


rine sandstones and shales of the XB
unit could contain petroleum if ac-
cumulations in permeable and porous
sandstones pinching out updip into
impermeable sandstones and shales
could be found. For example, offshore
bars and/or channel sandstones could
have been developed in central and
southern North Dakota where the
middle XB unit marine sandstones
and shales grade into non-marine
sandstones and shales (see Figure 4).
The uppermost marine sandstone of
the XB unit (see Figure 5) could also
be locally developed in porosity and
permeability to form stratigraphic
traps for petroleum accumulation. Ex-
amples in an equivalent interval to
the XB unit are found in the Sas-
katchewan portion of the Williston
Basin in the Cantuar, Fosterton, Gull
Lake, Success, North Premier, Bat-
trum, Verlo and Wapella fields.

The very basal sandstones {consid-
ered Lower Cretaceous in age for this
discussion) of the YA unit are very
discontinuous and may be marine, at
least in part, in the deeper parts of
the Williston Basin of western North
Dakota. Hence, there are possibilities
of stratigraphic traps in these sand-
stones, The nearest production in
sandstones equivalent to those of the
basal part of the YA unit is in the
Cat Creek field of central Montana,
a field not in the Williston Basin. The
uppermost sandstone of the YA unit
is mostly marine, but because the
sandstone is continuous throughout
the greater part of North Dakota
there appears to be little likelihood of
stratigraphic trap accumulations ex-
cept in the upper interval of western
North Dakota, and that too appears
very remote.

The YB unit contains equivalents
of the Newcastle sandstone, a prolific
producer on the west flank of the
Black Hills in the Powder River Basin
of Wyoming. These equivalents are
discontinuous, marine to non-marine,
channel and deltaic (?) sandstones
that could well be potential petro-
leurn reservoirs in southwestern North
Dakota where they thicken and thin
rapidly in this area and stratigraphic
traps in this unit are quite probable.
There is, of course, no petroleum pro-
duction from this interval and preced-
ing intervals discussed in the Willis-
ton Basin portion of North Dakota.
So far this sandstone and underlying
Jurassic-Cretaceous sandstones are
known only as producers of artesian
water in North Dakota,
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FIGURE 5—Paleolithologic map of top of XB Unit. Uppexmost marine sandstone of XB
unit may be locally prospective for oil in stratigraphic traps.

In summary, the regional tectonism,
epeirogenic movement that controlled
the deposition of the subject Jurassic
and Cretaceous sediments primarily
caused a “silting in” of the marine
Jurassic Basin and the later develop-
ment of a marine basin of a different
environment during the Lower Creta-
ceous. The epeirogenic movement that
controlled the deposition of the Juras-
sic sediments can be described as a
gradual uplift with intermittent sub-
sidence. Conversely, the epeirogenic
movement that controlled the deposi-
tion of the Cretaceous sediments can
be described as a gradual subsidence
with Intermittent uplift.

The lithologies and environments
discussed are time transgressive. The
Jurassic lithologies and environments
mostly appear to be time transgres-
sive in a western direction in North
Dakota. The overlying gross Creta-
ceous lithologies appear to be prima-
rily time transgressive in an eastern
direction. The Jurassic-Cretaceous
boundary is then wrapped in a his-
tory of regional tectonics. The bound-
ary appears to be primarily grada-
tional in North Dakota.

(The writer thanks the State Geolo-
gist, North Dakota Geological Survey
for permission to publish this article.
The article is a modified and con-

densed version of a paper presented
at the Second International Williston
Basin Symposium, Regina, Saskatch-
ewan, 1958.)
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