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5.4 Isopach Maps

5.4.1 Isopach of the Viking Coarse Sediment Package

Shown in Figure 5.12 is an isopach map of the Viking
coarse sediment package (between marker B and C, see Figure
2.2, p.19) measured from resistivity logs (see section 5.3.1
for discussion of marker cut-offs). The contour interval is
2 ft (0.61 m). Areas with coarse sediment thickness greater
than 15 ft (4.6 m) are coloured red, between 5 (1.5 m) and
15 ft (4.6 m) are uncoloured and less than 5 ft (1.5 m) are
coloured yellow.

As determined from the log cross-sections (Figures 5.5
to 5.8) in section 5.3.2 and mapping of the maximum pebble
size (Figure 5.2), the coarse sediment in the off-field
wells is not as coarse as that found in on-field wells.
There is essentially no coarse sediment development to the
south of Gilby A and B and to the north of Willesden Green
(partially mapped). There are a few scattered wells which
contain thin accumulations of coarse sediment, previously
referred to as a "pebble lag"” (chapter 3 and this chapter,
5.2). The coarse sediment gradually thickens along the
southern margin of the Gilby A and B fields towards the
northeast. The coarsest and thickest accumulations occur
in the central part of the A-1, A-2 and A-3 of Gilby A and
in the northwest corner of Gilby B. To the north of the
field boundaries in both fields the coarse sediment locally

thickens but generally gradually thins towards the
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Fig. 5.13. 1Isopach map of the upper datum (marker A)
to the lower surface of the coarse sediment package (marker
B or C) in the Gibly A and B fields. This map represents
the topography on the lower surface of marker B or C with
regional tilt removed. Separations of 20-30 ft (6.1-9.1 m)
are coloured red (denoting highest stratigraphic area),
separations of 30-50 ft (9.1-15.2 m) are uncoloured and
separations of 50-60 ft (15.2-18.3 m) are coloured yellow
(denoting lowest stratigraphic area). Note that the highest
stratigraphic areas occur south of the Gilby A and B fields
and to the north of the Willesden Green field and the lowest
stratigraphic areas occur over the fields and to the north

of Gilby A and B.
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northeast.

5.4.2 Isopach of Upper Datum to Lower Surface of Coarse

Sediment Package

Shown in Figure 5.13 is the isopach of the upper datum
(marker A) to the base of the coarse sediment package
{marker B or C). Refer to 5.3.3 for the discussion of the
reliability of the upper datum (marker A). Since it has
been shown that the upper datum is horizontal, this isopach
map is essentially illustrating (removing the regional dip
to the southwest) the topography on this lower surface over
the study area. As discussed previously in chapters 3
(section 3.3) and 5 (section 5.2.2) this lower surface of
the coarse sediment package represents a period of erosion -
a depositional hiatus. The three solid lines numbered 1, 2
and 3 refer to cross-sections which are presented in Chapter
6.

The thinnest separation (20 to 30 ft, 6.1 to 9.1 m)
between marker A and the lower surface of the coarse
sediment package denotes the highest stratigraphic area,
which is coloured in red (Figure 5.13). Conversely, the
thickest separation (50 to 60 ft, 15.2 to 18.3 m) between
marker A and the lower surface of the coarse sediment
package denotes the lowest stratigraphic area, which is
coloured in yellow. The areas having separations between 30
and 50 ft (9.1 to 15.2 m) are uncoloured.

In general the separation between markers A and B or C
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is thickest over the Gilby A and B fields and to the north
of these fields. The thinnest separation occurs to the
south of the Gilby A and B fields and to the north of the
Willesden Green field (see location map, Figure 3.35, p.79).
Therefore the lowest stratigraphic areas generally occur

where the coarse sediment is thick.

5.5 Summary

Mapping of the facies distribution and study of the
detailed field geometry through the use of core and log data
allows a number of generalizations to be made about the

Viking sediments in the study area:

1. The capping conglomerates are thickest in the Gilby
A-3 area and are thinnest in the Gilby A-1 and Gilby B-1
areas. A thin, discontinuous "pebble lag" (or pebble
veneer) is suggested to occur off-field south of the Gilby A
and B and to the north of the Willesden Green field.

2. The largest chert pebbles within the capping
conglomerates occur within the thickest accumulations of
that unit.

3. Glauconite is generally found in the A-1 and A-2
area of Gilby A but is absent in the A-3 area of Gilby A and

in all of Gilby B.
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4. The lower surface of the coarse sediment package is
stratigraphically lowest in areas where the coarse sediment
package is thickest. This relationship is shown with a
horizontal marker A.

5. Evidence for erosion below the lower surface of the
coarse sediment package is shown through: 1) the thinning
and absence of markers (C-1, C-2 and D) between markers C
and E; and 2) the absence of Facies B north of the central
part of the Gilby A and B fields.

6. The coarse sediment package extends to the north
beyond the field boundaries, where the lower surface of the
coarse sediment drops to its lowest stratigraphic position
about 3-4 mi (4.8-6.4 km) northeast of the field and

thereafter very gradually rises stratigraphically.



Chapter 6: CONCLUSIONS

6.1 Introduction

The Viking Gilby A and B fields may have been deposited
either as a shoreface attached sandbody or an offshore
developed sandbody (see Chapter 1). Through discussion and
interpretation of the facies and field geometry (Chapters 3
and 5) it will be shown that the Gilby fields were more

likely deposited as a shoreface attached sandbody.

6.2 Gilby A and B Scour

Detailed study of log markers and facies variations
throughout the study region has revealed a linear scour
which begins along the southwestern margin of the Gilby A
and B fields. This scour surface is coincident with the
lower surface of the Viking coarse sediment package (defined
in Chapter 2) and is represented by a chert pebble-lag
(pebble-veneer) to the southeast of the fields. Important
to the recognition of the scour surface was determining that
this surface is coincident with Facies B (sideritized muddy
siltstone with Skolithos) in the areas where Facies B
occurs. As has been discussed previously (Chapters 3 and
5), Facies B immediately underlies the chert pebble lag and
occurs only along and to the south of the southwest margins
of the fields - it has been eroded to the northwest where

192
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the scour surface has been shown (Chapter 5) to drop
stratigraphically. Additional evidence of scour and erosion
was observed in the thinning of muddy siltstones (Facies A)
between markers C and E which include the disappearance of
log markers (C-1, C-2 and D) (see Chapter 5). The scour
surface has been shown to drop stratigraphically towards the
northeast margin of the fields and gently rises
stratigraphically approximately 3-4 mi (4.8-6.4 km) beyond
the northeastern margin of the fields. The maximum
thickness of the coarse sediment package "infill" occurs
along the central portion of the fielda. Before discussing
and suggesting a possible mechanism of development of the
scour and its subsequent infill a number of cross-sections
showing the relationship between the scour and the Viking

coarse sediment package will be discussed.

6.3 Review of the Gilby A and B Coarse Sediment

Distribution and Scour

6.3.1 Introduction of Figures 6.1, 6.2 and 6.3

To summarize and emphasize the geometry and thickness
changes of the Viking coarse sediment package with respect
to the scour throughout the study area Figures 6.1,

6.2 and 6.3 are included. Figures 6.1, 6.2 and 6.3 each
contain two cross-sections from the southwest-northeast
oriented lines of section labelled 6.1, 6.2 and 6.3 in

Figure 5.13. Cross-sections in each figure show the
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Fig. 6.1. Cross sections 6.1a and 6.1b, location shown

on Figure 5.13. 8See text for discussion.
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Fig. 6.2. Cross sections 6.2a and 6.2b, location shown

on Figure 5.13. See text for discussion.
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Fig. 6.3. Cross sections 6.3a and 6.3b, location shown

on Figure 5.13. See text for discussion.
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separation between upper marker A (which has been inferred
to have been deposited horizontally and is used as the datum
in all cross-sections, see Chapter 5) and the two markers
which envelope the Viking coarse sediment package. The two
markers are: marker C, which represents the base of the
coarse sediment package, (this data is taken directly from
Figure 5.13 - isopach of marker A to marker C) and marker B,
which represents the top of the coarse sediment package
(this data is taken from Figure 5.12 - isopach of the
separation of markers B and C, or the thickness of the
coarse sediment package). The separation between upper
marker A and markers B and C is shown in feet along the left
margin of all sections.

The upper cross-section in Figures 6.1, 6.2 and 6.3 was
constructed using values only from actual resistivity
well-log data which the line of section intersected (the
round circles represent well locations from Figure 5.13
which are included in the upper sections). The lower
cross-section in Figure 6.1, 6.2 and 6.3 was constructed
using data taken from points of intersection between contour
lines and the lines of section both from Figure 5.13. The
lower cross-section in each figure was constructed using
contour data, these sections contain more data points and
generally appear smoother than the upper well-log data
sections.

For the separation between markers A and C the value

was simply taken from Figure 5.12 in the manner described



above. The separation between markers A and B was
determined by plotting the thickness values of the coarse
sediment package, equal to the marker B to C separation,
from Figure 5.12. These values were taken from Figure 5.12
from the same positions where either: a) well-log locations
which the line of section intersected in Figure 5.13 (upper
cross-sections in Figures 6.1, 6.2 and 6.3; or b) contour
lines and the lines of section from Figure 5.13 intersected
(lower cross-sections in Figures 6.1, 6.2 and 6.3).

On all sections the positions (as mentioned above,
relative to marker A) of marker B, representing the top of
the coarse sediment package and marker C (heavy solid
outline) representing the scoured surface or lower surface
of the coarse sediment package are labelled. The single
line to the left of the lines labelled marker B and C
represents the coincident surface to these markers where no
coarse sediment is found. The dotted lines above this
surface represents the position of possible coarse sediment
observed in core.

Location of Viking field boundaries are shown on each
cross-section by vertical bars with "in-field" directed
arrows. The vertical scale is shown in feet on the left of
all cross-sections (labelled distance below marker A) and
the horizontal scale is given on each figure in miles;

vertical exaggeration is about 528x.

201



202

6.3.2. Discussion of Figures 6.1, 6.2 and 6.3

The upper surface of the coarse sediment package
(marker B) gently undulates in all cross-sections. All
sections demonstrate that the lower surface of the coarse
sediment package (marker C) drops stratigraphically to the
northeast beginning approximately to the southwest of the
Gilby A and B field margins. Sections 6.1 and 6.3 (Figures
6.1 and 6.3 respectively) are similar in that the field
areas Gilby B-1 and A-1 are situated at the position of the
first stratigraphic drop. Further to the northeast (2 - 3
mi, 3.2 - 4.8 km) a second stratigraphic drop occurs, beyond
this the scoured surface begins to rise stratigraphically
again. Section 6.2 (Figure 6.2) differs from sections 6.1
and 6.3 in that at least 4 stratigraphic drops of the lower
surface of the coarse sediment package (marker C) occur in
6.2. The first stratigraphic drop occurs to the southwest
of the Gilby A-3 margin. The second stratigraphic drop
coincides with the Gilby A-3 area. Towards the northeast
are 2 stratigraphic drops separated by a significant 10 ft
(3 m) stratigraphic rise of marker C. The location of the
Gilby A and B fields on each section coincides with the
steepest portion of the stratigraphic drop of marker C - the
base of the coarse sediment.

The character of the coarse sediment package from
resistivity logs observed through these sections (detail
description in Chapter 5) change from "v-shaped” along the

southwest field margins, to "blocky" at the central area of
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the fields. To the northeast, outside of the field margins,
the log character remains "blocky" but the maximum
resistivity is often reduced to half of what it was within
the fields. To the northeast of the Gilby A and B fields,
the log character becomes "funnel-shaped”.

The coarsest and best developed sandstones and
conglomerates are observed in core, coincident with the
"blocky" log response. The sandstones and conglomeratic
facies identified in core would appear to be banked up
against the steepest flank of the lower surface of the
coarse sediment package. Towards the northeast beyond the
field boundaries ("funnel-shaped"” log response) the coarse

sediment package is dominated by s8ilt size sediment.

6.4 Development and Infill of the Gilby Scour

Development of this scoured surface is problematic, a
possible explanation for its development would have this area
situated at or very near the shoreface. A rapid
transgressive period or relative sea level rise could have
resulted in erosion of the shoreface leaving the scoured
topography. This topography being subsequently infilled by
the Viking coarse sediment package during a relative drop in
sea level in the (middle) Late Albian. Conversely, a rapid
drop in sea level could have resulted in the development of
the scoured topography by down-cutting in the study area.

This was followed by scour topography infilling during
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continued, though slower regression.

The coarse sediment package which infills the scour
within the Gilby A and B field has from 1 to 3 individual
coarsening-upward sequences (see Chapter 3). Each of these
sequences may represent minor sea level fluctuations, with
deposition occurring during regressive periods. The coarse
sediment infilling of the scour probably occurred under
influence of a longshore current system. Subsequent
transgression resulted in the blanketing of the coarse
sediment package with mudstone (Facies K).

Deposition of the pebble-veneer south of the Gilby A
and B fields may be coeval with the scattered pebbles
occurring at the base of the coarse sediment package within
the Gilby fields (Chapter 3, section 3.4). This is apparent
since in areas where the Skolithos burrows (Facies B) occur
they are both infilled and overlain by chert pebbles, and in
areas with no Skolithos burrows the base of the coarse
sediment is composed of scattered chert pebbles. The thin-
ness of the pebble veneer to the south of Gilby may be due
to subsequent sea level fluctuations (during deposition of
the coarse sediment package) which could have removed some
of the pebbles leaving a portion as a thin veneer over the
area. The area south of Gilby could have been subaerially
exposed but evidence such as roots would have been removed.

The Viking coarse sediment package in the Willesden
Green field may have been deposited prior to deposition at

the Gilby fields. 8Since Willesden Green was landward
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(during Viking Time) of the Gilby fields, deposition during
a regressive period would likely have occurred at Willesden
Green first.

It is unlikely that these Viking fields were deposited
as an offshore sandbody such as an offshore bar since the
sedimentology of the coarse sediment package does not
exemplify the geometry of a positive bar feature (see
Chapter 5). The contact of the lower surface of the coarse
sediment package is erosive and abrupt with the lower
siltstone (Facies A). An offshore bar would show a
gradational coarsening-upward sequence. The capping
conglomerates of the coarse sediment package are unsorted
and show a chaotic fabric whereas in a barrier bar system
reworking and sorting of the conglomerate might be expected.
From the normalization procedure performed on the upper
datum (marker A, see Chapter 5) and structure map of the
upper datum the geometry of the lower surface of the coarse
sediment package as shown in sections 6.1, 6.2 and 6.3
(Figures 6.1, 6.2 and 6.3) has a sigmoidal shape and

represents at least one period of scour.
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6.5 Development of the Viking Gilby A and B Fields

The Viking coarse sediment package (Facies C through J)
in the Gilby A and B fields was deposited onto a scoured
sigmoidal surface (recognized as Facies B) probably eroded
during a change in relative sea level. The coarse sediment
package was deposited and reworked by a longshore current
system during a regressive period. The coarsest Viking
sediment is concentrated along the most steeply dipping
flank of the scour (the northeastern flank - dips of less
than a degree). The Viking coarse sediment package

"silts-out"” to the northeast of the Gilby fields.
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APPENDIX 2: WELL LOCATIONS OF EXAMINED VIKING CORE

The locations of all Viking Formation core examined in
this study are listed on the following page. These
locations are shown in Figure 5.9 (p.174). Diagrammatic

core descriptions of underlined core locations are included

in appendix 3 (p.219).
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TWP. 39
9-27-39-28W4
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APPENDIX 3: DIAGRAMMATIC CORE DESCRIPTIONS

Diagrammatic core descriptions of the 44 of the 80 core
examined in this study are included on the following pages.
Facies symbols are identical to those in Figure 3.34 (p.77).
Figure 5.9 (p.174) shows the locations of the of cores

within the study area.
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