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It has been estimated that there exist over 100 million ancient potsherds in various The Multi-Parameter Pf?bhe allows the Macedon::m S L Syrian N N Late Woocilanﬂ e N Modern L L
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portable measurement can provide data that will help to sort similar looking potsherds into = g B v |
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flrearm, uses the Hall effect to make a non-dest_ructlve measurement on the potsherd. The 2 e ©F [ £ ComnUeS Seanming meds (g 5 5 o 5 5
probe is attached to an Dell Axim X51 PDA, which runs software that allows the times/second) to make a profile. The 2 ’ 2 . T 7 bl | 2 ] : ’ |
measurement to be carried out and logged. Each measurement, which is made by pressing fe?ffdelgcdata fftom (tjh_e ies”cﬁ!:n feadOLlﬂ E 2 o z 2
unit or are storead in le. sampie - 4 - ~ . 4 .
a l:_)utton on the gun, takes only a few seco_nds. We have made measurements on three dentification. recorded values. date. time.
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Potsherds which were either (i) so flat that the inside and outside could not be distinguished, > o i i i o i | | i i 0 i | i i i z : : | |
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represented by a normal distribution of magnetic susceptibility values, (2) the four different cable (as used by us) or by Bluetooth. = £.le 7 A S N Iz | | | | = s | | | =,1 L S i
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difference between the magnetic susceptibility measured on the inside face and that gletctrlcal Cond|UCt|V|tdy measlurerr;ents | — S AN R 5
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measured on the outside face for all three ancient suites of potsherd, but not for the modern TSGR fews el enalyees ihese cerm e =
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5 STATISTICAL ANALYSIS . S e e S T
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| Methodology and Samples Macedonian
[ [ | [ £
-] Face | Direction | Mean s | St.Error | Range Max Min Median | Skewness | Kurtosis | KSvalue | KScritical | Normal : -+
_ _ o _ Internal Vertical 0.841 0.399 0.0537 1.618 1.662 0.0435 0.852 0.158 -0.753 0.102 0.163 Yes é 8 | g g
Measurements were made on 4 suites of potsherds from various localities and representing internal | Horizontal | 0833 0399 | oos37 | 1612 1654 0046|0824 0.131 0888|0095 0222 Yes z : L5 5
. . . . . Internal Directionless 0.837 0.398 0.0536 1.615 1.658 0.0425 0.826 0.137 -0.830 0.0849 0.396 Yes 3 8 ' 8 é
different types of temper. One of the suites was modern, being obtained by breaking Exerral | Vertcal | 2481 1295 015 [561 5701 00sT0 2451 0302 0523 [ooo%  [086 Ves £ : | g 5,
- : 3.233 3.968 0.735 2.306 0.0754 -0.857 0.0949 0.243
common garden pots. In each case potsherds at least 70 mm by 60 mm with an area of 50 S AT T o e i - - T =
mm by 40 mm with low curvature were chosen at random from a |arger popu|at|on_ The Mean | Directionless | 1618 0.708 00055 [ 2760 2.987 0.227 1643 0.111 -0.839 0.0942 0.253 Yes 01 10w wens 1 o o dwer 1w o o416 e om0 4 0 00 domas 1 40 o0 fem0 A A0 e dmowet 4 {0 1e0  feoew1 4 0 60 fe00 O roanic surlontii®h 0™ g surentit 0" hagrio su'eptity o™
Test of normality carried out with a Kolmogorov-Smirnoff test with Lilliefor's correction. agnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility () Magnetic susceptibility ()
area of low curvature allows the probe to approach closely the surface. All potsherds ur
L. : . yrian
showed characteristics that enabled the orientation of the potsherd to be known (e.qg., part
. p ( g ’ p Face Direction Mean SD Std. Error Range Max Min Median Skewness Kurtosis KSvalue | KS critical Normal I N T E R NA L & EXT E R NA L CO N C L U S I O N S
of the Ilp or base). Internal Vertical | 89.991 38.431 3.077 228.410 240.120 11.710 92.245 0.230 0.693 0.0504 0.413 Yes
. internal | Directionless | 89.935 38.395 3.074 220.225 231.920 11.695 91.545 0.193 0.382 0.0452 0.568 Yes _ _ _ _
Location Temper Number of Age External | Vertical | 154.497 97.642 7.818 482.410 483.800 1.390 142.120 0.832 0.478 0.0727 0.043 Yes Magnetic L L L i i 1. The MPP probe from GDD provides a cheap, fast and effective method for measuring the
Samples (approx.) ez on ot e B e e >31600  ]°33430 | 1530 134525 | 0990 1080 0.0963 0.001 No susceptibility for = 7 = magnetic susceptibility of potsherd samples that are greater than about 70 mm by 60 mm
External | Directionless | 153.658 98.288 7.869 507.005 508.465 1.460 140.098 0.893 0.735 0.0769 0.025 No = - 1:9 -
Mace donian ( Archaic—Classical) 2500 BC Mean Directionless | 121.797 63.526 5.086 337.240 346.930 9.690 114.373 0.680 0.566 0.0661 0.092 Yes each of the 4 - Syrlan e - and are not too curved.
Test of normality carried out with a Kolmogorov-Smirnoff test with Lilliefor's correction. da'[asetSZ a Cross- : :

2. For the three groups of archaic potsherds (Macedonian, Syrian and Mississippian II) and

lot between ) :
P the modern potsherds, there was no difference between measurements made vertically

internal and external

Late Woodland

Face Direction Mean SD Std. Error Range Max Min Median Skewness Kurtosis KS value KS critical Normal measurements W LE;tIE T 1 or horizonta”y' Hence the Operator need not have prior knOWIedge Of the Orientation Of
e e Internal Vertical | 23.928 5.920 0504 29.265 39.652 10.387 23.663 0.252 0.0929 0.0638 0.179 Yes . 3 oodia A 1 = the potsherd to the original pot in order to make an effective measurement.
Late WOOdland (MISS 1531pp1an H) 138 1100 AD el Horizontal | 24.259 6.607 0.562 34.496 45.083 10.587 23.636 0.629 0.512 0.0682 0.116 Yes showmg that the - _ _ _ _ -

internal | Directionless | 24.093 6.129 0.522 31.880 42.368 10.487 24.076 0.415 0.334 0.0501 0.507 Yes external - - 3. For the three groups of archaic potsherds (Macedonian, Syrian and Mississippian II),
External | Vertical |54378 | 19715 | 1678 PO 602 |19 %2589 |07 0508 AL No measurements of ] i there was a clear statistical difference (P<0.001) between the measurements made on
v T e i oS |erem oo B R 077 e i th hai | 7 - the internal and external faces, irrespective of temper, origin and age of the sample. The
External | Directionless | 54.230 21.013 1.789 103.001 115.932 12.931 52.049 0.772 0.566 0.0771 0.043 No € archaic S_amp €s ’ _p _ per, g g i pie.

_ _ _ Mean | Directionless | 39-161 12.493 1,063 59,602 73.788 14.097 37398 0.618 0147 00718 0.078 - are about twice that external measurements are approximately twice that of those made on the internal faces.

FIve measurements were taken for eaCh Sample, dlreCtlon and face We have used the Test of normality carried out with a Kolmogorov-Smirnoff test with Lilliefor's correction. of the internal We know of no mechanism for this difference.

Macedonian

arithmetic mean of these five measurements. measurements.

External Magnetic Susceptibility (-)

Modern There is no 4. By contrast, for the modern potsherds, there was clearly no statistical difference
. L . Face Direction Mean SD Std. Error Range Max Min Median Skewness Kurtosis KS value KS critical Normal diﬁ:erence for the - = (P>0327) between the measurements made on the internal and eXternaI faces-
Hence, we have, for each sample, a measurement of the magnetic susceptibility in the nternal | Vertical | 2078 0507 00610 2785 3.450 0665 2122 00921 | 0619 00699 0518 Yes modern samples = : = = s = —
- - - - - - - . IriEl Horizontal | 2-078 0.545 0.0656 3.063 3.743 0.680 2.081 0.398 0.894 0.0551 0.793 Yes - p — . Inter-group comparisons petween tne one moaern an ree arcnaiC sets or potsneras
vertical and horizontal direction for the inside and outside faces of the original pot. Internal | Directionless | 2.078 0523 0.0629 2.924 3.596 0672 2.100 0.249 0.776 0.0616 0.683 Yes - - shows that all of the datasets can be distinguished statistically using any of the
o External | Vertical | 2160 044 0.0%31 2318 o 0815 219 0494 0.4 0.0807 ot Yes - - measurements (vertical, horizontal, directionless on either face or the mean of all) except
These four datasets have been analysed statistically. el | Horzail S S N R S N N S i N R R i e 1 - the Macedonian and Modern datasets which can only be distinguished statistically using
;ean D:rect:onless >TT0 30 i T 5502 WY, 5599 STeL G 070 o50d Y: B some of these measurements (all internal measurements and the mean of all).
The mean of the two directions for each face was calculated and is labelled ‘directionless’. Test of normality carried out with  Kolmogorov- Smirnoff test with Lilliefor's correction. 1 R O W W R LR 6. Itis proposed that the magnetic susceptibility measurements made using the MPP probe

1 10 100 1000 can be used to sort potsherds between two or more calibrated datasets for the purposes
Internal Magnetic Susceptibility (-) of helping understand their provenance.

Additionally, the mean of these directionless datasets was also calculated and is called the

‘ , . . _ Please see attached full statistical analysis for ANOVA, paired and unpaired t-tests,
total’ measurement. Statistical analysis has also been carried out on these values.

and non-parametric analyses.
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