of chert lutite are clearly intraformational; they are
closely associated with and texturally identical to the in-situ
chert layers. Chert cements are also found in intraclasts. All of
the chert types are restricted to a few thin intervals which form
good marker beds, and none show any signs of replacement.,
These observations indicate the cherts are primary siliceous
deposits. Based on their textures and the sedimentary struc-
tures in which they are found, the cements must have formed
as rigid precipitates; the lutites as mud-like, slack-water ac-
cumulations; and the peloids to pebbles as rip-up clasts. The
silica was probably hydrothermal in origin because the
stratigraphic distribution of the chert is independent of facies
and there is no evidence of basin restriction or evaporative
conditions. The Fleming Formation, which lies directly
beneath the Wishart, may have been the source of the
postulated silica-rich hydrothermal waters. The Fleming con-
sists mostly of brecciated and silicified rocks and an abun-
dance of crystalline, void-filling quartz. The Wishart cherts of-
fer proof that siliceous sediments and cements can accumulate
rapidly in terrigenous marine environments. They provide an
example of one mechanism for making the similar chert
peloids which are abundant in early Proterozoic iron-
formations.

SLOSS, L. L., Northwestern Univ., Evanston, IL
Comparative Anatomy of Cratonic Unconformities

Cratonic unconformities represent (1) coincidence of sur-
faces of sedimentary accumulation with depositional base
level, or elevation of depositional surfaces above erosional
base level and (2) renewed deposition covering surfaces of
nondeposition or erosion. The chronostratigraphic record of
unconformities is best displayed on Wheeler diagrams on
which geographic distances are plotted against
chronostratigraphic intervals or absolute time. Assessment of
the lithostratigraphic significance of unconformities requires
reconstruction of the pre-unconformity stratigraphy and
estimation of the thickness (or volume) of the strata eroded
and of their lithologic character.

Interregional unconformities fall into two major types: (1)
those marked by subequal values of nondeposition and ero-
sion, commonly involving 5 to 30 Ma and the stripping of as
much as 1 km over very broad areas; the sub-Kaskaskia uncon-
formity (Early Devonian to Early Carboniferous) is an exam-
ple; and (2) unconformities characterized by short-term
nondeposition (< 5 Ma) and extremes of erosional vacuity;
e.g., the sub-Absaroka surface (Late Carboniferous).

Conventional wisdom would suggest that episodes of
cratonic nondeposition and erosion should equate with ac-
celerated detrital deposition at continental margins and with
perturbations of marine chemistry. Evidence is accumulating
to indicate a degree of concomitance between cratonic events
and oceanic geochemistry but no complementary pattern is
clear in terms of slope/rise depositional rates. Indeed, certain
major unconformities identified on continental slopes appear
to have equivalents on cratons. These and related questions de-
mand increased communication between land-based and
seagoing stratigraphic and tectonic specialists.

SMALLEY, R. G., and R. L. BURTNER, Chevron Qil Field
Research Co., La Habra, CA
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Geochemical Correlation of Sedimentary Rocks

A geochemical method has been developed that can provide
effective regional or local correlations in sedimentary sections.
This method depends on careful selection and processing of
well samples followed by quantitative spectrochemical analysis
for both major and trace elements. It has been used successful-
ly in numerous field studies involving sand/shale and car-
bonate sections of nearly every geologic age from Cambrian to
Holocene.

The method relies primarily on compositional variables in
the clay component of sediments because these have the best
long-range continuity in a basin. Ratios of related elements
such as V/Cr and Cu/Ni are useful because they minimize the
effects of lateral changes in lithology or environment. Ratios
that reflect primarily basinal changes in water composition are
particularly useful, although environmental or provenance in-
fluences can be used as well. Abrupt changes in element ratios
commonly record the locations of unconformities that are
useful in correlation, whether or not they represent a major
hiatus.

This geochmical method has proved to be especially well
suited to defining correlation points within late Paleozoic
strata of Devonian to Leonardian age in west Texas. Spec-
trochemical analyses of shale drill cuttings from wells covering
much of the Delaware and Juno-Val Verde basins defined
regional geochemical units. They extend throughout the
Delaware basin, into the Juno-Val Verde basin to the
southeast, and onto the Carlsbad shelf to the northwest. In-
dividual correlation points were identified over distances of up
to 300 mi (483 km). Data from later seismic surveys support
the stratigraphic concepts developed from the geochemical
correlations.

SMITH, GUY W., Chevron U.S.A. Inc., New Orleans, LA

Sedimentology of Tuscaloosa Sandstones from False River
and Judge Digby Fields, Pointe Coupee and West Baton
Rouge Parishes, Louisiana

Significant gas reserves at depths ranging from 19,800 to
20,400 ft (6,035 to 6,218 m) have been established in
Tuscaloosa sandstones at False River and Judge Digby fields
(Chevron U.S.A. Inc. discoveries) located within the deep
Tuscaloosa gas trend. The sandstones are within an Upper
Cretaceous clastic wedge that thickens in front of, and to the
south of, a Lower Cretaceous carbonate shelf.

Reservoirs at Judge Digby field are part of a thick clastic
section comprised of gray shales and medium to coarse-
grained sandstones, in part conglomeratic. Paleontology, tex-
tural grading, bed contacts, and sequential arrangement of
sedimentary structures suggest fluvial and deltaic en-
vironments. Reservoirs at False River field are stratigraphically
younger and are interpreted as part of a barrier bar sequence.
These sandstones are fine to medium-grained and occur at the
top of upward-coarsening gradational sequences. In both
fields, the reservoirs commonly have maximum porosities
above 25% and permeabilities in excess of 100 md. Although
these reservoirs are presently geopressured, petrographic
evidence and density of the associated shales indicate that the
sandstones are not undercompacted. A study of the sandstone
framework suggests that burial diagenesis dramatically reduc-
ed the primary pore system, eliminating significant permeabili-
ty. Leaching of the grain framework created an important con-
tribution to effective secondary porosity and reestablished lost
permeability. The secondary pores are easily identified by relic
rims of authigenic, grain-coating chlorite cement which per-
sisted after selective grain removal by dissolution. Commercial
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RELIC RIM OF CHLORITE CEMENT
Chevron #1 Crochet
Pointe Coupee Ph., La.

19929 ft. (6075m)
Porosity 29% Permeability 680md

production from these deeply buried Tuscaloosa sandstones is
dependent upon secondary enhancement of a reduced primary
pore system and its subsequent maintenance by geopressure.

SMITH, PETER A., Univ. of Texas at Austin, Austin, TX
Mineral Deposits at Shelf-Slope Break

Sedimentologic, geochemical, and tectonic processes, both
past and present, in the vicinity of the shelf-slope boundary
have created favorable conditions for the formation and ac-
cumulation of a range of mineral deposits. Phosphorites and
authigenic sulphides are probably the most important but
other deposits, including heavy mineral placers and ag-
gregates, are of interest, The nature and formation of these
deposits are reviewed with particular reference to the relevant
processes which characterize the outer shelf and upper con-
tinental slope. These processes include the reworking of con-
solidated deposits which crop out on the outer shelf;
authigenic sulphide formation in intra-slope basins or where
the oxygen-minimum layer intersects the outer shelf or upper
slope; the accumulation of heavy mineral placers along ancient
strandlines and the subsequent reworking during the passage
of the transgressing shoreline; authigenic mineral formation in
relict sediments; and the bypassing of the outer shelf by recent,
terrigenous sediment which might otherwise dilute the valuable
minerals present.

An attempt is made to realistically appraise the economic
potential of the mineral deposits found close to the shelf-slope
boundary. Although at present they are nothing more than a
gleam in the marine prospector’s eye, strategic considerations,
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the availability of local markets for the commodities produc-
ed, and the depletion in the available land-based resources

- could make such deposits economically viable in the not-too-

distant future.

SMITH, THOMAS N., and GEORGE W. PETERING, U.S.
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b Petroleum Potential of Shelikof Strait Based on Outcrops in

Katmai National Monument, Alaska

During the summers of 1979 and 1980, the U.S. Geological
Survey conducted field work in Katmai National Monument to
assess the reservoir and source rock potential of stratigraphic
units which project into the Shelikof Strait outer continental
shelf. Six stratigraphic sections and two traverses of Jurassic,
Cretaceous, and Tertiary rocks were measured and sampled.
Samples were analyzed for porosity, permeability,
geochemistry, and fossil age dates.

Rocks with the highest organic contents are from the Upper
Jurassic Naknek Formation (late Kimmeridgian) and from the
Upper Cretaceous Kaguyak Formation (Maestrichtian).
Organic-rich rocks of these ages found along Hallo Bay also

have a strong petroliferous odor. These rocks are part of a

large, complex anticline which plunges northeast into Shelikof
Strait. The anticline is flanked by the Tertiary West Foreland
Formation, with Middle Jurassic Shelikof Formation near the
axis. Lower Cretaceous rocks were found between the Naknek
and Kaguyak Formations, including discovery of Valanginian
and Albian rocks on this part of the Alaska Peninsula. Several
unconformities were observed in the area, the most notable of
which is between the Upper Jurassic Naknek Formation and
the Upper Cretaceous Kaguyak Formation,

Upper Cretaceous sandstones of good reservoir quality were
penetrated by the ARCO Lower Cook Inlet COST No. 1 well.
Onshore, source rocks were found in both the Naknet Forma-
tion (upper part) and the Kaguyak Formation. Mapping of
these units should reveal promising exploration targets in the
Shelikof Strait OCS.

SMOOT, JOSEPH P., State Univ. New York at Stony Brook,
Stony Brook, NY

Subaerial Exposure Criteria in Modern Playa Mud Cracks

The playa mud flats of five closed basins in Nevada and
California were examined to establish the characteristics of
their ubiquitous mud cracks. The mud-crack patterns seen in
plan view reflect local conditions of deposition, ground-water
level, and exposure time. The purpose of this study was to
determine how they appear in vertical cross section (as seen in
rock outcrops or drill cores). Trenches and polished slabs of
plastic impregnated surface samples reveal a variety of mud-
crack cross sections, including: (1) sinuous, V-shaped fillings
with lobate margins; (2) marked changes in width of a single
filling; (3) branching fillings; (4) horizontal and obliquely dip-
ping cracks; (5) breccia patterns created by mud-filled vertical
and horizontal cracks; and (6) multiple crack fillings. These
features are similar to characteristics used for identifying suba-
queous shrinkage cracks in the rock record. Although suba-
queous shrinkage is possible for the playa mud cracks, more
important mechanisms for their formation are: (1) superim-
posed mud-crack patterns in areas of low sedimentation; (2)
soil-like processes (internal drying, eluviation, clay expansion,
and shrinkage); (3) partial erosion and mechanical slumping of
mud-crack margins; and (4) plastic sediment flowage during



