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1. Location map of survey areas.
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2. Aerial view of Bryn Alyn.






11


3. Unprocessed gradiometry results.
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4. Processed results Area A.
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Report on the Geophysical Survey at Bryn Alyn Fort, Llay, Wrexham

Meggen Gondek, University of Chester

Summary

As part of the Caer Alyn Archaeological and Heritage Project, Dr Meggen Gondek of the University of Chester was asked to conduct gradiometer surveys within the interior of the hillfort at Bryn Alyn and also in an area to the south of the fort thought to contain a southern enclosure or annexe to the hillfort. Work was conducted over a period of three days and provided a training opportunity for University of Chester archaeology students and interested project members.  Results suggest features within the hillfort interior possibly associated with burning (e.g. hearths) and structures or enclosures.  Results from the southern enclosure show the enclosure ditch and potential features within the interior, possibly structural.

Introduction

On June 21-23, 2008, Dr Meggen Gondek (University of Chester) undertook gradiometer surveys of a limited area of the interior of Bryn Alyn hillfort (Fig. 1; NPRN: 94754; NGR SJ 3312 5370).  The hillfort is a Scheduled Ancient Monument (CADW SAM No. DE057) and license to undertake fieldwork is held by the Caer Alyn project.  The hillfort is currently largely forested along the banks and rim of the interior with a small area of the interior under grass and brush (Fig. 2).  Impressive banks and ditches of the enclosures are well preserved.  The interior is fairly level ground.  Soils are glacial sands and gravels and the solid geology is sandstone (British Geological Survey).

The hillfort overlooks a bend in the River Alyn.  The enclosure is an elongated shape making the most of the hill summit, c. 178m N-S by 62m E-W, with three banks and outer ditch on the north side and double ramparts to the east and a steep drop to the west to the river terrace; the entrance is presumed to be on the south side and the bank here joins the line of Wat’s Dyke (NPRN 94754).  Whilst hillforts are often presumed to be monuments of the Iron Age, the proximity to Wat’s Dyke and potential for reuse suggests activity dating to the early medieval period is certainly feasible.  Since 2004, the hillfort and its environs have been the focus of archaeological research by the Caer Alyn project (Rogers 2006).  

The objectives of the survey were:

· Test the methodology on this site

· Provide comparable gradiometry results for the hillfort interior to complement existing survey information and to inform future research and conservation objectives

· Confirm the nature of the enclosure cropmark  and identify potential for further archaeology in Area B, the southern enclosure

· Provide training and outreach opportunities for the University of Chester and the Caer Alyn Project

Area A covered approximately 1800m2 within the northern area of the hillfort enclosure.  The focus of work in Area A was to provide gradiometer results for comparison with a previous resistivity survey conducted by the Caer Alyn Project (Brown et al. n.d.), which located some anomalies.  Grass and brush were high in the area, but this is not thought to have affected results to any significant extent.  Weather conditions varied over the two days spent on the interior with the first day being extremely wet and the second being very dry but with gale force winds.  The weather does not appear to have greatly affected results.  Area B covered an area 2800 m2  to the south-west of the fort where aerial photographs indicate an oval enclosure measuring c120m NW-SE by 100m butts onto the base of the hillfort slope.  This area has not been covered by any previous survey.  The ground sloped considerable to the west and north and survey focused on the more level ground adjacent to the hillfort slope.  Ground cover was high grass and numerous thistle and bramble patches; however, these are not thought to have affected the survey to any considerable extent.  A slight change in the ground surface could be observed by eye and interpreted as being the line of the enclosure and grids were placed to catch this feature and the interior.

Methodology

The gradiometer survey was based on 20x20m grids in both areas with some partial grids in the hillfort interior due to overgrown vegetation and woodland.  In both areas a .5m zigzag traverse was used with .5m sampling intervals.  The gradiometer sensitivity was set to .1nT. The grids in the hillfort used the existing resistivity survey grid of the project allowing for comparison with the previous geophysical survey.  The project team have provided grid co-ordinates for the hillfort and also extended the site grid to the southern enclosure for co-ordinates using a total station and reference to known OS points. Data processing was done using Geoplot 3.0 and input into ArcGIS 9.0 to create OS based maps.  The list of processes used is provided in the appendix.

Grids within the hillfort, Area A, were obstructed by trees and vegetation resulting in some partial grids.  A data collection error was made in the final partial grid (NW corner) and this has been omitted in processed results.  A partial central grid containing a tree was also omitted in processed results as high values of disturbed ground here affected the processing of other grids.  Unprocessed data plots are provided in Fig. 3.  

Results

Area A – Hillfort interior (Figs. 4 and 5)

Only a minimal area within the interior of the hillfort provided suitable data for survey and final processing.  To the south of the survey area, the results suggest general disturbance and no features are easily discernable; however, the small area surveyed here may mask larger features.  There are two potential circular features c. 6m in diameter that may represent structures such as roundhouses (A).  Considerable disturbance from presumably tree roots and brush affect the northern edge of the survey area, as well.

A series of positive magnetic anomalies can be detected in the northern part of the survey area.  A cluster of positive anomalies (B) to the west is suggestive of potential pits.  However, disturbance from roots and vegetation may also have caused this random pattern.  Although the anomalies do not form any discernable pattern, they may be related to another feature to the east.  A weaker positive magnetic response outlines a potential rectangular enclosure (C) measuring approximately 30m across and oriented NE-SW.  No entrance is easily identifiable but it may coincide with the features at B.  A series of readings in the centre of feature C can be interpreted as sub-rectangular (or even sub-circular) (D) and may be a structure or smaller enclosure.  The feature measures approximately 6mx10m oriented NE-SW.

The final feature of note is a positive response c. 5m across (E) in the east of the survey area.  The feature may relate to the corner of enclosure C or may relate to burning.  However, this feature is adjacent to wooded area and could potentially be a tree throw.  

Area B – Southern enclosure (Figs. 6 and 7)

A number of features are visible within the survey area.  The enclosure ditch and bank visible in the aerial photograph (Fig. 2) can be seen running NW-SE (F).  A series of magnetic anomalies runs alongside the interior and may represent pits or possible posts/palisading. The enclosure may have a gap or entrance as it approaches what is now a pathway and bank (G), but which may reflect an outer earthwork of the hillfort complex.

A series of weak positive magnetic parallel linear features running NE-SW about 5m apart are likely to represent agricultural activity and the remains of ridge and furrow (H).  These appear to stop at the enclosure boundary although there may be some evidence just north of the enclosure of the features continuing (the north-east quadrant appears to be more disturbed land, possibly due to creep from the slope in this area or other activity).  The ridge and furrow appears to be overlying some weak positive magnetic features within the interior of the enclosure.

In the south of the survey area (I) there is an area c. 3mx10m of positive magnetic response and a possible curvilinear anomaly encircles it.  The diameter is less than 10m across.  Other curvilinear weak positive anomalies can be interpreted within the interior, although without the strong central anomaly.  Directly to the west are two of the more convincing examples consisting of adjacent curvilinear anomalies (J) with diameters between 8-10m.  A further weak positive curvilinear anomaly (K) may be interpreted adjacent to the enclosure ditch (F).  The diameter is approximately 10m across and there are magnetically positive features within which may indicate pits or burning.  These features may represent structures or enclosures.  As potential roundhouses their diameters fall within normal variations of 6-15m (Haselgrove 1999, 117).  All contain weak positive magnetic features suggestive of burnt areas or pits/postholes.

A weak positive magnetic anomaly appears to overlie the enclosure ditch and bank (F).  This feature is a large curvilinear anomaly (L) suggestive of an enclosure approximately 30m in diameter.  Several bipolar anomalies running roughly parallel within this area (M) may suggest a pit/post alignment or possibly surface metal or remains of fencing.  

An area of weak positive magnetic response (N) in the west of the survey area is of indeterminate shape and there are numerous dipolar magnetic responses within the survey area, which may relate to surface metal or isolated indeterminate magnetic responses.

Conclusions

The survey of Area A highlights some evidence of potential interior organisation and structures within the hillfort surviving despite considerable disturbance along the edges from tree growth.  Of considerable interest is the presence of what can be interpreted as a square or rectangular enclosure with an interior sub-rectangular feature orientated NE-SE. A morphological similarity might be drawn with Late Iron Age enclosures with interior buildings interpreted as shrines (Haselgrove 1999, 123).  However, the size of the enclosure at Bryn Alyn is larger than shrines at Heathrow, Danebury (RS1 is largest) or Maiden Castle, but is comparable to the enclosure around the circular building at Hayling Island (ibid; Cunliffe 1984, 84-87).  The NE-SW orientation of the enclosure and interior structure/feature is also seen at interpreted shrine and ritual enclosure sites at, for example, Heathrow and Thetford, but the detail and nature of all of these examples are varied (Haselgrove 1999, 123).  It should be noted that enclosure lines or trackways or other divisions within hillforts are not unusual and the nature and chronology of this potential feature should not be exaggerated in the light of the minimal area suitable for survey.    It is perhaps surprising how ‘quiet’ the interior of the hillfort is compared to excavated examples of Iron Age hillforts such a Danebury or Moel y Gaer, north Wales (Cunliffe 1984; Bradley 2007, 249).  Although some weak positive magnetic anomalies can be interpreted into circular structures such as roundhouses within the hillfort interior and the cluster of ‘pits’ at B might represent features such four-post buildings (granaries), such features are not immediately convincing.  However, this should not be taken to mean that such features are not present within the interior.

Comparison with the pre-existing resistivity survey report (Fig. 8) shows some correlation of features.  Comparison has been made with the processed data results for the combined grids only, which were provided in graphical form in the original survey report (Brown et al. n.d.).  Preliminary interpretations by the project team of the resistivity results include evidence of rectangular features, possibly enclosures, and circular features, potentially roundhouse type buildings.  The line of the enclosure C is visible as is the interior feature.  A strong positive response was found in the SE corner of Grid 1, which corresponds to feature E on the gradiometer survey.  

The survey in Area B confirmed the nature of the enclosure cropmark visible in aerial photographs as a ditch with possible bank (F).  The relationship between the enclosure boundary and the hillfort (possibly represented by G) remains uncertain.  The chronological and stratigraphic relationship between the medieval (or post-medieval) ridge and furrow (H) and the enclosure ditch is unclear from the current survey results as it is unclear if the ridge and furrow continues outside of the enclosed area.  Within the enclosure there appears to be evidence for round-house type structures (I, J, K) underlying the ridge and furrow; although, the positive magnetic results were quite diffuse.  Not visible on aerial photographs and of unknown date is the apparent circular enclosure (L) with potential internal activity.  A resistivity survey in this area, when vegetation has died back, may help clarify and support some of these identifications and limited ground-truthing of results could prove productive in answering some of the chronological and stratigraphic questions.

The survey achieved its objectives in that it has found complementary results to the hillfort resistivity survey indicating the potential survival of interior structures and internal organisation associated with the hillfort amongst the disturbed ground from trees and vegetation.  These include some intriguing structural remains of uncertain character as well as potential roundhouse features.  In the southern enclosure, further information on the nature of the cropmark feature has been obtained; however, its relationship to the fort and chronology is a question that remains to be answered.  Apart from the ridge and furrow there are several other features of interest here including some potential structural features and the possible circular enclosure not previously recognised on aerial photography.

Acknowledgements

The author would like to thank the following volunteers for helping to conduct the survey: Neil Adams, Phil Cox, Karen Gavin, Tony Gavin, Claire Hunt, Bill Sheppard and Louise Williams.  Many thanks are also offered to the landowners, Ken White and Russell Evans and Alan Brown, Technical Director and Tony Hanna, Archaeological Director for the Caer Alyn project.

Meggen M. Gondek, University of Chester (m.gondek@chester.ac.uk)

Date of final draft: 17/07/08

References Cited

Bradley, R. (2007). The Prehistory of Britain and Ireland. Cambridge: Cambridge University Press.

British Geological Survey. Wrexham Sheet 121, 1: 50 000.

Brown, A., Rogers, A., Bunney, A. and Cox, P. (n.d.) The Bryn Alyn Fort North Section: Geophysical report (resistance). Unpublished report Ref CAAHP/ft/Serv1, Caer Alyn Archaeological and Heritage project Archaeo-Geophysics group.

Cunliffe, B. (1984). Danebury: An Iron age hillfort in Hampshire Vol 1 The excavations 1969-1978: the site. CBA Research Report no. 52. York: Council for British Archaeology.
Haselgrove, C. (1999). The Iron Age. In J. Hunter and I. Ralston (eds) The Archaeology of Britain, pp. 113-134. London: Routledge.

RCAHMW. NPRN: 94754, Bryn Alyn, Camp, 01-12-03 (last visited 08/07/08).

Rogers, A. with contributions (2006). First Interim Report 2004: An Archaeological and Historical Investigation by the Caer Alyn Archaeological Heritage Project. Available online at: http://www.caeralyn.org/public/index.php?content=story&storyID=36&fixedmetadataID=. (last accessed 08/07/08). 

Appendix
Area A Processing involved:

· Data was clipped at Min -5 and Max +5, Contrast = 1, Units – Absolute

· Zero Mean Traverse function used to removed grid discontinuities.

· Zero Mean Grid function used to reduce grid edge discontinuities.

· Data was altered using the despike function to remove large iron spikes.

· A low pass filter and interpolation in both the x and y axes was done to smooth the data.

Area B Possessing involved:

· Data was clipped at Min -10 and Max +10, Contrast = 1, Units = Absolute

· Zero Mean Traverse function used to remove grid discontinuities.

· Zero Mean Grid function used to reduce grid edge discontinuities.

· Data was altered using the despike function to remove large iron spikes.

· A low pass filter and interpolation in both the x and y axes was done to smooth the data.

