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Abstract 
 
A geophysical survey of the grassed area within the inner ward of 
Haverfordwest Castle was conducted using ground resistivity, using 
a twin probe configuration at 0.5m and 1.0m mobile probe spacing. 
 
The area proved to be intensely featured, despite the effects of 
demolition and site clearance, followed by excavation and 
consolidation following disuse of the police headquarters in 1962. 
The police headquarters occupied much of a former prison, 
constructed inside the ruined castle in c.1779 with an additional block 
added in c.1820. 
 
The survey revealed anomalies in locations corresponding to 
mapped features of the prison, including a linear negative 
corresponding to the central passageway between yards, a linear 
positive feature corresponding to the SE wall of the women’s block, 
and a large positive area anomaly corresponding to the location of 
the matron’s house (although this may potentially owe more to the 
underlying medieval structure forming part of the early keep). 
 
Also revealed was a large negative anomaly adjacent to the location 
of the well, 4.6m NS x 3.3m EW, which is provisionally interpreted as 
a water tank, connected to other parts of the prison by linear negative 
features suggestive of service trenches. 
 
The southern part of the area (bounded to the north by the central 
passageway) is characterised by a high-resistivity area with a rather 
complex internal structure. This appears rather more resistive and 
more complex than might be expected of the yards that occupied this 
area in the prison period. The level and strength of these anomalies 
could possibly be indicative of a medieval cellar or undercroft, but 
alternative interpretations are also offered. 
 
To the north of the area, several anomalies with raised resistivity 
traversed the survey area approximately parallel to its baseline. 
Although an origin for these anomalies within the medieval 
archaeology cannot be excluded, it is tentatively suggested that 
these anomalies are more likely to be indicative of structures from 
the early phase of the prison, between 1779 and 1820, and removed 
to create space for the 1820 phase. 
 
The survey thus indicates that there is considerable survival of 
archaeological remains within 1.5m of the surface across the lawn 
area. 
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Methods 
 

Survey rationale and background 
The survey was undertaken.  
 
The survey area is approximately 30m N-S and up to 
25m E-W covering an approximately flat grassed area 
occupying much of the interior of the inner ward of 
Haverfordwest Castle.  
 
The survey area was defined (Figure 1) by a baseline 
extending approximately E-W 200mm to the north of 
the northern side of a medieval ruined wall bounding 
the cellars along the S side of the ward, starting from a 
point 2.0m E of the wall of the Museum building (the 
grid was inherited from the previous magnetometer 
survey conducted by the Dyfed Archaeological Trust). 
Reference to the georeferenced version of the 1889 
1:500 town plan (Figure 2) suggests that the survey 
origin was at approximate national grid coordinates 
[195332.79, 215713.86], with the baseline oriented at 
071° to grid north. 
 
The description of the survey in this report refers to x,y 
site coordinates from this origin on the survey axes as 
shown in Figure 1. 
 
The survey was conducted in October 2020, under 
good weather conditions to CIfA (2014) and EH (2008) 
guidelines. 
 
The survey was commissioned by Fran Murphy, Dyfed 
Archaeological Trust (DAT), and conducted in 
coordination with Phil Poucher. 
 
 

Historical background 
As a small component of a larger project, a full 
supporting historical background has not been 
constructed for this work. However, to assist with 
interpretation of the geophysical data the Ordnance 
Survey 1889 1:500 town plan (see Figures 2, 7-10) has 
been used. In addition, an undated plan of prison 
displayed at the site (probably that also illustrated as 
Shobbrook 2009, Figure 11) provided further 
information.  
 

A prison was created within the ruined medieval castle 
in 1779, with new buildings being constructed in 1820. 
The prison was abandoned in 1878 and the buildings 
served as a police headquarters (and appear as such 
on the 1889 town plan). The buildings in the inner ward 
comprised aspects of the women’s prison to the north 
(cell block, matron’s house, well house and laundry, 
set around a small courtyard), a central passageway, 
and the treadmill building to the south (over the now 
exposed medieval cellars). The northern part of these 
buildings are shown in a photograph: 
(https://snorbens.files.wordpress.com/2010/06/6-view-
showing-female-wing-airing-yardm-pump-and-
laundry.jpg). 
 
A series of aerial photographs from 1932 (e.g. 
C6369671) and 1950 (e.g. RCAHMW catalogue 
number C888867) show survival of the structures in 
the northern part of the inner ward in good repair, but 
the southern yards appear empty, overgrown and 
without their bounding walls, while the southern range 
of cells appears derelict. A hand-coloured, updated 
and annotated version of the 1889 town plan supplied 
by DAT shows in yellow various structures that appear 
to have been demolished probably between the 1932 
and 1950 aerial photographs. 
 
The police station closed in 1962 and the remaining 
post-medieval structures within the inner ward, with the 
exception of the ‘Prison Governor’s house’/’inspectors 
residence’ (now the museum) were demolished soon 
after (they are absent on the 1964 Ordnance Survey 
1:10,560 scale map) and consolidation work was 
subsequently undertaken on the castle by the Ministry 
of Public Building and Works, with their site hut shown 
on the 1964 map. Photographs of the works (dated 
1968) are present within the Department of the 
Environment photographic collection held by 
RCAHMW (catalogue numbers C542521, C542532, 
C542535, C542533, C542534, C542539, C542541, 
C542542 and C548838 provide insight into the 
surveyed area). 
 
 

Ground resistivity 
The ground resistivity survey was undertaken with a 
Geoscan RM15 resistivity meter, operating a ‘parallel 
twin electrode’ configuration, employing two pairs 
(three electrodes) with 0.5m probe spacings placed at 
0.5m centres on a PA5 frame, via an MPX15 
multiplexer.  
 
In this configuration, two datasets were acquired: 
 

1. Using the outer probes, a mobile probe 
spacing of 1.0m give the predicted main 
component of the response from 1.0-1.4m 
depth. Data were collected with a 0.5m 
sample interval on 1.0m instrument 
traverses (i.e. the raw data has 1.0 x 0.5m 
node spacing). 
 

2. Using the three probes as two pairs, a 
mobile probe spacing of 0.5m gives the 
predicted main component of the response 
from 0.5-0.7m depth. Data were collected 
with a 0.5m sample interval on 1.0m 
instrument traverses (i.e. the raw data has 
0.5 x 0.5m node spacing).  
 

The 20m grids were walked in zig-zag mode.  
Data were downloaded from the instrument and 
collated using Geoscan Research’s Geoplot software. 
Data processing was limited to one pass of the 
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‘despike’ function in Geoplot (to remove rogue points 
of poor ground contact), with radius set to 1 and a 
threshold of 3 standard deviations, using Gaussian 
statistics. 
 
Data were then exported from Geoplot and imported to 
Golden Software’s Surfer. The data were gridded by 
kriging to a node-spacing of 0.125m for production of 
the final, less pixelated, image. 
 
 

Use of this report 
The main technique chosen for the survey, ground 
resistivity, was chosen because this tool can provide 
information on cut features and stone constructions in 
which the substrate and feature do not have markedly 
different magnetic susceptibilities but differ in texture 
(leading to different water retention). 
 
Absence of detectable geophysical anomalies cannot 
be taken as indicative of the absence of archaeological 
features. All anomalies have been interpreted as far as 
possible, with contrasting possible interpretations given 
where appropriate. Geophysical techniques cannot 
provide an unambiguous evaluation of buried features. 
Where a higher degree of certainty is required, 
physical ground-truthing of any geophysical anomalies 
resolved by the survey will be required. 
 
 
 

Results 
 
There were no technical issues with the set-out or with 
data acquisition. Conditions were good for both 
surveys, with short grass and slightly damp ground.   
 
The surveys proved to contain well marked anomalies 
with a good range of measured resistivity. The survey 
collected with 1.0m-spaced mobile probes shows most 

data lying within a range of 28 to 63Ω measured 

resistance, but with values close to 100Ω in areas 
closed to exposed masonry in the NE of the area. 
These data are illustrated on two figures: Figure 3 with 

a greyscale covering most of this range (Black = 20Ω 

to white = 80Ω) and Figure 4 with a reduced greyscale 

range (Black = 28Ω to white = 50Ω) to enhance the 
visibility of anomalies with the western part of the 
survey. 
 
The survey collected with 0.5m-spaced mobile probes 
also shows most data lying within a range of 28 to 

100Ω measured resistance. In both surveys the lower 
values are associated with anomalies in the centre and 
west of the survey, the highest close to exposed 
masonry. 
 
 
 

Interpretation 
 
The anomalies will be described below from the south 
of the area, working towards the north. 
 
The southern part of the area, up to approximately 
y=9m (extending as far N as the exposed medieval 
wall on the E margin of the grassed area), is strongly 
differentiated from the remainder of the surface by 
being a zone of elevated resistance, with a marked, 
sharp, northern margin corresponding to the line of the 
southern wall of the central prison corridor (Figure 10 
‘a’). Both probe spacings show a somewhat segmental 
structure to this area.  

 
At 0.5m mobile probe spacing, the strong imaging of 
the high resistivity feature is interrupted along a slightly 
sinuous line, NW of which the strength of the anomaly 
is much reduced. This sinuous line follows the 
contours of the landscape grass surface, and the 
change in anomaly strength reflects the increased 
overburden NW of this line. The originating 
archaeological feature is thus likely to lie at less than 
0.75m, perhaps less than 0.5m, to the SE of this line, 
but probably at a depth of at least 1m to the NW. 
 
The segmented character of this region into alternating 
zones of slightly raised and depressed resistivity is 
intriguing but difficult to interpret. Although an 
interpretation as a vaulted structure is tempting, there 
is some suggestion in the 1.0m probe-spaced data that 
the segmentation is lightly radiating, rather than 
parallel, which may possibly suggest it does not reflect 
the original structure here, but rather perhaps 
disturbance within its remains. The DOE photographs 
show parallel marks on the ground surface in this 
region, possibly related to the location of temporary 
stacks of stone visible in another photograph. These 
images, however, appear to show these stacks lying 
on a surface close to the modern level, so the stone 
stacks are probably unlikely to be the cause of these 
anomalies. An interpretation of these anomalies as a 
medieval cellar is possible, but it is equally possible 
that a yard surface was divided by, for instance, 
garden beds. 
 
The western end of this region of elevated resistivity is 
sharply marked and lies parallel to and about 2.9m 
from the wall of the museum. This is particularly well-
marked on the 1.0m probe-spaced data and may 
indicate a genuine termination of the underlying 
archaeological source, although the influence of low-
resistivity garden soils alongside the house wall must 
also be considered. 
 
Interestingly, there is no indication of the curved wall 
dividing the two courtyards (the ‘wheel yard’ and the 
‘old trial yard’ of the map on display at the site) to the 
north of the treadmill house (later cell block) on the 19th 
century maps. This might be held as circumstantial 
evidence that the anomalies in this region are 
generated by features well below the level of the prison 
yard. The tentative evidence for depths discussed 
above might suggest that the originating features are 
at a level not veery different from that of the medieval 
cellars to the south. 
 
A marked negative linear resistivity anomaly (Figure 
10, ‘b’) running E-W across the site at approximately y 
= 9m to 10m and approximately 1.1m wide 
corresponds closely to the mapped location of the 
central passage across the prison. The line of the 
central passageway is well-marked by this negative 
anomaly, but there are no bounding anomalies 
suggestive of the lateral walls. The very low resistivity 
here may simply reflect damp ground between the 
bounding (but not imaged) walls, but it is possible that 
other factors may be enhancing the low values 
recorded, perhaps such possibilities as a clinker-
flooring (enhancing ground conductivity) or buried 
services below the pathway.  
 
To the north of the central passageway, there is a zone 
from approximately y = 10m to y = 19m with a 
background resistivity somewhat lower than to the 
south. For the 1.0m probe-spaced data, the measured 
background is approximately 45Ω, whereas to the 

north it is approximately 40Ω.  
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On the 1.0m probe-spaced data this area is traversed 
by negative anomalies and the 0.5m probe-spaced 
data show both negative anomalies and some positive 
linear anomalies. 
 
The most striking anomaly within this region is a 
rectangular area, 4.6m NS x 3.3m EW (Figure 10, ‘c’), 
lying immediately to the west and northwest of the 
modern surround to the well, with its iron grating. 

Measured resistance falls to 44Ω with this feature at 

0.5m probe-spacing and approximately 31Ω marginally 
at 1.0m probe spacing. It is unclear whether the central 
raised measured resistance at 1.0m probe-spacing is a 
genuine feature or an artefact of the probe geometry. 
 
Linear negative anomalies extend from the both the 
NW (Figure 10, ‘d’) and SW (Figure 10, ‘e’) corners of 
the major anomaly towards the western end of the 
central passageway. Of these, the one from the NW 
corner is neatly parallel-sided and approximately 1m 
wide, whereas that from the SW corner is a more 
irregular anomaly in plan. 
 
At 0.5m probe-spacing narrower and lower-amplitude 
linear negative anomalies run both W (not shown on 
Figure 10, but running along the S side of positive 
anomaly ;k’) and slightly irregularly N from the 
northwest corner (Figure 10, ‘f’; potentially a drain). 
 
The interpretation of these anomalies shares the same 
range of possibilities as that corresponding to the 
central passageway. The strong rectangular area most 
likely represents ground water ponded by bounding 
walls, despite the lack of geophysical evidence for 
lateral walls (except possibly to the S in the 0.5m 
probe-spaced data). There is a strong likelihood (given 
its location adjacent to the well and ‘pump house’ that 
this anomaly indicates a subsurface water tank or 
cistern. If this is so, then the various radiating negative 
linear anomalies may be candidates for water pipes (or 
the trenches to hold water pipes). 
 
The 1m-wide anomaly extending SW (Figure 10, ‘d’) 
corresponds in plan to the mapped location of a path 
from the ‘matron’s house’ towards the ’governor’s 
residence’. As with the central passageway, such an 
anomaly might be produced by, for instance, a cinder 
path, but equally it is possible that services underlay 
the path. It is worth noting that the 1889 map indicates 
‘p’, a pump, close to the northern side east door of the 
‘governor’s residence’ and this would most likely have 
required a piped water supply. Given the convergence 
of the anomalies from the NW and SW corners of the 
rectangular feature towards this point, it is possible that 
one (from the SW?) represents a pipe and the other 
(from the NW) simply represents a path. 
 
The 0.5m probe-spaced data show linear positive 
anomalies to the S side of the rectangular feature and 
both datasets show positive anomalies to the E of the 
well (Figure 10, ‘g’). These positive anomalies may be 
indicative of survival of the footings some of the walls 
of the ‘pump house’ and ‘laundry’, but the rapid 
eastwards slope of the ground here may also have 
produced some topographically-induced anomalies. 
There are also indications of a N-S positive linear 
anomaly in the 1.0m probe-spaced dataset when 
imaged with a greyscale to optimise visibility of 
anomalies in this area (Figures 5 and 8). 
 
To the north of the complex negative anomalies there 
are a series of dominantly positive anomalies, with 
overlapping extents. 
 

The most prominent anomaly is a marked narrow 
positive linear that trends NE-SW (parallel to the 
surviving stretch of castle wall in the NW of the area) 
and lies on the mapped line of the SE wall of the 1818 
‘debtors’ prison’ later the ‘women’s prison’ (Figure 10, 
‘h’). The NE and NW walls of this block do not appear 
to be imaged in the resistivity data and the SW wall 
would have been outside the survey area. 
 
A second set of anomalies in this area is formed by a 
diffuse region of elevated resistivity extending SW from 
the NW-SE trending section of castle wall (shown in 
green tone on Figure 10). The western limit of this is 
just W of the passage through the castle wall that 
formerly led to a yard in the outer bailey. To the E, it 
merges with the NW corner of the ‘matron’s house’ 
(later the sergeant’s lodgings’). The diffuse nature of 
the anomaly and its visibility in both datasets, but more 
clearly so in the 1.0m probe-spaced data, suggests it is 
dominantly a deeper feature and it may represent a 
zone of collapsed masonry, and is probably overlain by 
the prison structures. 
 
The positive anomaly associated with the location of 
the ‘matron’s house’ is very substantial (Figure 10, ‘i’). 
DOE images C542541 and C548838 show this 
structure when partially cleared. The photographs 
show that excavation took place down the outside of 
the walls (possibly thereby enhancing its potential for 
geophysical resolution) and also that the deep 
masonry is suggestive of the medieval footings forming 
the western section of the early rectangular keep). It 
seems likely that the later periods of use of this corner 
of the castle involved new structures placed on ancient 
footings. 
 
The fourth component of the geophysical featuring in 
the north of the study area comprises anomalies 
running E-W and possibly N-S. The clearest anomaly 
is an E-W positive anomaly, running approximately 
along the line y = 22.5m (Figure 10, ‘j’).  It is 
approximately 0.5m wide, much narrower than the 
putative SE wall of the ‘women’s prison’. This positive 
anomaly appears to have narrow zones of reduced 
resistivity both to north and south. An E-W alignment is 
also picked out by an E-W zone of reduced resistivity 
across which the background resistivity drops 
southwards (on the 0.5m spaced survey it drops from 
around 54Ω to 50Ω an from 41Ω to 38Ω on the 1.0m 
probe-spaced survey. This boundary lies at 
approximately y = 17.5m. The 1.0m probe-spaced data 
shows a faint indication of a zone of raised resistivity to 
the north side of the boundary (Figure 10, ‘k’). 
 
Other possible parallel/orthogonal elements of this 
group include the positive linear anomaly described 
above passing close to the mapped wall between the 
‘pump room’/’well house’ and the ‘laundry’, but possibly 
extending both further north and south than the extent 
of that wall (Figure 10, ‘g’). There is also a short stretch 
of N-S positive linear anomaly immediately E of the 
concrete surface in the NW of the area (Figure 10, ‘m’). 
In addition, there is a possible jump in background 
values extending W from the S end of the rectangular 
negative anomaly ‘c’, and also perhaps the observation 
of the difference in background value to N and S of the 
central passageway. 
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Discussion 
 
The new data provide some significant lines of 
evidence.  
 
Firstly, it appears that the water supply provided by the 
‘well house’/’pump room’ may have fed a large water 
tank to its west. This in turn may have been connected 
with one or more service trenches (pipes), depending 
upon the interpretation of the more subtle negative 
linear anomalies. 
 
Secondly, some of the more minor structures of the 
prison period do not appear to be imaged well by the 
resistivity survey. These include the walls of the 
various yards and the walls of the ‘pump 
room’/’laundry’. If this lack of imaging is interpreted as 
a lack of survival, then it would suggest that the 
demolition and clearance has removed these 
structures, perhaps in turn implying that those features 
which have been imaged were originally well below 
19th century ground level. However, it is also possible 
that a lack of resistivity contrast is inhibiting imaging of 
these structures. 
 
A wall (or more likely wall footing) on the mapped line 
of the SE wall of the debtors’/women’s prison appears 
to survive, although other walls of this structure are not 
clearly imaged. Elsewhere there is evidence that the 
paths may survive (or that the paths were underlain by 
deeper services). 
 
The strong anomalies in the southern part of the 
survey, together with the evidence for their source 
being at a considerable depth below the modern 
surface, may suggest the existence there of a 
medieval structure. The central passageway of the 
prison would lie immediately to the north of this 
hypothetical structure. 
 
The description of the castle in 1577 describes the 
interior of the inner ward as ‘within the circuit of these 
buildings is an ynner Warde or greene of lxx foote 
square having a Well in it’ (Owen 1903, 41). These 
dimensions would correspond closely with the present 
grassed area plus the area occupied by the museum. 
This suggests that, notwithstanding the suggestion that 
the anomalies in the area of the yard to the south o the 
central passageway might suggest a medieval 
structure, an open area in the centre of the ward may 
have been an original medieval feature. 
 
This, together with a dissimilar alignment to adjacent 
known medieval structures, means that a post-
medieval origin should probably be sought for the 
features that generated the anomalies oriented parallel 
and perpendicular to the survey in the northern part of 
the survey area. The simplest explanation for this 
origin can be sought in the controls on that survey 
orientation – the orientation of the medieval cellar to 
the south (and its overlying cell block of c.1779) and 
that of the Governor’s House (also of c.1779) to the 
west. The simplest interpretation of these anomalies is 
that they too were produced by features also forming a 
part of the arrangements of the prison of c.1779. 
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Figure Captions 
 
Figure 1. Grid setup. Baseline lies 200mm N of cellar 
wall (in yellow). Surveyed are shown in pale yellow 
tone. Features mapped by offset from the survey 
traverses are indicated. 
 
 
Figure 2. Location of the survey area on OS 1st Edition 
1:500 town plan of 1889 (© Crown Copyright and 
Database Right 2020 Ordnance Survey (910748), 
Blackwells/Groundsure Historical Maps). Survey are 
and measured features shown as in Figure 1. 
 
 
Figure 3. Ground resistivity data as collected, as 
bitmapped images from Geoplot. N to top, total area 
40m across. 

(a) 0.5m mobile probe spacing, greyscale: 30Ω 

(black) to 110Ω (white) measured resistance. 

(b) 1.0m mobile probe spacing, greyscale: 25Ω 

(black) to 80Ω (white) measured resistance. 
 
 
Figure 4. Ground resistivity data with 1.0m mobile 
probe spacing, as interpolated image from Surfer, 
greyscale as shown (20Ω (black) to 80Ω (white) 
measured resistance) covers most of data range. 
 
 
Figure 5. Ground resistivity data with 1.0m mobile 
probe spacing, as interpolated image from Surfer, 
greyscale as shown (20Ω (black) to 50Ω (white) 
measured resistance) adjusted to reveal detail within 
the central part of the grassed area. 
 
 
Figure 6. Ground resistivity data with 0.5m mobile 
probe spacing, as interpolated image from Surfer, 

greyscale as shown (30Ω (black) to 100Ω (white) 
measured resistance) covers most of data range. 
 
 
Figure 7. Ground resistivity data (instrument with 1m 
mobile probe spacing), as Figure 4, but georeferenced 
on OS 1st Edition 1:500 town plan of 1889 (© Crown 
Copyright and Database Right 2020 Ordnance Survey 
(910748), Blackwells/Groundsure Historical Maps). 

Greyscale: (20Ω (black) to 80Ω (white) measured 
resistance. 
 
 
Figure 8. Ground resistivity data (instrument with 1m 
mobile probe spacing), as Figure 5, but georeferenced 
on OS 1st Edition 1:500 town plan of 1889 (© Crown 
Copyright and Database Right 2020 Ordnance Survey 
(910748), Blackwells/Groundsure Historical Maps). 

Greyscale: (20Ω (black) to 50Ω (white) measured 
resistance. 
 
 
Figure 9. Ground resistivity data (instrument with 0.5m 
mobile probe spacing), as Figure 6, but georeferenced 
on OS 1st Edition 1:500 town plan of 1889 (© Crown 
Copyright and Database Right 2020 Ordnance Survey 
(910748), Blackwells/Groundsure Historical Maps). 

Greyscale: (30Ω (black) to 100Ω (white) measured 
resistance. 
 
 
Figure 10. Interpretation of data, with anomalies 
described more fully in text.  

- Pale grey tone shows positive resistivity 
anomalies (a, g, k, j, m) that are aligned in 

directions probably associated with the 
earlier prison buildings (c. 1779), in turn 
influenced by the orientation of the medieval 
structures of the south range. 

- Dark grey tone indicates negative resistivity 
anomalies interpreted as a water tank (c), 
trenches for water pipes (e and ?d) and 
paths (b and d). 

- Blue rectangle shows the location of the 
well. 

- Pink tone (h) shows a positive resistivity 
anomaly interpreted as the SE wall of the 
c.1820 women’s block. 

- Orange tone (i) shows the very strong 
positive resistivity anomaly associated with 
the location of the ‘matron’s house’, itself 
probably resting on medieval footings. 

- Green tone, unlettered, diffuse positive 
resistivity anomaly, perhaps fallen masonry? 

Illustrated on OS 1st Edition 1:500 town plan of 1889 (© 
Crown Copyright and Database Right 2020 Ordnance 
Survey (910748), Blackwells/Groundsure Historical 
Maps). 
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Figure 8

OS 1st Edition 1:500 town plan of 1889 (© Crown Copyright and Database Right 2020 Ordnance Survey (910748), Blackwells/Groundsure Historical Maps
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Figure 9

OS 1st Edition 1:500 town plan of 1889 (© Crown Copyright and Database Right 2020 Ordnance Survey (910748), Blackwells/Groundsure Historical Maps
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