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CHAPTER 8: ARCHAEOMAGNETIC DATING 

 

8.1  Introduction 

The intention of this chapter is to summarise the archaeomagnetic dating (AMD) 

undertaken by the author during the period of this research and to study specific issues 

arising from the dating process, namely to investigate some of the magnetic properties 

of the sample material selected for AMD and to determine the material which would 

provide the optimum dating samples from an industrial site. The reports issued for each 

of the sites and features dated are attached as appendixes. 

 

8.2  Background to the investigations 

The principles and the practicalities of AMD, including the English Heritage guidelines 

on producing and interpreting archaeomagnetic dates (Linford 2006), are well known 

and are described in Chapter 2, section 2.6. The suitability of material for AMD 

purposes is normally tested off-site in the laboratory during sample processing, through 

measuring the magnetic characteristics of the samples, e.g. magnetic direction, intensity 

and stability, and calculating the α95 and the precision parameter k (Tarling 1983: 117-

122; Collinson 1983: 387-389). The majority of the instances in the literature of the 

archaeomagnetic dating of hearths, furnaces and kilns describe the rigorous testing to 

which the samples taken from these features have been subjected during processing; 

examples are: Schurr et al. (1984), where the samples from medieval fireplaces and 

ovens were tested for magnetic properties, stability and magnetic refraction; van Hoof et 

al. (1997), who evaluated sample data from several Dutch fireplaces using the Tarling 

and Dobson (1995) classification grades (these grades are based primarily on the 

precision of the mean direction and secondly, on the number of individual directions 

that make up the mean); Abrahamsen et al. (1998a), where a detailed analysis of  cored 



 

 209 

specimens from the floor of a brick kiln enabled an archaeomagnetic date to be 

established; Abrahamsen et al. (1998b), who described the remanent magnetisation 

investigations into three of the many hundreds of iron smelting slag pit furnaces at 

Snorup (Denmark); and Schnepp and Pucher (1998), where, although dating of the 

sampled kiln was achieved, the α95 was considered to be relatively large and needed 

refining by measuring more samples. 

 

Only in a very few cases has the suitability of material for AMD purposes been tested in 

the field prior to sample selection, often after some excavation has taken place: for 

example, the geophysical survey approach adopted by Linford and Welch (2004) at 

Bagot’s Park glass production site, where the use of volume specific magnetic 

susceptibility measurements had identified regions of high susceptibility, where AMD 

sampling was subsequently concentrated. Using this strategy over the remains of a glass 

furnace previously sampled but unguided by susceptibility measurements, allowed a 

date to be obtained where the initial sampling had proved unsuitable (Linford and 

Welch 2004). 

 

The research presented here follows on from the author’s experiences with the 

practicalities of AMD and discusses sample material suitability at the point of selection 

by means of a statistical approach. 

 

8.3  Archaeomagnetic dating investigations 

The author has undertaken several AMD investigations during the period of this 

research, either as a request for commercial services or as part of long-term 

departmental/collaborative projects, such as at Rievaulx Abbey and in Bilsdale, N. 

Yorkshire, and at Myers Wood, near Huddersfield. Dating was attempted principally at 
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medieval iron smelting sites (Ewecote, Hagg End, Stingamires, and Myers Wood) but 

also at two lead smelting sites, one Romano-British (Botchergate, Carlisle) and the other 

medieval (Penguelan, Cwmystwyth). The results of the AMD processing demonstrated 

that the majority of the sampled material was suitable for archaeomagnetic dating and 

did provide a record of the geomagnetic field at the time of the last cooling but with 

some exceptions which are noted below. Reports were issued in all cases and the salient 

points are given in the following sections; Tables 8.1 to 8.3 summarise the results, 

which include the comparative data for the iron smelting furnace at Kyloe Cow Beck, 

also in Bilsdale, which had been archaeomagnetically dated by the author prior to the 

commencement of this research (Powell 1999). It should be noted that all the dates were 

obtained with reference to the British calibration curve published by Clark et al. (1988); 

a revised secular variation curve for the UK has now been published which should be 

used as the archaeomagnetic dating reference in future (Zananiri et al. 2007). The AMD 

reports, summarised below, were submitted by the author for consideration and 

appropriate inclusion in the construction of the revised curve; as a consequence, 

therefore, the report data could not be re-evaluated using this new dating reference. 

 

At each of the sites above, the process of obtaining the samples for AMD followed that 

described by Clark et al (1988). Selection of the sample locations was dependent on the 

extant features in the archaeological record, and conscious efforts were made to choose 

a sufficient number of sample points for a statistically reliable result and from a variety 

of heat affected materials which were considered to have the potential for producing an 

archaeomagnetic date. This latter consideration was to some extent dictated by the 

coloration of the heat affected surface within 50cm of a furnace or similar feature which 

had been subjected to a concentration of heat, although as Canti and Linford (2000) 

have observed, many factors other than temperature could be involved in causing 
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changes in soil coloration, such as duration of the heat source, soil mineralogy, and soil 

water and organic material content. Tarling (1983: 140) states that the optimum number 

of samples to be obtained for a good estimation of the precision and scatter parameters 

is six to twelve, but in practice the author has found a sample set of up to 24 is more 

appropriate, in order to allow for the removal of outliers from the statistical calculations. 

It was not always possible to achieve this selection protocol since there was often 

insufficient heat affected material remaining at the iron and lead smelting sites being 

archaeomagnetically dated from which samples could be obtained. 

 

By default, the investigation into the choice of optimum sample material was limited to 

iron smelting sites, due to the lack of AMD potential at medieval lead smelting and 

glass production sites; no thermoremanent enhancement has been identified at either of 

the lead smelting sites surveyed in this research (Chapter 4), and no opportunities have 

arisen for AMD of glass production sites even though the potential for the acquisition of 

thermoremanence exists (Chapter 5). 

 

8.3.1  Archaeomagnetic dating report summary 

 

8.3.1.1  Bilsdale: Ewecote and Hagg End (Table 8.1) 

Iron smelting furnaces and other features were excavated at Ewecote (SE565921) and 

Hagg End (SE569926) in Bilsdale, N. Yorkshire. A total of 52 samples were taken for 

archaeomagnetic investigation from the furnace lining and heat affected clay material 

associated with these features, using the standard disc method. All samples, except one, 

showed a stable magnetisation, a wide range of magnetic intensities and some scatter in 

magnetic direction. The data for the iron smelting furnaces in Hagg End Trench 1 and in 

Ewecote Trench 2 indicated multiple date ranges. Given the archaeological evidence 
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from furnace construction and slag morphology, it is probable that these features are 

medieval in date, spanning the periods 1160 to 1320 and 1250 to 1430, respectively. 

The mean dates show a century difference between the operation of these two features, 

but the multiple date ranges allow for contemporary use. Although it was not possible to 

date the furnace feature in Ewecote Trench 1 reliably, there is the possibility that it is 

contemporary with the neighbouring Trench 2. The exception noted above is Hagg End 

Trench 1 hearth-like feature. It is considered that the material from this area was either 

the remains of an in situ but highly disturbed hearth or the deposited remains of a 

furnace and/or heat affected clay, and as such is undatable. Although not substantiated 

archaeologically, there is the possibility of Romano-British dates for both Ewecote 

features and the Hagg End furnace. The dating calibration curves for Ewecote Trenches 

1 and 2, and Hagg End Trench 1 are shown in Figures 8.1 to 8.3, and the full report is 

attached as Appendix 49. 

 

8.3.1.2  Bilsdale: Stingamires (Table 8.1) 

The report describes the archaeomagnetic investigation of two iron smelting features 

excavated at Stingamires (SE565959) in Bilsdale, North Yorkshire: an ore roasting area 

(Trench 1) and an iron smelting furnace (Trench 2). A total of 41 samples were taken 

from the furnace lining material and heat affected clay associated with both of these 

features, using the standard disc method. All of the samples showed a high degree of 

stable magnetisation, a range of magnetic intensities and some scatter in magnetic 

direction. Both excavated features are dated to the medieval period: Trench 1 ore 

roasting area to the latter half of the 14th Century, and Trench 2 iron smelting furnace to 

the 13th Century (although there is the possibility of a 15th Century date range). The 

dating calibration curve for Trenches 1 and 2 are shown in Figures 8.4 and 8.5, and the 

full report is attached as Appendix 50. 
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8.3.1.3  Myers Wood (Table 8.2) 

Iron smelting furnaces and other associated features were excavated at Myers Wood 

(SE186125), Kirkburton near Huddersfield. A total of 122 samples were taken from 

eleven excavated areas for the archaeomagnetic investigation of the iron working 

complex, using the standard disc method. All the sample sets, except four, had stable 

magnetisation, and there was a wide range of magnetic intensities and a considerable 

amount of scatter in magnetic direction. The four exceptions are Trench B context 262, 

Trench C groups B and C and Trench M; material from these areas are most likely to be 

the remains of furnace lining and/or heat affected clay, having been deposited randomly 

away from their original positions and as a result are undatable. The data for the 

remaining excavated areas indicate multiple date ranges. Given the archaeological 

evidence from furnace construction and slag morphology, it is considered that these 

areas are all medieval in date, spanning the period AD1040 to 1360. There is the 

possibility that Trench A and Trench G are Romano-British, although this is considered 

unlikely due to the lack of supporting archaeological evidence. The areas have been 

dated as follows: Trench A to the late 13th/early 14th Century, Trench B combined 

contexts 207/270 to the mid 13th Century, Trench B contexts 267/271 to the late 

11th/early 13th Century, Trench C group A to the mid 12th Century/early 13th Century, 

Trench G to the late 13th/early 14th Century, and Trench L to the mid 11th/late 12th 

Century. The dating calibration curves for the six datable areas are shown in Figures 8.6 

to 8.11, and the full report is attached as Appendix 51. 

 

8.3.1.4  Botchergate, Carlisle (Table 8.3) 

The report describes the archaeomagnetic investigation of the furnace structure 288 on 

the Botchergate site (L200/151) (NY405554) in Carlisle. A total of 16 samples were 

taken from the furnace, 12 from the lining material and 4 from the surrounding baked 
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clay support matrix, using the standard disc method. All except three of the samples 

showed a stable magnetisation, and there was a wide range of magnetic intensities and 

some scatter in magnetic direction. The mean magnetic direction suggested a date for 

last use of the furnace to be in the first half of the 2nd Century AD (around AD135), 

with a date range of the 1st Century BC to the beginning of the 3rd Century AD. The 

dating calibration curve is shown in Figure 8.12, and the full report is attached as 

Appendix 52. 

 

8.3.1.5  Penguelan (Table 8.3) 

An archaeomagnetic investigation was undertaken of the lead smelting hearth PSS4, one 

of a number of lead smelting furnaces/hearths on the Penguelan site (SN808748) near 

Cwmystwyth, Ceredigion. A total of 14 samples were taken from the furnace, using the 

standard disc method. All of the samples showed a stable magnetisation but also a low 

level of magnetic intensity and a considerable amount of scatter in the magnetic 

direction. Although obviously heat affected, the samples could not be considered to be 

in situ suggesting disturbance since the time of the hearth’s last cooling. The effect of 

these low intensities and wide scatter of individual declinations and inclinations was a 

low confidence in the calculated result: the mean corrected directions were -11.2° 

(declination) and 56.6° (inclination), with an α95 of 19.1°. Whilst a medieval date might 

be inferred from the mean magnetic directions, no reliable date range could be 

confirmed due to the large value of α95 and associated error bars. The dating calibration 

curve is shown in Figure 8.13, and the full report is attached as Appendix 53. 
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8.4  Laboratory analysis of AMD sample remainder material 

As a consequence of preparing samples for AMD analysis (described in Chapter 2, 

section 2.6), the leftover material from trimming the samples, the remainder material, 

was retained for further investigation. 

 

Magnetic susceptibility measurements were carried out on this remainder material, 

following the procedures described in Chapter 2, section 2.5. A total of 55 samples were 

prepared for analysis, sourced from three iron smelting furnaces in Bilsdale, N. 

Yorkshire, and divided between furnace lining material (L) and heat affected clay (H): 

 

(a) Ewecote (trench 2):   14 samples – L = 3, H = 9; 

(b) Hagg End (trench 1, contexts 135-141): 18 samples – L = 9, H = 9; 

(c) Stingamires:    23 samples – L = 14, H = 9. 

 

As can be seen from the above, there was a range of sample numbers overall and 

between lining material and heat affected clay; this was not a deliberate choice but 

simply reflected what furnace features were available for AMD sampling purposes. 

 

The results, derived from the individual sites’ AMD sample remainder material 

magnetic susceptibility measurements (see Appendices 21 to 23), are shown in Table 

8.4. Where there was more than one remainder material sub-sample from an AMD 

sample point due to the quantity of retrieved material, the values shown are the 

weighted mean for that sample point. 
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8.5  Determination of optimum sample material 

The operating temperatures of iron smelting furnaces have been discussed in Chapter 3, 

section 3.3.3, and have been shown to be high enough for the acquisition of 

thermoremanence. The extant features of an iron smelting furnace typically consist of 

the remains of the furnace lining within the heat affected clay into which the furnace 

was originally built, and, therefore, these materials are the only ones both available and 

suitable for AMD. Which of these materials is the better for obtaining AMD samples? 

Often there is no choice: many excavations have revealed little or no surviving furnace 

lining which could be considered as suitable for providing samples, and what there was 

may have been disturbed in situ (see Chapter 2, section 2.6). The iron smelting site at 

Ewecote (Bilsdale, N. Yorkshire) is one example where excavation showed part of the 

remaining furnace lining to be disturbed (Figure 8.14). 

 

The lining in the combustion zone is the most fired part of the furnace structure, being 

subjected to 1300°C or more during most of the smelting process and becoming heat-

soaked at these high temperatures throughout its height and thickness. As such, the 

lining might be considered as the optimum material from which to obtain AMD 

samples. Due to differential cooling or other factors, discussed in Chapter 2, section 2.6, 

not all the magnetic moments within the lining material would be aligned on cooling to 

the prevailing geomagnetic field; in these circumstances, better AMD results might be 

obtained by sampling the heat affected clay surrounding the furnace which has not 

necessarily been subjected to the same high temperatures, differential cooling or other 

factors. 

 

Standard AMD procedures, as described by Tarling (1983: 76ff), Clark et al. (1988), 

Tarling and Dobson (1995) and Batt (1997), and used by the author, have shown that 
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dates can be acquired from a mixture of both lining and heat affected clay material 

sampled from different locations and industries: the iron smelting furnaces at Myers 

Wood, Hagg End and Stingamires are examples. In order to test whether lining material 

was more suitable than heat affected clay for AMD purposes, statistical comparisons of 

the mean corrected directions and precisions of the AMD data from the iron smelting 

furnaces at Hagg End, Ewecote and Stingamires (Bilsdale, N. Yorkshire) were carried 

out, supported by stereoplot, calibration curve and operation date range comparisons. 

 

8.6  Statistical analysis of mean corrected directions and precisions 

The general statistical analysis used in AMD is discussed by Tarling (1983: 108ff), 

citing Fisher (1953). In this section a specific statistical analysis of mean corrected 

directions and precisions is made using the statistical methods described by McElhinny 

and McFadden (2000). 

 

Equation 3.2.25 (McElhinny and McFadden 2000, 94) is used to determine whether two 

or more sets of observations could be derived from a common mean direction. For two 

sets of samples totalling N observations and having resultant vectors of R1 and R2, the 

null hypothesis that they share a common mean direction can be rejected at the 95% 

confidence level if: 

 

To determine whether two sets of observations could have come from sample 

populations sharing a common precision, k, equation 3.2.23 (McElhinny and McFadden 

2000, 92) can be used as a measure of the precision ratio of samples N1 and N2, having 

(R1 + R2 – R
2
/(R1 + R2)) 

2(N – R1 – R2)  > (   )      

1/(N-2) 

-  1 
  1 

0.05 
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precisions k1 and k2 (respectively). The null hypothesis that they share a common mean 

direction can be rejected at the 95% confidence level if: 

where  

and  

 

F [ν1, ν2] is the F distribution with ν1 and ν2 degrees of freedom at the 95% confidence 

level. 

 

The data, derived from the ArchMag spreadsheet (see Chapter 2, section 2.6) for each of 

the three sites, were entered into a Microsoft Excel spreadsheet (CompMeanDirections) 

specifically designed by the author to calculate the comparisons (see Appendix 54). For 

each furnace, two sets of calculations were made using the directional data derived from 

the partial demagnetisation of the sample groups and each set was used to determine the 

mean corrected declination and inclination, after which the date of the furnace could be 

derived in conjunction with the British calibration curve: firstly, using the full number 

of samples to give the initial α95; and secondly, using a reduced number of samples, 

following analysis the remove outliers, to give the final (optimum) α95. In both cases, 

the comparisons of mean corrected directions and precision were made at the 95% 

confidence level. The F distribution data was consulted at the thesaurus.maths.org 

(2006) web site. 

 

k1 

k2 
= (    )(    ) N2-R2 

 N2-1 

 N1-1 

N1-R1 

h  =  F [2(N2-1), 2(N1-1)] 

k1 

k2 
<   h 
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Equal area stereoplots of furnace lining and heat affected clay AMD sample directions 

at Ewecote, Hagg End and Stingamires, following partial demagnetisation and prior to 

reducing the number of samples in order to optimise α95, were constructed and are 

shown in Figures 8.15, 8.16 and 8.17 (respectively); the stereoplots illustrate the relative 

spread of directions of the furnace lining and heat affected clay material. The individual 

mean corrected directions for the three sites obtained from lining material (L) and heat 

affected clay (H) were plotted on the calibration curve, and compared with the original 

(combined) corrected direction of all the samples: Figures 8.18, 8.19 and 8.20. Since 

there was no supporting archaeological evidence, the probability of Romano-British 

dates at each site was low and consequently disregarded for this analysis. Finally, the 

date ranges of the last operation of each furnace were derived from the calibration curve 

using the final (optimum α95) corrected mean directions of lining, heat affected clay and 

combined samples. The complete statistical analysis results are shown in Table 8.5. 

 

8.7  Discussion 

With reference to Table 8.4, there appears to be no consistency between the sets of data 

for the lining material and the heat affected clay, in both mass and mass quadrature 

specific susceptibility, reflecting the differences and inconsistencies revealed in the 

statistical analysis (see below). The results show that the Stingamires heat affected clay 

mean data is over twice that of the lining material. The corresponding Hagg End data 

are reversed, i.e. the heat affected clay mean data is approximately ⅔ that of the lining 

material. The Ewecote mass quadrature specific susceptibility results highlight a 

substantial difference between the lining material and heat affected clay samples, even 

though the mass specific values are similar. Why there are such considerable differences 

is difficult to assess but may be due to mineralogical dissimilarities in the clay used for 

the lining compared to the clay matrix surrounding the furnace, e.g. a clay source 
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separate from the site of the furnace has been used for the lining material and 

specifically mixed with different inclusions to produce a more refractory product 

compared to the clay matrix. 

 

The results of the statistical analysis of mean corrected directions and precisions (Table 

8.5) indicate that individually each furnace shared a common mean direction between 

the lining and heat affected clay AMD sample groups, both for the initial and final α95 

analyses, at the 95% confidence level. However, only the Stingamires furnace showed a 

shared common precision at the 95% confidence level (for both α95 analyses); the other 

two furnaces did not have individually shared common precisions probably due to a 

smaller number of samples at each site compared to Stingamires. 

 

The shared common mean directions suggest that, for all three furnaces, it is highly 

unlikely that the lining sample directions were significantly different from the heat 

affected clay sample directions, i.e. the lining and heat affected clay samples were 

connected by the same heating/cooling event and thus subject to the same ambient 

geomagnetic field. As a consequence, therefore, it is unlikely for substantially different 

archaeomagnetic dates to be derived from the lining material and the heat affected clay 

from the same furnace. 

 

However, comparison of the combined, lining and heat affected clay sample mean 

corrected directions when drawn on the calibration curve suggests the opposite, i.e. that 

it may be possible to determine different archaeomagnetic dates for lining material and 

heat affected clay. For Hagg End (Figure 8.19) and Stingamires (Figure 8.20), there are 

significant differences in the mean directions of the lining and the heat affected clay 

samples for separate dates to be determined, but much less so for Ewecote (Figure 
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8.18). On closer inspection though, it can be seen that the Hagg End lining appears to be 

earlier in date than the heat affected clay, whilst for Stingamires the opposite is 

apparent. There is no clear distinction for the Ewecote furnace as there is for the other 

two, but the lining does appear to be marginally earlier than the heat affected clay. 

 

It is feasible for the lining to be later in date than the heat affected clay surrounding a 

furnace, but to achieve this, the furnace must be operated at normal temperatures but in 

a way that very little heat is transmitted into the clay; the furnace has to be insulated 

from its surroundings to the extent that they are not heated sufficiently to destroy any 

previously acquired thermoremanence. Under these circumstances, on cooling, the 

furnace lining retains a thermoremanent magnetisation which reflects the prevailing 

geomagnetic field direction, whereas the clay surrounding the furnace retains an earlier 

geomagnetic field direction. It is, however, unlikely that this situation occurs as a 

unique, stand-alone event. Even if the furnace had been heated in this manner, for 

example following partial or complete re-lining, it would be immediately followed by a 

smelting operation. Iron ore would be smelted over a long period (several days, 

perhaps) with the consequential high temperature heating of the clay surrounding the 

furnace. On completion of the smelt and subsequent cooling, the furnace and 

surrounding clay would both retain the prevailing geomagnetic field direction. 

 

Where the lining appears to be earlier in date, the clay surrounding the furnace has to 

have been heated independently of the lining, with very little heat being transmitted into 

the lining material to the extent that it is not heated sufficiently to alter any previously 

acquired thermoremanence; this is considered to be an improbable situation. 
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The statistical analysis of precisions was not as conclusive a test as the comparison of 

mean directions. The non-common precisions for the Hagg End and Ewecote furnace 

samples (Table 8.5) could be caused by a number of reasons, including: (a) a wider 

scatter of individual sample directions than expected, possibly due to disturbance of 

furnace features; (b) incomplete excavation or insufficient remains of features; and (c) 

sampling errors. The Stingamires furnace samples shared a common precision (Table 

8.5), possibly due to the greater number of samples taken compared to the other two 

sites, even though the samples were not evenly spread between the lining material and 

the heat affected clay. 

 

If the insulating support collar, described in Chapter 3 section 3.4, had been built as part 

of the structure of an iron smelting furnace, then it is feasible for the heat affected clay 

covered by the support collar to be at a higher temperature than the working surface 

outside the area of the collar, due to reduced heat loss. Therefore, where an excavated 

iron smelting furnace is shown to have the remains of an associated support collar, the 

optimum AMD sampling area from the heat affected clay would appear to be within the 

area of the collar feature. 

 

As van Hoof et al. (1997) observe, α95 should be as small as possible in order to refine 

the archaeological age estimates, since a larger α95 could result in uncertain AMD 

determinations and greater error estimates. Increasing the number of independent 

samples will generally decrease α95 but the number of samples taken is generally limited 

by the amount of material available for sampling and by its brittleness (van Hoof et al. 

1997). In studying the directions of magnetisations of samples from archaeological kilns 

and furnace structures, and comparing the scatter of magnetic directions of floor and 

wall samples, Tarling et al. (1986) concluded that there was no clear case for 
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preferentially sampling either walls or floors, since either part of the kiln or furnace 

structure may be subject to irregular or systematic variations, such as magnetisation or 

movement. Sampling should, therefore, include as many different parts of the structure 

as possible (Tarling et al. 1986). 

 

8.8  Conclusions 

Sampling from iron smelting furnace lining material and the surrounding heat affected 

clay has demonstrated that archaeomagnetic dates can be obtained from both types of 

material. The statistical analysis of the corrected mean directions showed that there was 

no significant difference between dates derived from lining samples and those from heat 

affected clay. Consequently, AMD sampling from either lining material or heat affected 

clay would lead to a date being produced, assuming all the normal AMD criteria 

regarding sample collection are met (as discussed in Chapter 2, section 2.6). The type of 

material to sample, whether it is lining or heat affected clay, is highly dependent on 

what remains in the archaeological record and revealed on excavation. Whatever sort or 

amount of material presented should allow the potential for a satisfactory dating result; 

no sampling bias is necessary, based on the statistical analysis above. 

 

Although the analyses for determining the optimum sample material were based on data 

from iron smelting sites, the same principles can be applied to the fire trenches of glass 

production sites (Chapter 5), where the operating temperatures have been shown both 

by observation and geophysical survey to be sufficient for the acquisition of 

thermoremanence. The principles are unlikely to be applied to lead smelting bole or bale 

sites, as the geophysical surveys carried out over the two sites studied in this research 

(Chapter 4) showed that there were no indications of remanence at either site. 



 

 224 

There is a case for employing magnetic susceptibility survey methods in determining 

the optimum heat affected material for AMD sampling where there is no semi-vitrified 

or vitrified material derived from clay used for furnace construction, e.g. in a glass 

production furnace fire trench. The vitrified surfaces often found in such locations, as a 

consequence of glass spillage or crucible breakage, can be disregarded for AMD 

purposes, since it has been shown that glass waste of this description has no remanent 

properties (Chapter 5); however, the significantly heat affected surface beneath the 

vitrified layer is suitable for AMD sampling. 

 

 


