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Figure 8. Layer no. 7. The area where the sediments of the
layer no. 7 are not present is indicated. Sand
isolith contours are in feet.
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Thickness Deficiency

Theoretically, the relationship between the thickness
of a clastic sedimentary sequence and its base elevation
may be represented on a linear graph by a straight line.

The application of this theoretical assumption to the
Potomac sediments is represented in Figure 9. Plus-minus

50 feet is allowed for the measuring error which is
considered quite reascnable since the total thickness of the
sequence does not exceed 700 feet i.e. more than 14 per cent
is allowed to be in error. Most of the points on the graph
fall within the zone of the measuring error and very closely
follow the theoretical line. However, 6 points are located
in the area of the graph designated as thickness deficiency
zone. Inasmuch as the discussion of the individual layers
suggests rather continuous deposition throughout the Potomac
section, with the exception of the uppermost two layers
where this is undeterminable, the thickness deficiency may
be explained by the removal of the uppermost part of the
succession prior to the deposition of the younger Upper
Cretaceous marine sediments. To verify this suggestion the
isopach map of the Potomac Formation has been constructed
(Figure 10). In the area designated as being thickness
deficient the isopach map indicates an anomalous pattern
with locally closely-spaced contour lines. These features
of the isopach map may be indicative of the removal of a
part of the sedimentary sequence (Bishop, 1960).

On the basis of the above discussion, it is suggested
that erosion is the most probable cause responsible for the
deficiency in thickness of the Potomac sediments in that
part of the study area (Figure 11).

Composite Interpretation

The interpretation of the individual layers indicates
two important things which appear to be common to almost all
layers: (1) the deposition seems to have been continuous
throughout the Potomac sequence, and (2) the geometry of the
sand bodies suggests morphologic continuity with only some
transitional modifications., This aspect of continuity is the
most important conclusion reached by the study. However, it
must be pointed out that a more detailed investigation could
reveal some brief interruptions in deposition which probably
would not alter the fundamental conclusions reached by this
study.,

The deposition of the Potomac sediments appears to have

been continuous. Sediments deposited in a continental
environment, such as these deposits, are only rarely

16



LT

Figure 9.
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Graph showing the theoretical relationship between the thickness of the Potomac
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Figure 10. Isopach map of the Potomac Formation. Note
anomalous pattern and significant change of the
spacing between the contour lines. Thickness
is in feet,
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Figure 11. Area of Potomac thickness deficiency apparently

T

younger Upper Cretaceous marine sediments.



preserved since they are most likely to be removed by various
erosional processes. If they are preserved, the rate of
deposition and tectonic subsidence are the most likely factors
responsible for it.

Unidirectional currents are suggested as the transporting
agents of the Potomac deposits. However, it is not possible
to detect the direction of their flow owing to the nature of
the available subsurface data.

The interpretation of environments of deposition from
the electric logs as applied to this study is shown in
Figure 12, It reveals three closely related environments in
which the deposition of the Potomac sediments in this area
took place: channel, bank, and flood plain. Channel deposits
are recognized on the electric logs by their general tendency
to decrease in grain size upward in the section. 1In the case
of steady flow deposition, however, the grain size distribu-
tion may be uniform throughout the interval. The over=bank
deposits usually bear the "imprints" of small flow
fluctuations and are composed of thin layers of coarse and
fine sediments. A channel sequence may have similar
characteristics; however, the individual beds are usually
much thicker. Flood plain deposits,; which are here
considered to be the outward extension of the bank deposits,
are, generally, composed of fine sediments laid down under
tranquil flow conditions,

The flow fluctuations of the Potomac streams seem to
have been relatively freqguent as evidenced by the electric
logs. The direction of the flow was also variable and this
has been discussed elsewhere in this study. The mapping of
the environmental features has not been attempted because
of the inability of the applied method to give the vertical
position of sand bodies within the layers and extreme
difficulty in lateral correlation of individual beds from
the electric logs.

The persistence of the depositional trends, pointed out
previously, is a remarkable characteristic which very
consistently correlates with the depositional continuity.
The initial trend, however, was strongly influenced by the
basement topography. The structural map of the surface of
the crystalline basement complex is shown in Figure 13, and
reveals two distinct valleys extending, generally, west-east;
they are separated by a narrow ridge which widens in its
eastern part. The central part of the "northern valley" is
a flat area and it makes a distinct change in topography
between the two extreme parts of the valley. The "southern
valley", however, deepens uniformly toward the east.

Figure 13 represents actually the distorted replica of the
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Figure 12. 1Interpretation of depositional environments and
general flow characteristics of well Dc52-1.
Lateral correlation of the individual environ-
ments has not been attempted because of the
complex lateral lithofacies changes and the
large spacing between individual wells,
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Figure 13.
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Structural map of the surface of the crystalline
basement complex. The "northern" and "southern"
valleys and the narrow ridge which separates
these two are apparent. Contours represent the
depth to the basement complex in feet measured
from sea level datum,.
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original configuration of the basement topography since the
whole Coastal Plain region has experienced epeirogenic
downwarping, and it is, therefore, necessary to level off
the structural map to obtain the original configuration.
Such a process reveals the change in the direction of the
trend of the topographic features. The general trend is

now north-south as indicated in Figure 2. The influence of
this initial trend may be followed into the layers no. 2 and
3 (Figures 3 and 4) which suggests that the depositional
trend of the Potomac sediments, at least in the lower part
of the succession, has been governed by the configuration of
the crystalline basement complex,

CONCLUSIONS

(1) The deposition of the Potomac sediments appears to
have been continuous throughout the time of their formation.
Interruptions, if they indeed existed, were probably short
so that they did not alter the apparent depositional
continuity.

(2) The depositional trend is remarkably consistent
through the Potomac section and is characterized by only
transitional modifications.,

(3) The geometry of the sand bodies resembles the
shoestring channel deposits formed by unidirectional
currents., The direction of the flow, however, cannot be
determined on the basis of the available data.

(4) The initial deposition of the Potomac sediments
was governed by the basement topography. The influence is
apparent in the lower three layers of the section.,

(5) The uppermost part of the Potomac sequence seems
to have been removed by erosion. The most conclusive
evidence for this is the observed thickness deficiency and
the anomalous pattern of the isopach map of the whole
Potomac sequence.
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