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Summary
Between February and April 2016 Grampus Heritage and Training Ltd undertook a
geophysical survey on the site of Burrow Walls Roman Fort. The survey was conducted
within the Heritage Lottery Funded ‘Discovering Derventio’ project, which aims to
research Roman activity at Papcastle and along the Derwent Valley.
This report shows the results of the geophysical survey of the scheduled fort area and
surrounding land. The Roman fortification was identified from drainage activity in the 19th
century and from aerial photography which led to an excavation by R. L. Bellhouse in
1955. The excavations by Bellhouse confirmed the presence of three defensive ditches and
recovered Roman pottery from the fourth century. We hoped to find evidence of entrances
into the Roman fortification, roads associated with the site and evidence of activity within
the enclosure and beyond the scheduled area. In addition to the area surrounding the
fortification it was decided to undertake geophysical prospection on the nearby Calva Hill.
A team of committed local volunteers completed the geophysical survey with training and
supervision from Grampus Heritage and Training Ltd. The survey was conducted using the
Geoscan FM256 dual gradiometer system and the Geoscan RM85 Resistance Meter.
The results of both the magnetometry and resistiviy survey at Burrow Walls (Areas 1 and
2) correlate well and clearly show the triple ditch defences of a Roman fortification. These
results also broadly match with the proposed outline plan of ‘Burrow Walls Roman Fort’
produced by Bellhouse following the season of excavation in 1955. The survey results
suggest that the south western defences may not be parallel to the north east alignment of
ditches, though this may be due to later disturbance associated with the farm track, railway
embankment and drainage activity. Our survey suggests that, rather than a Hadrianic fort
site, Burrow Walls may represent a smaller fort or fortlet. We found no clear evidence of
gateways in the defences, associated roads or Roman activity beyond the fortification in
the surveyed area. Without further excavation, the only dating evidence for the fortification
is the 4th century pottery recovered in 1955. An archaeological anomaly in area 2 appears
to relate to the farm track and is likely to be agricultural in nature, perhaps evidence of
shieling activity.
The prospection survey on Calva Hill (Area 3) revealed good evidence of a prehistoric
ritual landscape. The results suggest a double-ditched henge monument constructed in the
late Neolithic period with a continuation of ritual use and significance in the Bronze-Age,
evidenced by two ring ditches and a cairn. A series of ditches appear to relate to the
monuments on the plateau and define two access routes from the west and southwest.
Around half of the 60 metre diameter enclosure underlies, or is destroyed by, the 19th
century reservoir. The proposed henge has a clearly defined entrance facing south-west.
The other monuments are located immediately to the south-west of this entrance. Test
pitting was used to evaluate an area of disturbance on the northern slope of the hill. Nine
struck flakes of beach flint were recovered from these pits along with a possible crude
scraper.
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1.0 Project Background and Research Aims
The Heritage Lottery Funded Discovering Derventio Project primarily sought to
investigate the Roman settlement at Papcastle, Cumbria. Between 2012 and 2016 the
project worked with professional archaeologists and a team of local volunteers to
investigate the extent and nature of the settlement. Using geophysical survey and targeted
excavation, the project discovered a mansio and bath house complex alongside the river
Derwent, the extent of the eastern settlement with a well preserved section of road and strip
housing and evidence of ritual activity on the south bank of the Derwent along with the
foundations of a fourth century bridge.
In the final phase of the project, we sought to undertake survey work which could help us
to place Derventio within the broader Roman landscape. With such a concentration of
activity already discovered alongside the River Derwent at Papcastle, our attention was
drawn to the Roman site at Burrow Walls in Workington. The Roman Road connection
between Papcastle and Maryport has long been recognised but could the river connection
between Papcastle and Burrow Walls, overlooking the mouth of the Derwent on the Solway
Coast, also be of significance?
In the Spring of 2016 we carried out a comprehensive geophysical survey of the Burrow
Walls site using magnetometry and resistivity in the hope that we could increase our
understanding of the nature of Roman activity at the site. In particular, we hoped to find
evidence of activity beyond the defensive ditches, along with gates and roads which could
help us to understand how the site was connected to Papcastle and Maryport.
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The fieldwork reported by Bellhouse (Bellhouse. R. L. 1955) represents the main
archaeological work carried out on the site prior to this research project, though there are
earlier reports of Roman finds arising from drainage activity taking place in 1852.
The previous research determined the size of the fort from the St Joseph aerial photograph
and excavated trenches which targeted the defensive ditches and rampart on three sides of
the site. Our aim was to build on the information gained by the 1955 excavation team and
we were particularly interested in searching for evidence of the proposed gate and road in
the south eastern defences.
2.0 Fieldwork Methodology
Gradiometer and resistivity surveys were undertaken in four fields (figure 2). Area 1
covered the scheduled area and site of the known Roman ditches and an area beyond the
Roman fortification within the same field to the south east. Area 2 covered an area of
pasture to the south of the scheduled area. We were unable to undertake survey north of
these areas due to a steep bank to the north of the old railway line leading down to the
Siddick Pond Nature Reserve. We were also unable to undertake survey in the field
immediately north east of the site for fear of damaging an established oilseed rape crop.
Area 3 covers the plateau of Calva Hill and area 4 covers the neighbouring Hawk Hill. A
19th Century reservoir lies between areas 3 and 4, built to supply water for the nearby
Siddick Pit (St Helen’s No. 3). The sinking of the pit began in 1878, so the reservoir
construction is presumably around this date. Calva Hill and Hawk Hill were included in
the survey schedule following a field visit by the project team during which the location
was deemed to be of high archaeological potential.
The gradiometer survey was conducted using a Geoscan FM256 dual fluxgate gradiometer
system, with data processed using Geoscan’s Geoplot 3 software. The resistivity survey
was completed using a Geoscan RM85 (parallel twin array with multiplexer). All of the
fieldwork was carried out by project volunteers with supervision and training provided by
Grampus staff. Data was downloaded daily and a printed or digital copy of the survey data
brought to site. This enabled all volunteers to participate in continuous discussion and
interpretation of the anomalies being discovered.
A 20 X 20m grid was established on each site using hand tapes. The gradiometer survey
was conducted at the following resolution: 0.1nT readings, traverse interval 0.5m, readings
taken every 0.25m in the traverse direction. The resistivity survey was completed with a
resolution of 1m traverses with readings taken every 0.5m in traverse direction.
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Plate 1: Volunteers carrying out resistivity survey on Calva Hill

There was no systematic fieldwalking undertaken during the survey. However, a young
oilseed rape crop on Oyster Bank and the neighbouring field to the south east did allow for
reasonable soil visibility. With kind permission from the tenant farmer David Bowe we
were able to undertake an informal walkover survey of these areas to search for evidence
of diagnostic surface material. Disappointingly, only a small assemblage of post-medieval
material was recovered from this activity.

3.0 Results
The results of the geophysical survey are shown in appendix 2 of this report. Figure 2 shows
the 4 areas surveyed, with areas 1 and 2 covering the scheduled site of Burrow Walls and
areas 3 and 4 showing the prospection results on Calva Hill and Hawk Hill some 700 metres
to the south east of the scheduled site. Figures 3 to 10 show the survey results and
interpretation is offered for the clearest archaeological anomalies in figures 11 to 14. Figure
15 shows the locations of the hand-dug test-pits reported in appendix 1. The parameters of
the displayed data are shown in the key on the right hand side of each plot. For each area,
several plots have been produced and studied to assist in interpretation including raw data,
positive, negative, bluescale, dot density and relief. To illustrate the results clearly in this
report, only positive greyscale plots of the data are included.
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3.1 Area 1. Burrow Walls.
3.1.1 Area 1: Magnetometry
The results of the magnetometry survey of area 1 are shown in figure 5, with interpretation
of main anomalies shown in figure 12.
The results of the survey of the scheduled area clearly show the triple ditch arrangement as
described by Bellhouse on the north east and south east sides of the fortification. The
ditches show as positive anomalies, darker lines in the survey data, and are shown in pale
blue in figure 12. The magnetometry plot shows the raw data with traverse stripes still
visible. Processing the data to remove the traverse stripes would also lose valuable
information on the alignment of the ditches. There is some disturbance to the east corner
of the enclosure where the ditch signals are very faint, though this may be due to the
presence of an old field boundary, as well as use by the farmer to cross the field and drive
around the relict boundary wall at this point.
There are no visible breaks in the ditches to suggest a causeway or gate and there are no
signs of roads leading into the site. Indeed, the results strongly suggest a continuous line
of three ditches on the north east and south eastern sides of the enclosure. The south western
side of the enclosure is far less clear and the results are complicated by the gate arrangement
at the end of the farm track as well as drainage, water pipes and the modification of the
farm track to continue under the railway embankment. The survey data does suggest a
continuation of the ditches but gives the appearance that the south western defences are not
parallel to the north east defences. The possible alignment of these anomalies is shown in
pale pink as ‘possible ditch’ in figure 12. This interpretation can only be offered with a
very low degree of certainty, given the extent of disturbance to the area. Further evidence
against this alignment is the fact that Bellhouse excavated a section of the 4th century ditch
inside of the rampart in 1955, which is plotted as parallel to the north eastern defences.
Few obvious archaeological anomalies are visible inside the enclosure and none can
confidently be interpreted as Roman. A possible continuation of the medieval hall can be
seen as a rectilinear disturbed magnetic anomaly extending to the north east from the
surviving sections of wall and shown in a purple dashed line as ‘possible foundations’ in
figure 12.
Only two possible archaeological anomalies can be identified beyond the ditches of the
Roman site. These are a positive anomaly, interpreted as a pit, to the north of the site.
Bellhouse excavated a section of road close to this area, though the exact location of the
trench is not clear. A small section of apparent curving ditch can also be seen to the east of
this pit in the surveyed area though we could not pursue this into the neighboring field due
to the oilseed rape crop.
At least two phases of drainage can be seen to the south of the enclosure.

Burrow Walls and Calva Hill Survey Report

8

Grampus Heritage
June 2016

3.1.2 Area 1: Resistivity
The results of the resistance survey of area 1 are shown in figure 6, with interpretation of
the main anomalies shown in figure 11.
As with the magnetometry survey, the resistivity survey of the scheduled area clearly
shows the triple ditch arrangement as described by Bellhouse on the north east and south
east sides of the fortification. These ditches are shown in blue in figure 11. Furthermore,
between the inner and middle ditch we can see a line of high resistance which ties well
with the identification by Bellhouse of a rampart base in this position (green in fig. 11). A
low resistance linear anomaly gives the appearance of a ditch running north/south across
the field toward the east corner of the Roman enclosure. This is a result of regular
vehicular access across the field to drive around the relict boundary wall which ends at
this point.
Where the defences are expected to turn to the north west at the southern corner of the
enclosure, as with the magnetometry results, the arrangement is far from clear. Once
again, the results suggest that the south western alignment of defences is not parallel to
the north east side. Instead, the rampart in particular appears to head in a more westerly
direction. It is crucial to note, however, that this alignment connects the end of the farm
track to the bridge which would allow access under the railway line and may therefore
result from modifications to the track at the time of railway construction.
The resistance results in the scheduled area revealed several interesting anomalies within
the triple-ditched enclosure. A rectilinear area of high resistance appears to run to the
north-east from the remaining standing walls of the medieval hall. This correlates well
with the gradiometer survey and may represent a continuation of the hall foundations to
the north east.
A broken linear anomaly of high resistance appears to run in a north north-east direction
from the end of the farm track, almost at right angles to the apparent alignment of the
rampart on the south west side. On the same alignment we can see a rectilinear area of
high resistance on the east side of this line which may represent a building. This
alignment is neither the same as the Roman defenses or the medieval hall.
The inner ditch of the north eastern defenses can be interpreted as following the line of
the rampart as far as an area of high resistance at the northern extent of the enclosure.
However, the results also suggest that a low resistance anomaly, or ditch, splits from the
line of the inner Roman ditch and curves into the enclosure. Although interpreted as a
separate anomaly in yellow in figure 11, it is far from certain if this is indeed a separate
anomaly or a modification of the inner ditch.
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3.2 Area 2. Land South of Burrow Walls
It was decided to undertake geophysical survey in area 2 to see if we could clarify the
arrangement of defences on the south west side of the enclosure and to look for evidence
of roads leading to/from the site. This was deemed particularly important given the
apparent absence of gates in the north eastern and south eastern defences. Both gradiometer
and resistance surveys began at the north end of the field, closest to the Roman site, and
worked southwards across the field.
3.2.1 Area 2: Magnetometry
The results of the magnetometry survey of area 2 are shown in figure 3, with interpretation
of main anomalies shown in figure 12.
The survey showed the continuation of a water pipe and gas main already encountered in
area 1. To the north of the area, where we hoped to detect anomalies associated with the
occupation of Burrow Walls, we found no anomalies which could confidently be
interpreted as archaeological.
Evidence of ploughing and drainage can be seen in the results, as can an old track and field
boundary at the southern extent of the survey.
An interesting area of archaeological activity was revealed in the central area of the survey,
between a gas main to the north and old field boundary and track to the south. The area is
shown in brown lines as ‘positive anomaly’ in figure 12. The anomaly gives the appearance
of an enclosure or enclosures, perhaps with an associated building, and appears to be
connected to the current farm track. The survey noted the site of a small pond, presumably
for watering livestock, on the east side the farm track close to this point (fig 12). Although
it is not possible to date this activity without excavation, it is reasonable to interpret the site
as agricultural in nature, being connected both to the farm track and close to a source of
water.
3.2.2 Area 2: Resistivity
The results of the resistivity survey of area 2 are shown in figure 4, with interpretation
given in figure 11.
The survey shows evidence of ploughing and drainage but the data also shows a strong
variation in the natural geological background. At the time of the fieldwork parts of this
field were extremely wet which have contributed to the strongly contrasting background
readings. A small part of the archaeological anomaly identified in the magnetometry survey
can also be seen in the resistance survey and is shaded red in figure 11.
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3.3 Area 3. Calva Hill
With the completed survey of area 2 showing little evidence of archaeological remains
related to Burrow Walls, it was decided to undertake some geophysical prospection on
nearby Calva Hill. Working at Burrow Walls gave the team a good deal of time to consider
the surrounding landscape from a historic perspective. A failure of one of the
magnetometers to charge overnight gave the team some free time to explore the
surrounding area and this included a walk up to the ridge and reservoir which had formed
the southern skyline from our survey site. On approaching the reservoir from the farm, we
were able to see that the top of Calva Hill forms a surprisingly flat plateau to the south of
the reservoir. Being finally blessed with some excellent weather, we were also able to
observe the potentially advantageous strategic position the site would offer to those wishing
to dominate the surrounding landscape. From this point we could see into the Lakeland
Fells, down the Derwent Valley, the tidal reach of the river, the natural crossing point of
the river (current bridge site), the Isle of Man on the horizon to the south west and clear
views of the Solway Firth and Scotland to the north.
3.3.1 Area 3: Magnetometry
The results of the magnetometry survey in area 3 are shown in figure 9, with interpretation
of the main anomalies in figure 14.
The magnetometer survey of Calva Hill showed several interesting archaeological features
lie beneath the close grazed pasture of the plateau. Around half of a large sub-circular
enclosure can be seen in the north east of the plot, the reservoir being built on the north
western part of the feature. The enclosure is around 60 metres in diameter, with the ditches
showing as positive magnetic anomalies and shaded dark blue in figure 14. The enclosure
has a clear entrance orientated to the south west. The northern ditch terminus is clearly
visible though the southern terminus is obscured by the route of a metal water pipe running
from the reservoir to the farm. The northern ditch terminus has the appearance of a large
single ditch, whereas elsewhere there are clearly two ditches showing in the results. The
total width covered by the apparent double ditches is around 7m. Although interpreted as
a double-ditch, we cannot rule out that the gradiometers may be detecting either side of a
single large ditched enclosure without excavation.
A ring ditch measuring 10 metres in diameter can be clearly seen around 20 metres south
west of the enclosure entrance. This shown as a near circular positive anomaly shaded
purple in figure 14. A second ring ditch, also measuring 10 metres in diameter is located 7
metres south west of the first. Continuing this alignment south west of the enclosure
entrance we can see a large 20m sub-circular area of slight magnetic disturbance. This is
shaded green in figure 14 and is interpreted as the base of a large stone cairn.
Two sets of parallel ditches appear to define two trackways heading up to the plateau from
the west. These appear to be contemporary as the ditches conjoin and appear to define the
south western extent of the plateau, curving to avoid the 20m sub-circular disturbed area
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interpreted as a cairn base. This shows that the ditches were constructed after the cairn as
they clearly deviate to avoid the feature.
A short stretch of ditch appears to run in a south west direction from the outer ditch of the
north terminus of the enclosure. A positive anomaly at the junction between this feature
and the enclosure ditch is interpreted as a pit or post hole. Around 18 metres to the west of
the double-ditched enclosure lies a section of ditch which turns through 90 degrees and
widens to around 6 metres before terminating at an area of magnetic disturbance. A pale
dotted blue line in figure 14 shows how this may connect to the ditches forming trackways
from the west, though this is uncertain from the survey data.
An area of magnetic disturbance, shown in yellow in figure 14, may result from the
construction phase of the reservoir. Test pits in the area were inconclusive in establishing
the reason for the anomaly but did establish the presence of land drainage on the north
facing slope.
A concentrated strip of ploughing can be seen running across the plateau shown in green
in figure 14. This undated plough striping covers the ring ditches and cairn and may be
deliberately targeted to flatten and improve the land for agriculture.
3.3.2 Area 3: Resistivity
The results of the resistivity survey in area 3 are shown in figure 10 with interpretation of
the main anomalies given in figure 13.
The resistivity survey of Calva Hill also clearly shows the large, 60 metre diameter doubleditched enclosure discussed from the magnetometry survey. Where the magnetometry
survey shows the entrance to the enclosure, the resistance survey has revealed an area of
high resistance suggesting there may be some stone surfacing in this area.
Although the resistance survey does not show the ring ditches, the results clearly show a
20 metre diameter sub-circular area of high resistance which correlates exactly with the
interpreted cairn site. This result would be consistent with a concentration of stone beneath
the ground.
In the far south west of the surveyed area we can see a larger area of high resistance. Again,
if not geological, this could represent a large archaeological anomaly which would extend
the south west alignment to the edge of the field and surveyed area.
As with the magnetometry survey, we can see a strip of concentrated ploughing in the
results. This ploughing, shown in green in figure 13, may have been deliberately targeting
archaeological features on the site in order to improve the land for agriculture.
Several other high and low resistance anomalies are visible in the results, with only the
clearest high resistance features interpreted in red in figure 13. Given the strong influence
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of background geology and moisture on the results, it is not possible to further interpret
these features, though they would be worthwhile targets for evaluation in the field.
3.4 Area 4. Hawk Hill
Following the intriguing results obtained by the survey on Calva Hill, it was decided to
carry out further prospection to the north of the reservoir on Hawk Hill. The aim was to see
if the same level of archaeological activity continued to the north. Although not as flat as
Calva Hill, Hawk Hill is slightly higher and was considered a suitable site for prospection.
Prior to conducting the survey, we identified the position of a Royal Observation Corps
bunker to the north of our survey site. The bunker appears to be intact, with the access
hatch securely padlocked at the time of survey. The location of the access hatch and vent
shafts were recorded and are displayed in the survey plots to the north east of the surveyed
area.
3.4.1 Area 4: Magnetometry
The results of the magnetometry survey on Hawk Hill can be seen in Figure 7, with
interpretation offered in figure 14. The survey did not show a clear continuation of
archaeological activity on the north side of the reservoir, however a number of interesting
anomalies are visible.
An area of magnetic disturbance, highlighted in yellow, appears to be surrounded by a
broken ditch just beyond the northern extent of the reservoir. This appears to be related to
the area of magnetic disturbance identified on Calva Hill (area 3), also highlighted in
yellow in figure 14. The presence of this disturbed area, on the slope immediately west of
the reservoir, raises the possibility that the anomaly may relate to the construction phase of
the reservoir.
Several linear anomalies crossing the hill are interpreted as drainage and shown in blue,
however, some of these straight linear features may also be the result of ploughing. Two
other possible ditches are shown in pale blue.
3.4.2 Area 4: Resistivity
The results of the resistivity survey on Hawk Hill can be seen in Figure 8, with
interpretation offered in figure 13. As with the magnetometry results, the resistance survey
did not show a clear continuation of archaeological activity on the north side of the
reservoir. The pattern of straight linear anomalies is interpreted as a drainage pattern and
four possible ditches are shown in pale blue. The three areas of high resistance shown in
red shading are likely to be geological.
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4.0 Discussion
4.1 Areas 1 and 2. Burrow Walls
The results of both the magnetometry and resistivity survey at Burrow Walls correlate well
and clearly show the triple ditch defences of a Roman fortification. These results also
broadly correlate with the proposed outline plan of ‘Burrow Walls Roman Fort’ produced
by Bellhouse following the season of excavation in 1955. In his summary of results,
Bellhouse concluded that “A Roman Fort of Hadrianic type, strictly comparable in shape
and situation with Beckfoot and Moresby, has thus been revealed”. In his discussion,
Bellhouse acknowledges the need to find 2nd century material through excavation and
further excavation to prove the existence of inferred entrances to the site. Furthering the
argument that Burrow Walls is a Hadrianic Fort, Bellhouse goes on to state that “Assuming
the fort to have been about 400ft long (as at Beckfoot), approximately a third of it has been
lost by erosion.”
During our initial site visits and establishment of the survey grid, we had time to consider
the position of the site in relation to the local topography. This is made more difficult by
the presence of the railway cutting and embankment; however, the presence of a very deep
natural gill running from the north east and meeting the railway embankment at the
northern extent of the site brings into question the notion that up to a third of the site has
been lost to erosion. Unless this apparently natural feature has changed dramatically since
the Roman period, it seems unlikely that the defences of a Roman fortification would have
crossed it. Rather, this naturally defensive feature may have been a prime position on which
to locate the north corner of the enclosure. There are no topographical barriers to limit the
extent of the enclosure to the south west and so, if a rectangular fort were required, this
would have been possible by utilising the gill and bank at the north and north west and
extending the enclosure further to the south east. It is, of course, very difficult to assess the
level to which the site may have been eroded by sea and river action. Without significant
more recent human intervention, the deep gill would have been a prominent topographic
feature in the Roman period.
One of our main objectives was to identify the south east gateway proposed by Bellhouse.
This, we hoped, would also help us to understand any road network associated with the site
and perhaps also lead us to further archaeological features beyond the main fortification.
As can be seen from both the magnetometry and resistivity survey results, we found no
evidence of an entrance in the south east or north east line of defences. The ditches appear
to be continuous on both sides and there is no evidence of a road approaching the site from
the south east, nor any evidence of archaeological activity at all in the reasonably level land
beyond the south east defences. Nor did we find any evidence of Roman archaeology in
area 2, immediately to the south of the enclosure.
The lack of evident entrances or roads, combined with the fact that the enclosure may not
have been rectangular due to topographic constraints, brings into question interpretation of
the site as a significant fort of Hadrianic type. When considering the Bellhouse excavations,
our survey results and local topography, we are led to the conclusion that Burrow Walls is
Burrow Walls and Calva Hill Survey Report
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the site of a small Roman fort or fortlet, with triple ditch defences enclosing a roughly
square area of around 80m X 80m. The only dating evidence recovered from archaeological
excavation thus far, found during the excavations by Bellhouse in 1955, date this
fortification to the fourth century.
As we begin to consider features identified from the survey inside the fortification, we must
acknowledge that this is a multi-period site, currently dominated by a standing portion of
wall from the medieval hall which later occupied the enclosure. With the exception of the
defensive ditches it is not possible accurately differentiate between anomalies arising from
occupation of the site in the Roman period and anomalies arising from later activity. We
can also not rule out remodeling of the outer ditches for the purposes of defense during
construction and occupation of the medieval hall. Furthermore, we can be fairly certain that
the location of the medieval hall was chosen to take advantage of the already existing
defences and to utilise a ready source of building stone from the Roman period. There is
evidence from both magnetometry and resistivity that the hall extended further northwards
to the proposed north corner of the enclosure where the deep gill meets the railway
embankment. The siting of the hall, as discussed previously with the Roman enclosure,
may therefore have been utilising the natural gill edge as a strategically defensible position.
Given the absence of clear entrances in the north east and south east lines of defences, we
must conclude that access into the enclosure was gained from the south west or north west.
To the north west the land slopes down towards the site of Siddick Pond nature reserve.
Bellhouse (1955) proposes that the course of the River Derwent ran at the foot of this bank
in the Roman period. The presence of the railway embankment along the likely position of
the north west defences makes understanding the relationship between Burrow Walls and
the proposed river course extremely difficult. If the fortification was indeed associated with
activity along the river, then an entrance to the north west providing access to and from the
river would be logical, but cannot be proven.
The survey results offer one possibility of an entrance into the fortification from the south
west. Problematically, this is situated just to the north of the end of the farm track giving
access to the field. At this point the survey results show a great deal of disturbance arising
from a water pipe, drainage activity and a continuation of the farm trackway to go beneath
a bridge in the railway embankment. All of this makes interpreting the south western
defences, and any possible entrance position, extremely difficult. Nevertheless, taken at
face value the survey results suggest that, although being far from clear, the south west
defences may not be parallel to the those on the north west side of the enclosure. A faint
linear anomaly appears to run NNW from close to the end of the farm track into the
enclosure. This also leads us to consider the origins of the farm track itself, which runs in
a straight line from Calva Farm and the natural crossing point of the River Derwent to
Burrow Walls. The parish boundary between Seaton and Workington follows the track and,
with no other obvious trackways or access routes detected by the survey, this seems quite
likely to have been the main route of access to the medieval hall. Future excavation in this
area may clarify the extent to which Roman features have been remodeled or reused in the
medieval period.
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The magnetometry results in area 2 revealed one area of clear archaeological activity. This
appears to be associated with the farm track and stone-lined pond constructed alongside
the track. The results can be interpreted as a small building or pen with associated
enclosures. The features are not clear enough to allow for any dating or detailed
interpretation by morphological analysis but it would seem logical that they are agricultural
in function, benefitting from proximity to the track and water source. Shieling activity
would be a reasonable interpretation of these anomalies.

4.2 Areas 3 and 4. Calva Hill
The geophysical survey of Calva Hill was undertaken as an exercise in archaeological
prospection. There were no known archaeological sites on the hill prior to the survey,
however, following a visit to the hill by the survey team during the Burrow Walls survey,
the prominent position of the plateau was deemed to have high archaeological potential.
The survey began at the north end of the plateau on Calva Hill (area 4) with the grid
constructed close to the reservoir fence. It was immediately apparent after the first day of
fieldwork that significant archaeological anomalies were present. The survey then
progressed to the south west, covering the main plateau and more gentle south west facing
slope as far as the field gate and farm track.
The results show around half of a 60m diameter double ditched enclosure, with the north
east portion of the enclosure lying beneath the reservoir and presumably destroyed during
its construction. Although we cannot be sure how many entrances the enclosure had, due
to the presence of the reservoir, we do at least have one clear entrance aligned to the south
west. The character and scale of this apparent double-ditched enclosure, even though only
half survives, allows us to interpret the feature as a hengiform monument. The presence of
two ditches allows us to go further and provisionally classify the feature as a class IA or
class IIA henge (Burl, A. 1997). Henges across the British Isles vary a great deal in size
and arrangement of banks, ditches, entrances and alignment. Their construction can broadly
be dated the later Neolithic period (3,000 – 2,000 BC). (Harding, J. 2006)
Although the double-ditched enclosure is the dominant feature in the survey results, there
are clearly other archaeological anomalies on the plateau which, excitingly, allow us to
interpret the Calva Hill survey as showing elements of a prehistoric ritual landscape. The
English Heritage ‘Introductions to Heritage Assets’ document, ‘Prehistoric Henges and
Circles’ states that “Henges and stone circles were frequently reused in later periods.
Initially many attracted Bronze Age barrows and ring-ditches around or sometimes within
them” (Last, J. 2011). This scenario fits very well with the Calva Hill survey results and
allows us to offer a simple chronology. To the south-west of the henge entrance, the
magnetometry survey shows two clear circular features around 10m in diameter. These are
interpreted as ring-ditches of the bronze-age or perhaps ploughed-out round barrows. To
the south west of these circles we can see a 20m diameter circular area of magnetic
disturbance in the gradiometer results. The resistance survey shows this as a very clear subcircular area of high resistance, suggesting the presence of stone. This feature is interpreted
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as the base of a cairn, perhaps constructed with cobbles brought from the River Derwent.
Finally, the magnetometer survey shows an arrangement of ditches which appear to mark
two access routes up onto the plateau from the west and south west. The ditches respect the
edge of the plateau and, crucially, deviate to respect the large cairn feature. This strongly
suggests that the cairn pre-dates the cutting of the ditch.
Our decision to undertake archaeological survey on Calva Hill was strongly influenced by
dominant position of the plateau in the landscape. We were fortunate that our fieldwork
was completed during a period of fine weather, which enabled us to fully appreciate the
excellent visibility from the site. In fine weather the Isle of Man is a prominent feature on
the horizon when looking to the south west. To further understand the historic landscape,
we must imagine the coastline without the impact of industry. The plateau overlooks the
tidal reach of the Derwent, the largest river meeting the Solway Firth for a considerable
distance in either direction. Calva Hill sits at the south west end of a significant ridge which
runs between the Derwent Valley and Solway coast. Following the top of this ridge offers
a traveler on foot ‘the path of least resistance’ in the local topography, avoiding the many
gills and tributaries sloping to the Derwent or Solway on either side.
Although we will never know whether or not ‘Calva Henge’ had two entrances, it would
be remiss not to consider the significance of the apparent north-east to south-west
alignment inferred from the surviving entrance. Much has been written on the astronomical
alignments of henges and stone circles and it is beyond the scope of this survey report to
discuss this subject in depth. It is worth noting, however, that a north-east to south-west
alignment is known from several other henge sites. Indeed, the principal alignment of our
most famous henge, Stonehenge, is north-east (midsummer sunrise) to south-west
(midwinter sunset) (Harding, J. 2006). In good weather the Isle of Man is clearly visible
on the south-west horizon from Calva Hill, though whether this was ritually significant in
the positioning of the monument or a coincidence of topography and convenience of
location can be debated at length. A site visit to witness the midwinter sunset from the
plateau would certainly be a worthwhile endeavor in seeking to further understand the
choice of location. Other prominent natural features on the horizon include Criffell to the
north-west, several Lakeland fells to the south-west and Binsey to the west, the site of a
possible bronze-age cairn.
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Plate 2: Gradiometer Survey on Calva Hill

Both magnetometry and resistivity results from Calva Hill (Area 3) show a concentration
of ploughing on the plateau. This shows most strongly in a defined strip covering the
proposed ring-ditches and cairn. Although this may be coincidental, is likely that this
undated ploughing activity was deliberately targeting the archaeological monuments to
improve the land for agricultural use. None of the archaeological features are visible on the
ground and, as the agricultural use of the field has predominantly been close grazed pasture
in recent memory, no crop marks have been identified from aerial photography. We do not
know that state of preservation of the monuments on the plateau but can conclude that they
have been significantly damaged through ploughing. The ring ditches do not show clearly
in the resistivity results but are very clear in the magnetometry survey, whereas the henge
enclosure and proposed cairn are visible in both datasets and are likely to represent
significant archaeological features in the ground.
Following the south-west alignment from the enclosure entrance and proposed cairn, the
resistivity survey shows a large high resistance anomaly to the south west extent of the
survey area, close to the farm track and field gate. This anomaly does not show on the
magnetometry survey, however, the proposed cairn is also not a strong anomaly in
magnetometry and is only made clear through a circular area of speckled magnetic
variation, emphasized by the clarity of the ditch which deviates to avoid the feature. It is
not possible to say if the large high resistance anomaly in the south-west is archaeological
or geological, though the results suggest the presence of stone in the ground, perhaps from
a second dispersed cairn.
The hand dug test pits in area 3 did not target the clear archaeological features on the
plateau but were used to clarify magnetic disturbance and linear anomalies on the north
facing slope. The test pits (Appendix 1) confirmed the presence of a land drainage pattern
and allowed us to discount other possible archaeological anomalies as geological, greatly
assisting in the interpretive plots shown in this report. The only archaeological anomaly
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targeted by the test-pitting was a possible ditch which appears to curve from the top of the
plateau and turn down the slope to head in a north westerly direction. The magnetometry
suggests the ditch terminates close to the test pit location. Test-pit 4 did not reach the
natural substrate, though a possible crude flint scraper was recovered. In addition, struck
flakes of beach pebble flint were recovered from test pits 1, 3, 5 and 8.
The survey in area 4 covered the summit of Hawk Hill to the north-east of the reservoir.
The aim here was to search for any evidence of continuing archaeological activity.
Although slightly higher than Calva Hill, the summit of Hawk Hill is not as level. Both
resistivity and magnetometry results showed a pattern of straight linear anomalies
attributed to ploughing and drainage, with no obvious continuation of the level of activity
discovered on Calva Hill.

5.0 Conclusions
This survey concludes the fieldwork programme conducted by our team of volunteers
under the Heritage Lottery funded ‘Discovering Derventio’ project. Our survey of the
Roman and medieval site at Burrow Walls produced very satisfying results, with good
correlation between magnetometry and resistivity as well as the plan of fortifications
produced by Bellhouse following the 1955 excavations. Although we anticipated revealing
evidence of gates and roads associated with the proposed Hadrianic fort, we can not be
disappointed with the results. Our survey suggests that, rather than a Hadrianic fort site,
Burrow Walls may represent a smaller fort or fortlet. Without further excavation, the only
dating evidence for the fortification is the 4th century pottery recovered in 1955. More
detailed comparative analysis with other Roman sites may reveal good parallels for
comparison but such work is beyond the scope of this survey report.
The prospection survey on Calva Hill revealed good evidence of a prehistoric ritual
landscape. The results suggest a double-ditched henge constructed in the late Neolithic
period with a continuation of ritual use and significance in the Bronze-Age, evidenced by
two ring ditches and a cairn. Indeed, the archaeology recorded during the survey, starting
in the late Neolithic, with bronze-age monuments, a Roman fortification and a medieval
hall can be brought into the twentieth century through the recording of the Royal
Observation Corps bunker on Hawk Hill. There could be no better way to end our
community project, or to demonstrate the capability of our team of dedicated volunteers,
than to record 5,000 years of history in West Cumbria on a single farm!
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6.0 Recommendations
Survey should be undertaken in the field immediately north east of Burrow Walls to
complete the environs survey and search for evidence of roads associated with the
fortification. Although no gateway is visible in the surveyed ditches, we cannot rule out
remodeling of the perimeter in later periods. Survey to the north east should detect any
roads or associated Roman activity in this direction.
Given the multi-period nature of the Burrow Walls site, a ground penetrating radar (GPR)
survey would be a useful comparison to the two techniques used in our fieldwork. GPR
may see features at a greater depth than magnetometry or resistivity and allow us to
differentiate between earlier and later period of activity.
Excavation at Burrow Walls would be required to fully understand the long history of
occupation at the site but should not be undertaken lightly. The site is a multi-period
scheduled ancient monument. Bellhouse (1955) recounts Whellan’s description of the
earliest recorded discoveries at Burrow Walls whilst digging drains in 1852. As well as the
discovery of “several Roman altars, in a very dilapidated state.” The account also states
that “Some human skeletons were also dug up, which, on being exposed to the air, crumbled
to dust”. Although the exact location of these human remains is not clear, they appear to
be from within the Roman fortification, though are highly unlikely to be Roman
inhumations within the enclosure. They may be associated with occupation of the medieval
hall, which may have had its own chapel, or perhaps an as yet unidentified early Christian
chapel within the Roman enclosure. Any excavation should be prepared to manage water
ingress into trenches, encounter and record human remains and aim to establish a clear
chronology of activity between the Roman period and demolition of the hall. It is hope that
the results presented here will assist a future excavation team in this task.
The survey results on Calva Hill appear to have revealed a significant prehistoric ritual
landscape, and yet, we cannot hope to truly understand the dates of construction,
chronology and nature of activity without carefully targeted excavation. An archaeological
evaluation, based on the survey results, should position trenches on the key anomalies
identified on the plateau to establish the state of preservation and nature of remains in the
ground. Key targets should include the proposed henge ditch terminus, at least one of the
ring ditches and the cairn. The knowledge gained from this evaluation should inform a
more detailed programme of fieldwork to fully understand and record the archaeology on
Calva Hill. We hope that our team of local volunteers, who undertook the survey work
presented in this report, will be able to fully participate in further research and excavation
through a newly developed community archaeology project.

Burrow Walls and Calva Hill Survey Report

20

Grampus Heritage
June 2016

7.0 Bibliography
Bellhouse, R. L. 1955. The Roman Fort at Burrow Walls, near Workington.. Transactions
of the Cumberland and Westmorland Antiquarian and Archaeological Society. New
Series.
Bellhouse, R. L. 1966. The Problem of Burrow Walls. Transactions of the Cumberland
and Westmorland Antiquarian and Archaeological Society. New Series.
Bellhouse, R. L. 1966. Roman Sites on the Cumberland Coast, 1962-1963. Transactions
of the Cumberland and Westmorland Antiquarian and Archaeological Society. New
Series.
Burl, A. 2008. Prehistoric Henges. Shire Publications Ltd. Oxford.
Clark, A. 2001. Seeing Beneath the Soil. Prospecting methods in archaeology. Routledge.
London.
Collingwood, R. G. 1929. Roman Signal-Stations on the Cumberland Coast. Transactions
of the Cumberland and Westmorland Antiquarian and Archaeological Society. New
Series.
Dickinson, W. M. 1880. Burrow Walls near Workington. Transactions of the Cumberland
and Westmorland Antiquarian and Archaeological Society. Old Series. No V.
Harding, J. 2006. Henge Monuments of the British Isles. Tempus Publishing Ltd. Stroud.
Jones, G. B. D & Woolliscroft, D. J. 2001. Hadrian’s Wall from the Air. Tempus
Publishing Ltd. Stroud.
Last, J. 2011. Introduction to Heritage Assets. Prehistoric Henges and Circles. English
Heritage.
Perriam, D. R & Robinson, J. 1998. The Medieval Fortified Buildings of Cumbria: an
illustrated gazetteer and research guide. Transactions of the Cumberland and
Westmorland Antiquarian and Archaeological Society extra series vol 29
Shotter, D. 1997. Romans and Britons in North-West England. Centre for North West
Regional Studies. University of Lancaster

Burrow Walls and Calva Hill Survey Report

21

Grampus Heritage
June 2016

Appendix 1. Test Pit Results
David Jackson
Wardell Armstrong Archaeology
Calva Hill Test-pit Descriptions
During the investigation, a total of eight test-pits were excavated in order to investigate a
number of geophysical anomalies. In particular, the investigation sought to confirm or deny
the presence of Romano-British activity and to understand the nature of several features of
possible prehistoric date. A short description and summary of each test-pit is provided
below.
Test-pit 1: Test-pit 1 measured 1m2 and was excavated to a maximum depth of 0.8m. Testpit 1 was excavated to the level of the natural substrate (101), which comprised greyish
yellow/orange sandy clay. This was sealed by c.0.5m of orange brown silty clay hill wash
material (103) and 0.18m of greyish brown silt/sandy clay subsoil (102). The subsoil was
further below c.0.1m of dark brown silty clay topsoil (100).
No archaeological features or deposits were identified within Test-pit 1. A total of four
struck flakes of beach pebble flint were recovered from deposit (103).
Test-pit 2: Test-pit 2 measured 1m2 and was excavated to a maximum depth of 0.6m. Testpit 2 was excavated to the level of the natural substrate (201), which was sealed by c.0.35m
of orange brown silty clay hill wash material (203). This was below 0.18m of greyish
brown silt/sandy clay subsoil (202) and c.0.1m of dark brown silty clay topsoil (200).
No archaeological features or deposits were identified within Test-pit 2. A fragment of
CBM and a fragment of clay pipe stem were recovered from deposit (203).
Test-pit 3: Test pit 3 measured 1m2 and was excavated to a maximum depth of 0.9m. Testpit 3 was excavated to the level of the natural substrate (301), which was sealed by c.0.6m
of orange brown silty clay hill wash material (303). This was below 0.18m of greyish
brown silt/sandy clay subsoil (302) and 0.12m of dark brown silty clay topsoil (300).
No archaeological features or deposits were identified within Test-pit 3. Two struck flakes
of beach pebble flint were recovered from the subsoil (302).
Test-pit 4: Test-pit 4 measured 1m2 and was excavated to a minimum depth of 0.52m, with
an additional excavation slot reaching 1.35m in depth. The natural substrate was not
encountered within Test-pit 4, the excavation area being largely comprised of a
homogenous deposit of mid-brown silty clay (403). This was sealed by 0.15m of greyish
brown silt/sandy clay subsoil (402) and 0.16m of dark brown silty clay topsoil (400).
No archaeological features were confirmed within Test-pit 4. It is possible however, that
deposit (403) represented the fill of an unconfirmed feature which appeared as a possible
c.5m wide ditch on the geophysical survey. Finds from Test-pit 4 included a fragment of a
post-medieval bottle, a fragment of CBM and two fragments of heat affected stone from
the subsoil (402), and a possible crude scraper from deposit (403).
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Test-pit 5: Test-pit 5 measured 1m2 and was excavated to a maximum depth of 1m. Testpit 5 was excavated to the level of the natural substrate (501), which was sealed by 0.46m
of orange brown silty clay hill wash material (503). This was below 0.15m of greyish
brown silt/sandy clay subsoil (502) and 0.12m of dark brown silty clay topsoil (500). A
single northwest to southeast aligned land drain (504/505) was also identified within the
test-pit, which accounted for the geophysical anomaly in this area.
No archaeological features or deposits were identified within Test-pit 5. Two clay pipe
fragments, several sherds of 19th/20th century pottery and two struck flakes of beach pebble
flint were recovered from the subsoil (502).
Test-pit 6: Test-pit 6 measured 1m2 and was excavated to a maximum depth of 1.03m.
Test-pit 6 was excavated to the level of the natural substrate (601), which was sealed by
0.42m of orange brown silty clay hill wash material (603). This was below 0.13m of greyish
brown silt/sandy clay subsoil (602) and 0.15m of dark brown silty clay topsoil (600). A
single northwest to southeast aligned land drain (604/605) was also identified within the
test-pit, which accounted for the geophysical anomaly in this area.
No archaeological finds, features or deposits were observed within Test-pit 6.
Test-pit 7: Test-pit 7 measured 1m2 and was excavated to a maximum depth of 0.64m.
Test-pit 7 was excavated to the level of the natural substrate (701), which was sealed by
0.1m of orange brown silty clay hill wash material (703). This was below 0.1m of greyish
brown silt/sandy clay subsoil (702) and 0.12m of dark brown silty clay topsoil (700).
No archaeological finds, features or deposits were observed within Test-pit 7.
Test-pit 8: Test-pit 8 measured 1m2 and was excavated to a maximum depth of 0.7m. Testpit 8 was excavated to the level of the natural substrate (801), which had been cut by the
terminus of a potential northeast to southwest aligned ditch. The potential ditch terminus
[805] measured c.0.6m in width, c.0.3m in depth and retained a gently sloping profile,
which was filled by a single deposit of greyish brown silty clay (804). This fill was overlain
by a deposit of large cobbles and angular stone (803), although it is unclear whether these
had any association with the feature. The deposit of stone was sealed by 0.28m of orange
brown silty clay hill wash material (802) and 0.2m of dark brown silty clay topsoil (800).
Also identified within the southern end of the test-pit was an area of post-medieval
disturbance (806). The exact nature of this disturbance is unknown, although it could have
been associated with field drainage.
A finds assemblage of post-medieval date was recovered from deposits (800), (802) and
(806), and included glass and sherds of pottery. A struck flake of beach pebble flint and a
chunk of burnt flint were also recovered from the topsoil (800). No dateable material was
recovered from the potential ditch terminus, although it is most likely of prehistoric date.
No evidence of Romano-British activity was identified during the investigation. It is
extremely likely however, that extensive prehistoric activity occurred within the area.
Although conclusive dating evidence was not retrieved during the investigation, the
morphology of the geophysical anomalies and the potential crude scraper indicate a Bronze
Age date.
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Appendix 2.
Figures 1 to 15
Survey results
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