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Project Summary

M ethodology

Resistance Survey

Resistance survey measures the change in the resistance of the earth. The“ Twin
Probe” array is used in this case where acurrent and potertia probe are paired on a
roving frame that measures the variaion in resistance across agrid. A second pair of
current and potentia probesisfixed at acertain distance from the areabeing
surveyed. With afixed separation distance of 0.5 m, the roving probes map an
effective volume of resistanceto adepth of approximately 0.75 m, measured in Ohms.

Resistance effectively looks at the suration level of the materials in the survey ares,
thus is sensitive to soil compaction, soil type, geological features and objects that may
be buried with in the soil. Resistance survey can map features that include pits,
trenches, foundations, compacted or disturbed surfaces, and changes in soil ty pe.
(Clark 1996)

Figurel RM15 resistance meter with 0.5 m spaced probes.

GPR Survey

The SR3000 ground penetrating radar unit with a400 M Hz antennawith asurvey
whed was used for survey at Tintagel. 70 scans were collected per meter dong0.5m
spaced transects. Pog processing software used for dataanaly sis and interpretaion is
RADAN 5.0.0.6.



Figure 2 SIR3000 GPR with 400 MHzantenna and survey whed.

GPR mapstheform of contrastingelectrica properties (dieectric permitivity and
conductivity) of asoil or other materids below the ground surface. The stronger the
difference between the electrica properties of two materias, the stronger the reflected
signal in the GPR profile. The conductivity of soils and buried features has the
primary control onthe attenuation, or loss, of the GPR signal that impacts the
effectiveness of GPR survey. Though ahighly conductive materid will attenuate the
GPR signd, it can adso be an effective mappingtool contributing information to the
nature of the subsurface and features withinit. (Daniels 1996, Conyers and
Goodman 1997)

GPR records information on the amplitude, phase and time related to the capture and
induction properties of the antennain addition to the energy propagetion, scattering
and reflection of f of subsurface features. Unlike resistance or other archaeologcal-
based geophysical methods, GPR dataare coll ected as 2D verticd profilesinto the
earth. The 2D profiles are made up of anumber of traces (or scans) a aparticular
location (X, y) that record the reponse of sub-surface propertiestotheradar’s
electromagnetic wave a discrete points a aparticular time (or depth) in the earth. The
horizonta axis represents surface distance aongthe transect with the vertical axis
recordingtime (often ref erred to as two-way trave time.) Thetimeis recorded in
nanoseconds (ns). Time can be easily converted to depth intwo ways: thefirst is by
having aknown dielectric permitivity vauefor the material in the survey ares, the
second through having aknown depthto afeaturethat gopears in the radar profile.
The more accur ate of thesetwo methods isthe latter but this requires diggng or
coring. It must be kept in mind that earth properties are not constant and can change
drasticaly over an area Depth conversion should be checked at intervas across asite
if possible.

GPR dataare collected donga grid as vertical slicesinto the ground. Grid lines
(transects) are collected in pardld lines typicaly spaced 0.5 to 1m gpat. Duetothe
form of the beam of radar wave propagation into the earth, survey transects are most
effectiveif oriented perpendicular to known archaeology .

Initia datareview is conducted on these vertica profiles. Anomalies can be
identified in individud profiles and are best defined and interpreted through time
slicing.



Figure 3 GPR data are collected as vertical profilesintothe earth. Vertical profiles can be
stacked together to createa 3D cube o information for usein data imagingand analysis

Timeslicing is when the vertical slices are stacked next to each other and interpolated
to form acube of data. This cubeis then sliced on the horizonta planeto create plan
views of thearea. As GPR datarecords the nature of the subsurfaceto acertain
depth, anumber of time slices can be created that depict the nature of the subsurface
a gven depths. Further assigancein feature magpping can be achieved in displaying

al three axes of the GPR cube x, y, and z. This helps define feature shgpe and
volume,

Figure4 GPR data can be diplayed as 2D vertical profiles (greyscale at the bottom of thefigure),
or sliced alongthex, y, and zaxes



It must be gatedthat the depth tothispoint is assumed based on theinput dielectric
vauefor theareasoils. Excavatingdown to anoticesble anomaly in a GPR profile
then ameasurement to tha surface can be taken can do adepth cdibration. A simple
equation or software can quickly convert al datafor appropriate depth.



Geophysical Survey Results

Resistance Survey

A RM 15 resistance meter was used withtwin probe separation of 0.5 m. Datawere
collected with asamplinginterval of 0.5m along 1m spaced transects. Pogt
processing software for dataanaly sis and interpreation included: Geoplot 3.0 and
Surfer 8.

Theresistance survey did not reved any significant archaeologcd anomdies. A few
anomaies were identified for further investigation as they were the closest to possible
archaeologcd naturein pattern .
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Figure5 Resistance survey results at Tintagd. Red lines ddinefeatures marked for further
investigation.



GPR Survey

GPR survey was conducted over thetargets of interest identified in the upper left
corner of thesurvey area. The grid was 10 x 10 m and GPR transects were collected

aong 0.5 m transects.

Figure6 GPR aurvey at Tintagd. The GPR grid ispositioned over resistance features of interest.

Results of the GPR survey further investigate the linear anomalies identified in the
resistance data. Anomalies mapped with GPR are evident in the databut cannot be
conclusively interpreed as archaeological in nature. Becausethe survey areais
adjacent to the cliff face a thetop of the survey area, anomalies may be geologcal in
nature.



Figure 7 Greyscaleand colaur time slices of the GPR survey grid. Time slices are appraximatey
0.25 m thick.

Noteintimeslice 4, wel-defined rectangul ar features appear a gpproximately 1 —
1.25 m deep.



Figure 8 detail o timeslice 4 identifying rectangular anomalies.

Conclusions

The resistance and GPR surveys identified anumber of anomalies that could be
archaeologcd in nature. Further investigation through excavation will enable
absolute identification of these anomalies. It isimportant to remember that thissiteis
on asteep slope a the base of acliff. Thetopsoil is shalow and many anomaiesin
theresistance and GPR datamay reflect the geological back ground of the survey area.
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