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Abstract

A resistance survey was carried out at the Poulton research project site between 14/06/01 and 12/07/01.

A number of features were noted. These included four low resistance linear features propagating north from the chapel (possibly ditches), which were marked by areas of high resistance on both sides of each linear. A number of areas of high resistance were found, mostly in the north section (bottom of figure 2) of the survey area, indicating possible structural features or rubble spreads. The field itself is crossed by a number of field drains, which may explain some of the high resistance areas. In the south section (left side of figure 1) of the survey area, medium-high resistance readings progressing north south are possibly structural. It is noted that some of the medium-high resistance readings crossing the survey area diagonally may be geological (glacial origin). A hexagonal (medium-high to medium-low resistance) feature was noted approximately in the center of the south survey area (figure 2).

Introduction

The objective of this survey was to re-evaluate and extend previous resistivity work carried out during the 1995 (Mike M Emery, David J L Gibbons and Keith J Matthews, The Archaeology of an Ecclesiastical Landscape) and 1997 seasons (Chris Holder). Work done during the 1997 season had indicated the presence of a large rectilinear feature about 60m north of the chapel site, which was consistent with a large building shown on a map of the area dating back to the 17th century.

The survey was carried out using a Geoscan Research RM4 resistance kit. This method was preferred due to the excellent results obtained from previous work carried out with the same equipment (1995-1997 seasons). A Magnetomertry survey in 1995 had produced disappointing results.

Method

For the survey reported here, 18 grids each measuring 20m x 20m were laid out propagating north from the northern chapel site boundary. The overall survey area was 60m east/west by 120m north/south (giving a total ground coverage of 7200 m
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). A Geoscan Research RM 4 was used with a twin probe array set to 0.5m. The remote probes were also set to 0.5m and were placed approximately 5m west of each grid surveyed (providing consistency across the survey). All data were hand recorded and manually input to computer. The software used was the Geoscan Research Geoplot 3. All grids were surveyed in a zigzag pattern with the first traverse in a westerly direction. The data were processed with de-spike, low pass filtering, edge-match and interpolation (in duplication quadrupling the readings for smoothing purposes).

Geology

The bedrock in the area is of Permo-Triassic age (195-280Ma) and falls into the category of the new red sandstones (Lower Mottled Sandstone). It is overlain by approximately 16 to 18 meters of glacial till (Cheshire boulder clays). The top soil is typical of agricultural plow soils deriving from glacial till (Stagnogleys) and is approximately 250mm thick.

Bouguer gravity anomaly = 16 mGal (BGS Map, Chester, England and Wales Sheet 109, Solid edition).

Aeromagnetic anomaly = -40 nT (BGS Map, Chester, England and Wales Sheet 109, Solid edition).

Results 

The results are illustrated in appendix A (figures 1 and 2: gray scale plots) and appendix B (figures 3 to 8: dot density plots, raw data plots, area survey map and site composite plot).
Results for figure 1 (grids A1, A2, B1, B2, C1 and C2)

Figure 1 covers the area directly north of the chapel site, covering an area of 60m east/west by 40m north/south.

A number of features were noted, including four low resistance linear features propagating north (grids A1, A2, B1 and B2) from the chapel site (possibly ditches). These features are marked by areas of medium-high to high resistance on both sides of each linear. If the low resistance areas are ditches it is possible that the high resistance linear features are debris from continuous re-cutting (which may indicate that the ditches in question were for drainage). It is worth noting at this point that the field being surveyed is crossed by a number of 3-inch ceramic field drains, which may account for some of the high resistance linear features indicated. The two lower resistance features of the four (grids B1 and B2) may be a track way, with a field drain running along its length giving the impression of two separate ditches. The two ditches (grids A1 and A2) on the east side stop just short of  the northern section of the survey (in grids A2 and B2).

The western section of the survey area covered by grids C1 and C2 are of interest due to the two medium-high to high resistance liners running north/south (one of medium-high resistance running through the center of grids C1 and C2, and the other of high resistance about 5m to the west running through grids C1 and C2). Both these features are broken at various points along their length. The linear on the western edge seems to have high resistance sections running west at right angles to the feature, indicating a possible structure.

The south-western corner of the survey (grid C1) has two main features of medium-high to high resistance which cross diagonally from south/west to north/east. Situated between these two areas are readings of low resistance in the north/east and medium-low in the south/west. Features similar to this have been noted in past surveys, all propagating in the same direction, which may indicate a possible geological origin (glacial).

Results for figure 2 (grids A3 to A6, B3 to B6 and C3 to C6)

Figure 2 covers the area directly north of figure 1, covering an area of 60m east/west and 80m north/south.

This area has produced a particularly complex plot, in part due to the extent of the area surveyed. Due to the survey complexity we will concentrate on the areas of specific interest.

The areas of low resistance propagating north from grid B3 through grids 

B4 and part of B5 and crossing into C5 are consistent with the ditch features noted in figure 1. The high resistance readings within the low may be produced by a field drain (these high readings can also be seen in figure 1). Further scrutiny of the survey data has indicated that the ditch previously postulated in this paragraph may be a track way, only excavation can tell

Grid C4 has a high resistance liner feature running north/south for about 12 meters. The northern part of the liner has a section running east (2.5 meters) forming a 90° angle, which is matched (to a smaller extent, with the northern section running west) in Grid A4 (lower center). This may be the northern section of the rectangular building seen on the 17th century map. Grid A4 (upper section) has an L-shaped high resistance feature similar to the feature in the lower section (smaller scale, approximately 9m in length); this could indicate a partition in the above mentioned building. The dimensions of the building would be in the region of 60m x 40m.

One of the most intriguing parts of the survey was spotted in Grid B4. An area of high resistance readings in an octagon formation (approximately 18 meters in diameter) was detected just in the western section of the grid. (A note of caution: the octagon shape of the feature may well be as a result of data processing). Readings of this nature in the past have indicated Roman religious sites (Shrine). To the west of the octagon is the L-shaped high resistance area mentioned earlier. The top edge of the octagon lines up quite nicely with this feature. This relationship must not be disregarded and will need further investigation.

Grids A5, A6, B5 and B6 are marked by the three high resistance liner features running west/east. Due to the equal spacing (approximately 5 to 6 meters apart) it can be assumed they are 3” or 4” ceramic field drains.

Grid B5 is an area of interest due to the ruffle circular form of the high resistance readings. An area of medium to medium-low readings is indicated surrounding the circular feature. The diameter of the circular area is approximately 18 meters. Some of this feature is obscured by the readings from the field drains reported above. The close proximity of the octagonal feature may indicate a relationship, and this requires investigation

Grid C6 has the highest resistance reading in the survey. These readings may indicate an area of demolition rubble. To fully understand this anomaly an expansion of the survey area is required. This grid also contains some of the lowest readings for the survey (southeast corner of the grid). This is marked by suppressed growth of the grass in that area during summer, and this in itself requires some investigation. Low readings would indicate an area of low density, possibly a silt-filled ditch, though if this was the case accelerated grass growth would be expected, rather than suppressed growth. These questions can only be answered by core sampling or excavation.

Conclusions

The Poulton 2001 survey has generated a number of questions. The four ditches observed in the south section (figure 1), could in actual fact be only two ditches with a track way or road running alongside. This track could be cut along its length by a field drain, giving the false impression of two ditches. During the chapel excavations it has been suggested that a road or track runs across the field to the chapel, the result of this survey may re-enforce that theory. 

The amount of field drainage on site has created some problems. The drains pipes are constructed from fired clay and give high resistance readings, which can in some cases mask readings from archaeological features.

We believe the exact location of the 17th century building (north of the chapel) has now been established (figure 2 grids C1 and A4).

The two ditches (grids A1, A2 and B2) mentioned above seem to stop as they reach the edge of the 17th century building. Excavations carried out during the 2001 season indicated that the ditches were of a Roman origin. The relationship between the building and the ditches needs to be established. It has long been postulated that the building seen on the 17th century map may have been built using existing Roman foundations

Recommendations

1) Expand the survey area east and west (40m east and 40m west). An expansion to the north by 20m would give information needed to establish the origin of the high resistance reading encountered in Grid C6.

2) Carry out a more concentrated resistance survey over the area of the octagonal feature (recommend 10m x 10m grids, surveyed at 0.5m station interval across 0.5m traverse).

3) Undertake a small excavation of the 17th century building to investigate the relationship with Roman drainage ditches.

The potential for further geophysical investigation is enormous. It is recommended that the general survey be continued, with the eventual aim being to cover the whole of the chapel field.

Appendix 1
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Figure 1: Shadow plot
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Figure 2: Shadow plot

Appendix 2
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Figure 3: Dot-density plot
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Figure 4: Dot-density plot

[image: image6.jpg]3056 0 ] 10m
2988 Size:x2
2917

2843

zet N

:3 -35D Mean 35D
2492

Py Clip Parameters:

2260 Mimirnum 3

2114 Maximum 3

1923 Conrast 2

1464 ohm Units Std Dev.

Paletie : GREYS5 PTT




Figure 5: Raw data plot
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Figure 6: Raw data plot
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Figure 7: Survey location map
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Figure 8: Geophysics survey 2001 season
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