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Abstract 
This paper provides a description of the primary methodology for processing the southern 
North Sea seismic dataset. It outlines the results of this work providing descriptions of 
features located and interpretation of their nature.  This data is used as the base of a series 
of map providing information on the distribution of seismic features across the study area.  
Finally, the paper provides a general landscape interpretation of the Holocene landsurfaces 
that relate to these features  
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Introduction 
The preceding papers in this volume have provided the essential background to the results.  
Here, we need only be concerned with a description of the analytical processes which led to 
the identification of features within the available seismic data and a description and 
interpretation of these features. 
 
The analysis presented here utilised the top 0.5s of the Southern North Sea Mega Survey 
kindly provided by PGS for use within the North Sea Palaeolandscapes Project.  The Mega 
Survey comprises a series of surveys that have been pre-balanced, stacked and migrated 
into one contiguous data set. The intrinsic spatial qualities of the data permit the inclusion 
of supporting data sets to assist interpretation  (see Thomson, this volume). For this 
purpose, high-resolution boomer surveys acquired for the examination of the quaternary 
sediments of the North Sea were sourced from the British Geological Survey to assist in the 
investigation.  In addition, other high-resolution seismic information and traditional data 
sources including core log information were also integrated to provide a framework within 
which archaeological landscape interpretation could be attempted.  
 
Interpretation of the large data set used in the project and the limited period available for 
study necessitated the division of data between team members.. However, to ensure 
consistency, interpretative procedures were standardised across the team.  This was 
facilitated by the use of standardised colour schemes to represent specific features whilst 
each area, and the features within it, were examined by all members of the project team and 
the interpretation evaluated (figure 2a). Once the final area interpretation had been 
determined, a second evaluation of the interpretation overall was carried out by as a group 
exercise.   Following this, the interpretation was integrated within the project GIS and 
assessed against supporting data..  Geophysical timeslice information was also integrated 
via a series of pseudo-timeslices generated for specific time intervals. Once created, 
attribute information for each seismic slice was extracted and applied to the pseudo slice. 
The resultant information was then extracted as a series of ASCII files containing the 
necessary X, Y, Z, Attribute information.  This information was then used to produce an 
image of the geophysical timeslice. Where it was necessary to display an image 
representing the features within a series of timeslices, an RMS Slice was utilised.  
 



The results of this process for the whole study area are presented in figure 1. For 
presentation purposes the detail of the results have been presented as four quadrants 
reflecting the underlying BGS geological maps  (figure 3).  When considering these maps, 
it should be stressed that the primary intent of the atlas is to provide information on features 
which had a clear physical expression on the Holocene landscapes under review.  In many 
cases earlier features could be identified.  However, these were not consistently mapped, 
except on those occasions when earlier features were retained as part of the later Holocene 
landscape. For instance, deeply incised, earlier structures can be demonstrated to form 
basins for lacustrine features and to constrain later channel development.  Older features 
which were mapped but which had no relation to the Holocene landscape are presented in 
figure 2b for completeness only. 
 
A further point should be made in relation to topographic variation.  Aside from features 
with clear structural integrity, it was also possible to derive general topographic expression 
for the wider landscape from the seismic data.  This was recorded where observed, and this 
provides the basis for the general topographic maps for each atlas quadrant and for the final 
overall map (figure 2c). 
 
Although the results are presented here as a series of paper maps, this is not an adequate 
reflection of the richness of the data or the utility of the information if provided as a digital 
model.  Recently, the team at Birmingham has been investigating the potential of quadrant 
internet mapping and, specifically, Google Earth format to distribute digital mapping to a 
wider audience (Barratt et al 2007).  Further information on this and interim data releases 
may be found on the Project's web site at 
http://www.iaa.bham.ac.uk/research/fieldwork_research_themes/projects/North_Sea_Palae
olandscapes/index.htm. 
 



 
Figure 1 -An RMS Timeslice covering the entire project area. 
 



 
Figure 2a - Features of significance within the Holocene landscape of the southern North Sea, as recorded 
within the projects GIS system. 
 



 
Figure 2b – Pre-Holocene features recorded during mapping.  
 



 
Figure 2c - General map of all recorded Holocene Landscape features and including general topographic 
interpretation 
 



 
Figure 3 - The project study area illustrating the BGS map areas used to present results. 
 
 



 
 

 
Figure 4: The Holocene landscape and features within the north western quarant. 



North Western Quadrant 
 

Description 
The landscape of the North Western quadrant appears displays strong geological influence. 
This in part is due to the thin Pleistocene sediment cover within the area, which allows 
underlying geological relief to influence the overlying Holocene landscape (Lumsden 
1986a). In addition to this, active salt domes present in this region are associated with 
graben collapse structures and also form dominant structures within this landscape. Within 
this region there are four distinct topographic "low" areas, with varying degrees of relief, 
formed by these structures. The first circular structure (figure 4 A) appears as a depression 
in the south of this quadrant. It features an upstanding lip on the west of this structure, and 
was formed by an outcrop of solid geology which remained upstanding after the collapse of 
the salt dome graben. In the Holocene, this structure would have created a low hill of only a 
few metres in height. These would have partially surrounded the main graben collapse, 
which would have created a lower area, possibly including a marshy area.  
 
The second structure (figure 4 B) appears in close proximity to the previous feature. The 
expression of this structure is very slight, and it is possible that this had little visible impact  
on the landscape. This is also suggested by the identification of a fluvial feature which 
appears to run directly across the feature. 
  
A third structure, (figure 4 C), is located at the mouth of the Outer Silver Pit depression. 
This structure is surrounded by relatively flat land. However, this graben collapse structure 
forms a slight, but distinct, depression in this area. The graben collapse is surrounded by 
slight rises formed by upstanding geology. This area is likely to have formed a marshy 
depression during the Mesolithic period, with the upstanding features forming slight, but 
visible rises in the ground level. The location of this depression close to the edge of the 
Outer Silver Pit offers the suggestion that during the inundation of this landscape this 
structure may have acted a channel joining the Outer Silver Pit to the wider marine 
environment.  
 
The fourth, and final, structure is smaller than the others, however this crestal collapse 
differs by being surrounded by a clear ring of upstanding geology (figure 4 D). This outer 
ring is disturbed in places by geological faulting, which was associated with the main 
graben collapse. The upstanding nature of this ring is clearly demonstrated by the adjacent 
fluvial feature.  This  is clearly channelled around  the structure (figure 6). This circular 
structure, however, possesses several interesting properties.  It may be that the basin is 
surrounded by solid geology which, given the right conditions, may have retained water. If 
this is so, two possibilities are suggested. The first of these is that this structure retained 
water and formed a lake which was surrounded by low hills. This would have formed a 
highly attractive environment for hunter gatherers. The other option is that it may have 
formed a general marshy or wetland area, if the faulting and/or geological permeability 
prevented significant water build up. Unfortunately, neither scenario can be advanced with 
certainty. Indeed, as the water table was raised prior to inundation a marshy area may well 
have become a lake over time.   
 



 
 

Figure 5 - Seismic relief image of the Flamburgh head disturbance, note the visible positive relief it imparts 
to the Holocene landscape. 
 



 
 
 

Figure 6 - The major fluvial channel (blue) can be clearly seen to deviate to respect the topographic rise 
formed during the Holocene by the underlying salt structure.  



The fact that the salt structures formed enough of a topographic expression to produce 
regional highs and lows strongly suggests that at least some salt structures within this 
region were active during the Late Pleistocene and Early Holocene. This evidence is not 
inconsistent with observations of recent salt movements in the North Sea (Thomson et al. 
this Volume). The large Doggerbank earthquake recorded in 1931 indicates that the area is 
still active (BGS 2007). 
 
The underlying geology is also evident in other areas of the quadrant. To the far west, 
several prominent features may also be observed (figure 4 E) This feature is directly 
correlated with the Flamburgh head disturbance, which appears on BGS mapping as being 
directly exposed on the seabed.  The flanks of this feature were covered by a very thin 
veneer of Pleistocene material (figure 5). This would have represented a significant 
Holocene landscape feature and appeared as a dominating, but low, ridge extending from 
the present coastline out into the North Sea. Given the thin sediments within this region it is 
unlikely that extensive archaeological sediments are preserved in the area. Further south the 
Holocene landscape would have risen as it drew nearer to the present shoreline. Within this 
area a series of small, fragmentary and truncated fluvial features can be observed. Their 
patchy nature is almost certainly a reflection of post inundation erosion (Flemming 2002, 
Cameron 1992). The poor resolution of these features may also be due to noise caused by 
the shallow water column in this area. 
 
The dominant feature in the north east of this quadrant is the western end of the Outer 
Silver Pit  (figure 4  F). , A distinct fluvial feature can be seen running west north west 
from the Outer Silver Pit towards the topographic depression in between Flamburgh head 
and the Dogger bank. This feature may be a channel feeding, or even flowing from, the lake 
which filled the Outer Silver Pit during the early Holocene. This channel was certainly 
active prior to the inundation of this region circa 9.5 Ka BP (Shennan 2000). A similar 
channel was advocated by Coles (1998) in her map of the region, although at the time no 
evidence was available to support  such a proposal. In any case, the presence of such a 
channel suggests that the Outer Silver Pit contained a significant freshwater body prior to 
marine inundation. Such a large body of fresh water would have been very attractive to 
hunter gathers. 
 
With respect of the Outer Silver Pit itself, it is clear that the bulk of this structure has 
suffered from Early Holocene marine erosion. (figure 7).  Large scour marks are clearly 
visible within the depression, and the seismic data clearly shows a truncation of deposits. 
This observation suggests that any lacustrine deposits that remain within this feature are 
likely to be intermittent. 
 
Coastlines at the edges of the Outer Silver Pit are characterised by a strong response and 
appear as distinct boundaries. Tidal scour marks are also visible and reflect differences in 
tidal flow. Although no clear dating evidence is available, isostatic models suggest that this 
coastline was active at around 9,500BP (Shennan 2000). 



 
Other Features 
 
Solid Geology 
The underlying bedrock along, with associated faults, is seen clearly within the upper 
timeslices of the data. Although there are clear indications that the solid geology of this 
region is near the surface, not all of this need have a topographic expression. Indeed the 
BGS maps for this region record that late Pleistocene cover in this region is very thin over 
much of the area (Laraminie 1989). This allows the strongly reflective bedrock to swamp 
the signal of all but the largest of Holocene features. Thus it is likely that this area may 
contain features that were not identified during this period of mapping.  This observation 
must also be tempered by the observation that active erosion may have effectively truncated 
the Holocene deposits and features within in this area. The remaining features in the 
offshore regions (<-10m) are therefore likely to be incised enhancing their survival and 
detection.  
 
Recent Geological Features 
In the centre of the study area and near the outflow of the Outer Sliver Pit lake are a series 
of linear features. Their position in the upper sections of the seismic section and their 
structure revealed that these features were actual reflections of large sand waves on the 
seabed surface that are of recent origin (Lumsden 1986b). 



Figure 7 - A seismic line across the Outer Silver Pit. The scouring occurring during the early 
Holocene marine transgression of this area (red line) is pronounced. The surface is overlain by 
later early Holocene marine sands and muds. (Data provided by the University of Bremen)



 

 
Figure 8 - The Holocene landscape and features within the north eastern quadrant. 
 
North Eastern Quadrant 
 
Description 
The North Eastern quadrant of the survey area has provided one of the most complete 
pictures of the emergent landscape of the Southern North Sea.  This area was mapped as 
part of a pilot study prior to this project, and the results of that work have been confirmed 
and enhanced by this larger exercise (Fitch et. al. (2005).  The level nature of this landscape  
largely reflects the presence of deep Late Pleistocene sediments within the region. The area 
possesses a topographic high over the Dogger bank region which gently descends into the 
gentle, lower lying plain surrounding the Outer Silver Pit. One minor topographic high can 
be observed on the South West of this quadrant, located approximately over the Outer Well 
Bank. (figure 8 B, Laraminie 1989).  It may be that a facies change within the Late 
Pleistocene deposits of this area may be responsible for this feature. However the dominant  



topographic feature in the area remains the Outer Silver Pit, which forms a significant 
depression in the South of the quadrant (Figure 8 C). 
 
Within this quadrant the predominant trend of all the fluvial systems is to the south east.  
These drain the area of Doggerbank, to the north, and converge on the Outer Silver Pit, 
(figure 8 D, A).All of the Holocene fluvial features can be seen to be incised into the 
underlying Late Pleistocene Dogger Bank Formation. This relationship demonstrates that 
these features are likely to have been latest Pleistocene or Early Holocene in date. The 
majority of these are highly developed sinuous systems with a high stream order, and the 
geographic location of these systems suggest that the systems were sub-aerially exposed for 
a longer period than most of the survey area and the systems are better developed. A 
number of abandoned meanders can be observed, in association with  a developed main 
central channel that joins the coast through  a well formed estuary. The latter features can 
just be seen through heavy striping within the dataset.. The abandonment of channels is 
presumably a response to changes in the fluvial regime.  In this case, the most likely cause 
is a response to regional sea-level rise. 
 
The final distinctive landscape features which require description are a series of bulbous 
basins that occur next to a prominent fluvial system referred to as the "Shotton River” 
(figure 8 E, Fitch et. al. 2005), . Observed as part of the earlier pilot project these have been 
interpreted as wetlands or lakes..The correlation between these features and an underlying 
tunnel valley suggests that the earlier depression may have been filled with impermeable 
material leading to lake or marsh formation. Again, such wetland systems would have been 
gathering points for hunter gatherer groups within the landscape and provided a wide 
variety of hunting and gathering opportunities.  
 
As the fluvial systems progress down to the Outer Silver pit, clear coastlines are observed 
framing the Outer Silver Pit itself (between  B and  D. in figure 8). These are characterised 
by a strong response and are often accompanied on the seaward side with tidal scour marks. 
On the landward side of these coasts, a number of rivers meet the coastline, widen and form 
small estuaries (figure 9). The coast, or lakeside,  is clearly defined, located between the -
40 meter and -50 meter contours, and coincide with the contemporary outline topography 
of the Outer Silver Pit, . If we utilise the sea level curves provided by Shennan (2000) and 
Peltier (2004) then an approximate age between 9,500BP and 8,500BP is suggested. 
Unfortunately, the profusion of sea-level curves for this region, combined with the 
difficulties of relating such models to the real world (Bell et al. 2006), demands that an 
accurate date for this shoreline awaits the recovery of suitable, dateable material. For the 
occupants of this landscape this area would have provided a diverse environment. The 
Outer Silver Pit during this period would have hosted a variety of intertidal and estuarine 
environments within which food would have been relatively abundant. 
 
Two large prominent ridges can be observed in the southern central section of the quadrant 
(near C in figure 8). These elongate ridge features, have already been discussed in an earlier 
paper in this volume and were interpreted as moribund sand banks which formed in as 
estuarine environment during the early Holocene marine transgression (see Thomson et 
al.this volume; Shennan 2000). From this it is inferred that the tidal range of the Outer 
Silver Pit was probably macro-tidal and the tidal currents conveyed in the estuary were 
relatively strong.  
 



Other Features  
 
Solid Geology 
A series of Tunnel Valleys can be clearly be observed underlying the Holocene landscape 
and crossing the Outer Silver Pit within this quadrant (figure 10). These features do not 
appear to have any topographic expression, but are visible due to the absence of the Upper 
Pleistocene deposits in this depression. These are directly related to features observed on 
BGS mapping ascribed to the Middle Pleistocene Swarte Bank Formation (Laramine 1989). 
Due to time and focus constraints only those features that were significant to the 
interpretation of the Holocene landscape were digitised.  
 
There are, however, a number of small structures that resemble a series of palaeochannels. 
These are located within the Outer Silver Pit, incised into Lower to Middle Pleistocene 
deposits, and are covered by recent sediment (figure 11). It is likely that these formed small 
arms of tunnel valleys located within this area; although it is equally possible that these are 
remnants of a more recent palaeolandscape. Unfortunately the origin of these features could 
not be determined utilising the available data, and the mode of formation and age of these 
structures remains undetermined. 
 
Recent Geological Features 
No features of recent geological origin were observed in the seismic data within this region, 
however 2D BGS seismic lines do show that minor sand structures are located in this area 
(Figure 12) 



 
 

Figure 9 - The junction of rivers and coastline can clearly be seen in the inset seismic image. The 
river channels can be observed to widen and form small estuaries. 



Figure 10 - A series of Tunnel Valleys (green outline) crossing the Outer Silver Pit and  observed to underlie 
the Holocene landscape (coastline marked in orange). 



 



Figure 11 - The location of  one of the small structures which resemble a palaeochannel, unfortunately the 
origin of these features remains yet to be determined 

 

M
od

er
n 

Sa
nd

 W
av

es
 



Figure 12 - Modern Sandwaves directly overlying the Holocene landscape 
 
South East Quadrant 
 
Description 
The majority of the landscape within this area was determined to be relatively flat. Few 
major topographic features were identified within the area  (figure 15), although significant 
data striping in the south east of this quadrant hinders interpretation. Despite this, data 
quality is reasonable elsewhere, and little in major landscape variation is discernable (figure 
13). The southern margin of the Outer Silver pit is visible in the northern most part of the 
quadrant (figure 15 B), along with associated intertidal features. A significant depression, 
which retains a bathymetric expression today, can be observed to the north, .  However the 
majority of the fluvial features within this region run across a large and relatively flat plain. 
The seismic signal in this area includes a "mottled" appearance, the origin of which is 
uncertain (figure 14). A few minor fluvial channels can be observed within this mottled 
zone (figure 15 A), however detailed observation or interpretation is problematic.  The 
area, although undistinguished in topographic terms, may have significant archaeological 
potential. BGS mapping for this region records an extensive coverage of the important 
Holocene Elbow Formation over this area.  
 
Where fluvial features can be defined in this quadrant they can be separated into two 
groups. The first group is located to the north west of the quadrant and flow from the South 
West to the North East (figure 15 C). These features run directly across Holocene 
floodplains, and have little observed sinuosity. The project was unable to resolve the 
channels located within these floodplains.  However, given the topography it is likely that 
the channels have a higher degree of sinuosity than is visible within the data. Adjacent to 
the coast, a clearly defined and developed estuary can be seen at the termination of the 
fluvial channels (near 15 B). The shape of these estuaries suggests that their formation has 
been controlled by a series of inundations during a period of rising sea-level.  
 
The second group of features is located in the south east of the quadrant and trend along a 
south west - south easterly axis.  They may flow towards a location, suggested by Coles 
(1998), to contain a deep water channel (figure 15 A, D). Unfortunately, the noise within 
this region is enough to hinder the resolution of these features. In one area, near that studied 
by Praeg (1997), a clear and well developed sinuous channel system that can discerned. 
This suggests that if the issues of noise could be overcome, possibly by the provision of 
newer surveys, the route of the channels could be resolved within this area. 
 
The most significant landscape feature within the quadrant is the large depression that 
forms Markham's Hole (figure 15 E). Located in the north east of the quadrant, this large 
partially in-filled valley possesses a bathymetric expression. The seismic data reveals that 
this feature is actually much deeper than the bathymetry suggests (figure 16). BGS cross-
sections for the area and 2D seismic data made available to the project, suggests the 
existence of significant deposits within this structure. These deposits can be directly related 
to the Late Pleistocene Botney Cut formation and are directly overlain by deposits of a 
recent origin. A channel system attached to the end of this tunnel valley, which is incised 
into the Late Pleistocene Boulders Bank formation, can be observed to terminate at the 
Early Holocene coastline. These relationships suggest that this feature dates between the 
Late Pleistocene to Early Holocene, and strongly suggests that this feature may have been a 
drainage channel for this depression.  This may have contained a lake or other lacustrine 



feature during the early Holocene. This interpretation is supported, in part by the BGS 
mapping for the area which records the presence of Late Weichselian to Holocene Glacio-
Lacustrine deposits throughout this depression (Brown 1986). 
 

 



Figure 13 - Seismic Line across the South Eastern quadrant.  Llittle landscape variation can be discerned in 
this area. 
 
 
 

Figure 14 - A representative image of the "mottling" within the seismic data. Whilst small channels can be 
discerned, the clarity of the interpretation is hindered.



 
Figure 15 - The Holocene landscape and features within the south eastern quadrant. 
 
Further to the north, in an area bound by Markham's hole, the Botney Cut and the Outer 
Silver Pit, are a series of channels traversing a low lying area (figure 15 F). The area itself 
is clearly defined but does not possess any specific characteristic other than the presence of 



these channels.  This might suggest a delta system (figure 17) however there are no 
structures visible in the seismic data to support this interpretation. Its relatively flat 
prospect and position, adjacent  to the one of the Outer Silver Pit marine inlets, suggests 
that the area might been a salt marsh for part of its history at least.   The channels appear to 
show two distinct formation phases .  A main, slightly larger, channel may be older, whilst 
a series of smaller channels may form a network over and around this structure at a slightly 
later date. Once again, this may be the result of rising sea levels. 
 
The coast is still well pronounced in this area, although it appear to widen as it nears the 
salt marsh area. The coastline is characterised by a strong seismic response, although the 
tidal scour marks ,which are clearly visible elsewhere, are not clearly defined in this area. 
This could reflect a difference in tidal flow at this point. A deeply incised inlet can be seen 
in the intertidal area, adjacent to the postulated salt marsh. The origin of this feature is a 
partially filled glacial tunnel valley, which was inundated during the marine transgression 
at around 9,500BP. 
 
Other Features 
 
Recent Geological Features 
In the west of the study area are a series of very small linear features. Their position in the 
highest sections of the seismic data and their structure revealed that these features were 
actual reflections of large sand waves on the seabed surface and are of recent origin. 
 



Figure 16 - The cross section (BGS line 80-01-05) over Markham's Hole, clearly shows the deep incision of 
this feature (location marked by red line on inset). The inset timeslice of this feature shows the location of the 
outflow channel (marked orange) 



Figure 17 - Seismic timeslice image of the palaeochannels within what is interpreted as a possible salt marsh 
area. 
 



South Western Quadrant 
 
Description 
The landscape within this quadrant reflects the changing influence of geology.  This ranges  
from areas where influence is weak (due to deep Late Pleistocene deposits) through to areas 
where the influence of the underlying solid geology upon the Holocene landscape was 
significant. The overall character of this landscape is as a relatively gentle plain sloping 
from the the present coast onto the lower plain in the north and west of theis quadrant 
(figure 18). 
 
Starting in the east of the quadrant, the area presents a relatively flat lying terrain, with a 
number of large, interspersed  depressions. These depressions represent unfilled tunnel 
valleys, which have been interpreted as a series of lakes. The smaller of these basins is 
thought to correspond to the Well Hole (Figure 18 A). However the shape of this feature 
only partially corresponds to the feature observable within the 3D seismic data. A cross 
section through this feature is provided by an additional high-resolution 2D digital line (93-
01-81) provided by the BGS (figure 19). This 2D line reveals a partly eroded deposit, 
which directly overlies the erosion surface but is beneath modern sediments. Similar results 
are recorded on the BGS maps for the area, which describes  the deposits within this feature 
as pertaining to the Botney Cut formation. This deposit dates from the Latest Pleistocene/ 
Earliest Holocene and a Glacio-Lacustrine origin is proposed. Given that no obvious 
outflow is observed, this tunnel valley presumably formed a lake within the surrounding 
flat lying landscape. 
 
The other major depression within this plain corresponds to the Sole Pit (figure 18 B). The 
available high resolution 2D seismic data reveals that the base of this pit has suffered 
significant erosion, removing any deposits of Late Pleistocene/Early Holocene age. Minor 
deposits of this material do occur on the flanks of this feature. It is suggested that this 
feature would have formed a similar lacustrine feature to that observed above.  Holocene 
erosion within this feature suggests that full determination of this is likely to be 
problematic. 
 
Further to the west of the quadrant, significant landscape features reflect the influence of 
underlying solid geology (figure 18 C). This is indicated by clarity of solid geological 
structures within the seismic data and their influence upon the early Holocene Landscape. 
The seismic data indicates a slight, but  significant, depression located in the south western 
corner of the quadrant. This is bounded either side by low but significant scarp slopes. 
Geological beds being pushed to near-surface positions by the crests of deeply underlying 
salt structures form these slopes. The result of which would have been landscape 
comprising of a broad, low valley, bound on either side by gentle slopes. Given that the 
majority of fluvial features observed within the area appear to drain into this valley (figure 
18 C, D), it is suggested that this area formed a low lying wetland plain, occupied by fluvial 
systems. Within the valley, one large upstanding feature can be observed (figure 18 E). 
This indicates the presence of an underlying salt dome which has gently raised the 
geological beds within this area. This would have formed a low hill within a relatively flat 
area. Such a hill might represent an important locale for hunter-gatherers, either for 
settlement ar as a position for a hunting camp (e.g. Fischer 2004, 34). From here game 
could be observed as it migrated up the larger valley, whilst the presence of the salt dome 
may have constricted the valley and concentrated game.  
 



Slightly to the north is a salt dome (right of 18 D) where the break of slope coincides, 
again, with underlying geological formations. Within this feature a rise is located in the 
north west and relates to the peak of the underlying salt dome. This feature is considered to 
indicate  relatively higher area, in comparison to the vallet. This would have represented a 
observable and distinct topographic high within the Mesolithic landscape. 
 
The large depression associated with the Inner Silver Pit is located to the south west of the 
hill mentioned above (figures 18 F). The seismic data is, unfortunately, heavily striped in 
this area.  However, the broad outline of this feature can be determined and available 
geological mapping of this area suggests that the depression is heavily incised and that all 
sediment has been removed from within the bulk of the feature. Whilst BGS mapping 
shows an absence of Botney Cut formation deposits in the area it is possible that patches of 
such deposits may exist within the Inner Silver Pit. Whilst it is impossible to determine if 
this depression formed a lake or wetland during the early Holocene, the feature is so 
pronounced today that it is extremely unlikely that it had no topographic expression during 
the early Holocene. On that basis, it seems reasonable to suggest that the feature would 
have contained a lacustrine environment of some sort. . A series of palaeochannels can be 
seen to emerge from this feature (between F and C on Figure 18).  Unfortunately, noise 
within the data renders it impossible to determine if these features are related to the 
Holocene or earlier landscapes. 
 
The south western quadrant is associated with three principal groups of fluvial systems. 
The first, located in the north western area (figure 18 G), may be equated to those described 
in the north west quadrant. They comprise a series of small truncated channels that appear 
to be poorly preserved. Although some larger sections appear better preserved their 
fragmentary nature is almost certainly a reflection of erosion. The second group includes 
those features which are a continuation of channel systems observed in the south eastern 
quadrant (figure 18 H). These also drain towards the north east, and a few abandoned 
meander bends are associated with these channels. They appear large and well developed; a 
cross section through one of these indicates the well developed sedimentary profile (figure 
20). Given the size and significance of these riverine features, they may well have have 
provided an important route through the landscape, and to and from the coast  (Barton and 
Roberts 2004, 352).. 



 
Figure 18 - The Holocene landscape and features within the south western quadrant. 



 
 
Figure 19 - Cross section through Well Hole ( BGS Line 93-01-81), note the preservation of the Botney Cut 
formation (base marked red on interpreted section) 



 
 
Figure 20 - Cross section through one of the larger channels in the south western quadrant. (BGS Line 93-
01-74A)



 
The third group is located in the far north eastern corner of the quadrant, adjacent to the 
coastline (figure 18I). These features are similar  to those observed in the north eastern 
quadrant and display dendritic tributaries with well developed floodplains. This group  
displays clear evidence for change in sea level associated with the abandonment of part of 
the channel and the overlying formation of an associated estuary or tidal flat.. It This 
estuary has a clear bathymetric expression observed within the BGS Digbath250 dataset, 
which suggests that any archaeological deposits may be near the surface. This area may 
well be  a location with potential for future palaeoenvironmental sampling. 
 
Other Features 
 
Fluvio-Glacial features 
A series of channel structures were observed to lie beneath  Holocene features (figure 21.  
In the  west of the quadrant, and near the location of  the later depression at Figure 18 B, a 
large fluvio-glacial outwash plain can be observed to lie beneath the Holocene landscape. 
Although this has little impact upon the overlying Holocene landscape, the feature may 
have archaeological significance for earlier periods.. 
 
Recent Geological Features 
In the west of the study area four main sets of sand ridges were observed . These sand 
ridges cluster as a series of parallel lines and are reflected  in the upper sections of the 
seismic data. These are interpreted as large seabed, sand waves of recent origin.  
 



 
Figure 21 - A image showing the complex structure of a glacial outwash plain. A cross 
section through this feature (Line A-A') shows that this feature is located deep beneath the 
seabed (marked on in green) 



Conclusions 
The mapping and recording of an archaeological landscape of such scale has been a 
daunting task. The primary statistics relating to the extent of recorded features is provided 
in table 1.  
 

Coastline Length Observed  690.9  km  

Marine Area Observed  1791  km2  

         

Lakes/Wetlands Observed  24     

Salt Marsh Area  309  km2  

Intertidal Zone area observed  293  km2  

Major Estuaries Observed  10     

         

 Total Fluvial Stream Length   1612   km  

Fluvial Related Features Observed  305     

Number of Stream Segments  719     

Total Area covered by Fluvial Features  526  km2  

Mean Strahler Order  1.52     

Mean Shrever Order  3.64     

Average Angle of Stream Join  68  degrees  
Table 1 Basic quantitative data relating to identified landscape features 
 
Whilst this quantitative data, and the associated mapping, reflects a quantum shift in out 
knowledge of the Holocene landscapes of the North Sea it is equally clear that the results of 
this project will require future ground truthing and coring to provide samples for 
palaeoenvironmental study and for dating.  In considering this situation, it should also be 
stressed that  the interpretation provided is historic in management terms. The 3D seismic 
data was acquired over 20 years at least.  The PGS Mega survey does not, therefore, 
represent a snap shot of any single period of time and the information presented here may 
not represent the full effect of modern changes to the preserved elements of the landscape. 
However, the effects of burial and erosion on such a vast landscape are likely to be 
relatively small given the time period under consideration.  As such, the general thrust of 
this report remains valid. 
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