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MississIPPIAN CHARLES FORMATION AND THEIR
SIGNIFICANCE TO THE DoOLOMITE PROBLEM

Samples of grey-buff, hard and brittle, cryptocrystal-
line evaporitic dolomite from the Charles Formation of
southern Saskatchewan have an average 60" value of
—+0.64 per mil relative to the PDB standard. Compared
to normal marine calcite limestones of the same age
(60¥= —6.21, standard deviation=0.899,), the dolo-
mite is depleted in O to the extent of 6.85 per mil. This
result does not preclude a primary chemical origin for
the dolomite as do the isotopic data of Degens and Ep-
stein (Geochim. Cosmochim. Acta, 28, 23, 1964).
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LaTte CrETACEOUS DELTAS, Rocky MouNTAIN REGION

During the Late Cretaceous, a basin of deposition
covered the western interior of the North American con-
tinent, extending from the present Gulf of Mexico to the
Arctic. Large quantities of detrital sediment were trans-
ported from a source area along the western margin of
the basin and deposited in coastal plain, shoreline, and
marine environments. Rivers carrying the sediment
load formed three large delta complexes: one in central
Montana; a second in central Wyoming; and, a third in
northern Colorado and southwest Wyoming. These
three deltaic centers formed dispersal points from which
sediment was carried and distributed within the basin
by marine processes. Of the three delta complexes, the
northern Colorado-southwest Wyoming delta contains
the greatest volume of sediment, representing 2 to 3
times the volume of each delta to the north.

Deltas are defined by establishing time-stratigraphic
units in the marine shale formations, either by faunal or
physical criteria, and by tracing these units into the
shoreline sandstone and coastal plain deposits. Litho-
facies maps, isopachous maps, and restored sections are
prepared for each time-stratigraphic unit. The recogni-
tion of a delta is based on two or more of the following
criteria: 1) an arcuate lithofacies pattern of coastal
plain strata (nonmarine) protruding into the marine
basin; 2) for a designated time-stratigraphic unit, thick-
est deposits in the general shoreline zone (area of topset
and foreset strata) associated with this lithofacies pat-
tern; 3) a complex intertonguing of marine (foreset and
bottomset) and nonmarine (topset) strata; 4) rapidly
changing shoreline sandstone trends from one time-
stratigraphic unit to another; 5) abundance of stream
deposits over deposits of other environments of coastal
plain; 6) biological criteria in marine strata, especially
lack of fossils (absence of pelagic calcareous foraminif-
era); arenaceous benthonic forms tend to dominate; 7)
persistence of above criteria in vertical stratigraphic se-
quence indicating semi-permanency of drainage sys-
tems responsible for deltaic deposits.

In Upper Cretaceous strata, topset strata are charac-
terized by lenticular sandstone, siltstone, claystone,
shale, and coal. Depending on the nature of the river
load and the energy of the basin, the foreset strata may
be interbedded siltstone and shale, or large sheets of
sandstone forming a partial aureole around the nose of
the delta. Bottomset strata are shale or interbedded
shale and siltstone with minor amounts of sandstone.

The Upper Cretaceous (Campanian and Maestrich-
tian) of southern Wyoming and northern Colorado illus-
trates deltaic sedimentation and its influence on oil ac-
cumulation. Localized deltaic loading caused penecon-
temporaneous differential deformation of the subsiding
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basin floor. Incipient structural highs between the
more rapidly subsiding delta areas controlled early mi-
gration of petroleum in stratigraphic traps. Where
subsequent geologic history has favored preservation of
these early traps, large petroleum accumulations have
been discovered.
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IrriNois BasiN: DEPOSITIONAL OR PosT-DEPOSITIONAL?

Pre-Pennsylvanian stratigraphic and tectonic pat-
terns of the Illinois Basin region are revealed through
analysis and segregation of the Sauk (Late Cambrian-
Early Ordovician), Creek (Middle and Late Ordo-
vician), Tutelo (Silurian-Late Devonian), Piankasha
(intra-Devonian), and Tamaroa (latest Devonian-Mis-
sissippian) sequences. To relate the Illinois Basin to its
regional setting, these pre-Pennsylvanian (pre-Ab-
saroka) unconformity-bounded successions are deline-
ated from Wisconsin to Tennessee and from Ontario to
Oklahoma. Abundant Absaroka strata of the Illinois
and other major basins involved are excluded because
the regional identity of an adequate number of intra-
Pennsylvanian stratigraphic datum surfaces is uncer-
tain.

Approximate basin limits are customarily outlined by
the outcrop of the base of the Absaroka sequence in
llinois, western Indiana, and northwestern Kentucky.
Original interregional continuity of most units compris-
ing the five pre-Absaroka sequences, and the differential
degradation patterns beneath each and beneath the
Absaroka, deny inception of basin development until at
least Pennsylvanian time. For example, the Creek se-
quence of the basin is neither depositionally nor preser-
vationally thicker than that to the west in Iowa or to
the north in southeastern Wisconsin; but it is both
depositionally and preservationally thinner than that to
the east and south in Indiana, Kentucky, and Tennes-
see. Except for areas of its later erosional removal, such
as the Cincinnati Arch and the Nashville and Ozark
Domes, the Tutelo sequence is at least as well preserved
in areas adjacent to the Illinois Basin as it is within. The
Piankasha and Tamaroa sequences thicken deposition-
ally from north to south across the basin.

Although these patterns do not date the actual onset
of basin formation, they nevertheless demonstrate that
the long-prevailing hypothesis that the Illinois Basin
was persistently negative during most of Paleozoic time
is invalid, and that subsidence was post-depositional at
least with respect to its pre-Absaroka content.
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DEPOSITIONAL AND STRATIGRATHIC FEATURES OF LiT-
TORAL ALGAL BIOHERMS AND Basin FAcIEs

The Devonian Nubrigyn Reef Complex, Australia,
consists of a littoral and a sublittoral facies. The former
is composed of numerous abruptly intertongued lithol-
ogies: impure algal detritus, andesite pebble lenses, De-
vonian erosional remnants of andesite lava flows, and
over 300 pure algal atoll-like biocherms (some fringing
the andesite hills) and biostromes with lagoonal
codiaceae-calcarenite. Numerous depositional and dia-
genetic features are suggestive of a turbulent intertidal
environment.

The sublittoral deposits consist of uniformly-bedded
detrital algal limestones with interbedded claystones.
Most of the former are graded and are believed to be
turbidites. There are scattered, thick, lens-like



