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Project Summary

Resistance and magnetometry survey swere conducted on the Kame of Isbister in
order to target archaeologcd anomadies for further investigation. Dueto the nature of
the site, timefor survey was extremely limited and the survey area selected because of
its lack of visible surface features.

The geophysica survey grid for resistance and magnetometry was esablished on the
lower plane of the Kame of Ishister. Coverage began on the Northeastern edge of this
plane and continued across as far as possible. Almost full coverage of the lower plane
was collected, but dueto timerestraints the survey did not pass over the visible
rectangular surface features on the extreme Southwestern side of the site.

M ethodology

Resistance Survey

Resistance survey measures the changein theresistance 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 potertid probes is fixed 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 gpproximately 0.75 m, measured in Ohms.

Resistance effectively looks at the sauration leve of the materials in the survey area,
thusis 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 type.
(Clark 1996)

Figurel RM15 resistance meter with 0.5 m spaced probes.

Magnetometry:



M agnetic survey measures the variation of the magnetic fields of the earth and buried
festures across asite. Different soils and features can be mapped through ther
contrasting magnetic values. Examples of features that can be detected through this
process include ferrous materials; soil aff ected by human occupation (rubbish pits and
middens with organic materias), fired materids such as kilns and hearths, tiles,
bricks, and concentrations of ceramics. Differences in soil type or soil perturbaion
are dso detected through magnetic survey enablingidentification of ditches, pits,
foundations, graves and other excavated features. (Clark 1996)
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Figure 2 FM 256 flux gate gradiometer.

When interpreting datafor archaeological purposes welook at the gradient of the
magnetic field that best reveals archaeolog cal features. M agnetometry collects two
tota fiedds from two segparate magnetometer sensors in the FM 256. T hese sensors
measure the total magnetic field at ther respective distance above the earth. The
gadient is ca culated from the two totd fields and effectively removes broader scale
back ground noise. T his back ground noise includes larger geolog ca trends and
diurnd eff ects.

M agnetometry dataare coll ected as a series of regularly spaced points donga grid.
Typica datacollection for this survey is 4 —8pointsper meter with 0.5to 1 m gpaced
transect lines. Dataare viewed, processed and interpreted in aplan view map that
representsthe variation of the magnetic field vaues across the survey area.



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.
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Figure 3 Resistance survey datafor the Kame of |1 dister.

A surface view of the dataexagger ates the resistance praperties hepingto define site
anomal ies.
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Figure4 Thesurface view shows the geological an archaeological nature of thearea. Thered
definesthebedrock. Thelow resistance rectangular anomaly isan archaeological feature

(arrow).



Theresults of the resistance survey identified natura bedrock and arectangular
anomaly that is visible on the ground surface.
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Figure5 Resistance survey results with autlined rectangular anomaly (red) and extending
anomaly of interest ( ).

Therectangul ar anomaly (1) mapped through resistance survey is surrounded on two
sides by very low resistance anomalies (2a, 2b). Thelow resistance on the inside of
the feature (2a) could reflect the slope of the side of the survey areg, but as thisisthe
only placethe low resistance appears (the entire lower side of the survey areain the
aboveimageis aslope) it may instead berdated to the rectangular anomay. Thelow
resistance that appearsto wrgp around the right side of the rectangular anomay (2b)
could be anaturd drainage channe or again, somehow related to the archaeologcal
festure. Theblack rectangle (3) directly in the middle of the low resistance anomaly
is an excav ation unit where no datawas collected.

Extending into the low resistance (2b) anomaly is acontrasting areaof higher
resistance matching the rectangul ar archaeological anomaly (4). Thisisidentified as
an anomaly of interest. Thebedrock is well defined with high resistance values in red
(5). Someblack areas within the bedrock anomaly represent exposed bedrock where
readings could not be taken (59).

Magnetometry Survey

A FM 256 fluxgate gradiometer was used for the survey onthe Kame of Isbister. Data
were coll ected with asampling interval of 0.125 m alongtransects spaced at 0.5m
agpart. Post processing software for data analy sis and interpretation included Geoplot
3.0 and Surfer 8.

The magnetometry survey covered approximately the same area as the resistance
survey. Initid review of the magnetometry datadid not identify any recognisable
archaeologca anomalies of interest.



Figure 6 Magnetic survey datafrom the Kame of | shister.

Anomalies that appear in the magnetic data appear to be mostly geologca in nature.
Closer inspection of the magnetic databy overlying acontour map on the resistance
survey datahelped identify one areaof possible archaeologcd interest.

Figure7 Combined resistance and magnetic survey map for the Kame of | shister. Resistance
survey isthegreyscale map on the bottom (same as Figure 5). A contour map of the magnetic
survey is overlain on theresistance map.
By viewingthe magnetic data overlain on the resistance map, one fegture stands out
inthetwo datasds. This areagppearsto be associated to the rectangular
archaeologcd anomay mapped in the resistance dataand is visible on the ground
surface.
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Figure 8 Magnetic contour map draped on resistance greyscale map with anomaly o interest
identified.
Figure 8 shows the overlapping magnetic and resistance survey results. Onefeature
that gands out in thetwo datasets is identified by theyéelow circle and green line.
Thegeen line (2) istheresistance anomaly that was identified in Figure 5 as possibly
being associated with the rectangular archaeologica anomaly (1). The magnetic data
shows aclassic dipolar responsein the same location (3).

Conclusions

Figure 9 Comparison o resistance (a) and magnetic (b) datain a magnetic contour overlay on
resistance gr eyscale r esults (3).
The overlapping resistance and magnetic anomaly was selected for excavation.
Unfortunately, initial excavation results did not identify any archaeologica features.
Instead, this anomay can probably be attributed to the base geology of the Kame.
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