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This contribution could also have been given the title ‘lofty - but wigurpose’. Having
its roots in a physics department, Archaeological ScienceBradford has always
maintained its high scientific standards, looking at the basic imgmprinciples of
modern scientific techniques to solve real archaeological quesiibissstrong link to
purposeful applications was established by Arnold Aspinall and has lmeetaimed ever
since.

Tanks

Earth resistance measurements undertaken non-intrusively fromsutface are
successful because buried archaeological features often showang sbntrast in their
electrical resistivity against the general soil backgrounds #asy to understand that a
buried stone foundation has a high resistivity contrast, since it msaflgrdrier than the
surrounding soil. But what about buried ditches? The standard answet the looser
fill of a ditch can retain more moisture. However, the detaikhisfcontrast are far more
complex since the moisture regime of the soil changes considenaflyhe seasons and
may even invert the contrast under certain conditions. To test thisdiemy a study
had been undertaken by Peter Cott in 1995 to monitor the earth resistaponses from
a major ditch at Caistor St. Edmunds Roman Fort over the course wibdths. In
addition to a standard twin-probe survey over this ditch
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160 ... 240 Ohms (white to black) 0

Twin-probe pseudosections were undertaken across it showing clearatiation of
resistivity, and hence moisture content, in the different layers of the fill.

Twin Pseudosections
1m increments, black is high

Having established the relationship between environmental parameters ahdrfescn
resistivity of archaeological features, the next question is tiwvearth resistance,
measured from the top surface, varies across such feature. It wbuiously be
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desirable if it were simple, for example a clear dip of measurementshavieuried ditch.
However, the results are more complicated. As John Lynam cadutahis PhD thesis
(1970), the anomalies measured with the then newly designed ‘twin-gnaye showed
strange peaks and troughs even for a simple buried sphere if tine f@as smaller than
the array and relatively shallow. The question was as to who wolievédesuch
predictions. Hence simple test measurements in a water taskuweertaken to establish
faith in the theoretical predictions. The good correlation found atilazes current
students.

The tank experiments are also extremely useful for theotes¢w electrode arrays and
their response to buried features. A very good example is the sguayethat, after
several years of ‘neglect’, was thoroughly investigated by Magters students (Mary
Saunders 2001 and Thomas Sparrow 2003). After extensive testing inkheith new
sample- and electrode-holders being built according to Arnold Aspirddkggn, field
tests followed. Undertaking expanding square array pseudosecti@xsrasnely time
consuming but luckily other students on BradfoliSc in Archaeological Prospection
helped to build up impressive data sets. Through its links with Ged&es@arch the
department was able to drawn on, and feed into, the development of aandw
resistance cart that is based on the square array. Such links camimercial
organisations are of mutual benefit and have always been encourages byiversity.
The final and most important stage in the study of the squarg waa the use on
archaeological sites. At Slack Roman Fort, near Huddersfield, ocboral twin-probe
surveys are problematic due to the very close proximity of polwédnsmitters that
seem to introduce unwanted signals in the cable between remotechild electrodes.
The square array with its short connection leads proved to be idedly to overcome
this problem. The results looked promising but on closer inspection idtoutethat the
majority of anomalies were caused by modern field drains frongdiecourse that now
covers the site, or by relatively recent (ca. 1940) field boundaries.
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Colls

The problems encountered in the study of magnetometer surveysraekably similar

to those described for earth resistance above. Although theomslkep between
archaeological features and their magnetic properties is matgad and sometimes
surprising, it is a reasonably well-understood subject. However, wheomies to the
shape of magnetic anomalies, it has to be conceded that the tealcekults are not very
intuitive. Hence laboratory experiments are required to demonsarade proof to

suspicious students that there is indeed a negative trough that ancsmpaery

magnetic anomaly. The wooden runners of the equipment may seem aldrmd but

that is exactly the point. Smoothly running and well maintained ecpripthat is non-
magnetic is hard to come by. Students are still enjoying lineggdte gradiometer
experiment!

Fluxgate gradiometers were also used at Slack Roman Fort andiehely showed the
major features.

Copyright © Armin Schmidt 2006-11-24 p.4



Despite considerable ‘magnetic noise’, associated with theéames the golf course, the
fort, its ditches and internal buildings are clearly delineated démonstrates again that
it is often necessary to combine several geophysical techniquesvéal the buried
archaeological features.

Processing and presentation of survey results have improved immenselyhe last

years, mainly fuelled by leaps in computer power. Many yegos @when it became
possible to plot results for individual 20m grids on small pieces pémpand assemble all
of them as a patchwork of snippets, this was seen as an enormoubrbregkiand it

was!). Today, data can be re-processed and presented in secoridbeir glory in a

GIS environment, as can be seen for the results from Thwing Hillfort, YorRkafulds.

Copyright © Armin Schmidt 2006-11-24 p.5



Wires

The study of electromagnetism (i.e. time varying magnetiagmena) provides hours of
entertainment. It promises the simultaneous measurement of ncagneltielectrical
properties with one instrument but it is a subject fraught with pnodl Several studies
have been dedicated to it but there still remains more to do. lava httempt Arnold
Aspinall used a commercial metal detector and modified its nlesid data readout so
that it could be used as a geophysical instrument. However, thdleo ‘caetal’ and
‘cave’ modes are still a mystery and comparisons with sepa&atth resistance and
magnetic susceptibility surveys at Halifax Parish Church (elséwhere) failed to
establish conclusive relationships. But then what can one expect framsteument that
is called ‘*hoard hunter’ ...

Weird

Spin Torsion Fields seem to be of particular interest to Russ$igsidist — and that tells
you already something. They are caused, as long-range fieldstabiyg masses, like the
celestial bodies. Initial work was undertaken in the 1920s by Einsteih Cartan

(Einstein-Cartan-Theory; ECT) but they have now received retiemterest and are
increasingly used to explain inexplicable phenomena. One of themm ¢bewsing. Dodd

et al. (2002) undertook very systematic dowsing experiments and found remackedoly
interference patterns from pipes and wires on the ground and im.tiéey were able to
rule out electromagnetic effects but were surprised to discoverdiginct and regular
annual variations in the fringe wavelength that show differentipplarthe northern and
southern hemisphere. In a follow-up paper they explain these effietdsms of Spin

Torsion Fields and experiments with workbench rotary grinders (siojeshcemarkable
results. What has this to do with archaeological prospection? Bgwsis long been
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considered to be a possible prospection tool (you can even attend cttrmsasDowse
to Dig’) and if a scientific explanation can be found it may bexdeasible to investigate
its use seriously. Certainly an idea for a Masters dissertation project

Conclusion

It is clear that despite the current decline of interest in sciencéfdBiehas stayed on the
‘proper’ path and, by stressing its applications in archaeologysiblaught science to
new generations of students.
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