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APPENDIX A: ANALYTICAL DETAILS
PXRF

The portable XRF was a Thermoniton analyser, which was used in Cu / Zn mining mode as this quantifies
a broad range of elements for a matrix approximating the compositions of the glasses here. The pXRF was
used in a shielded cabinet, where it points upwards, so that the bangle fragments could be placed directly
against the film protecting the detector. This ensures that the bangles were in contact with the analyser,
which was difficult to achieve otherwise because of the rounded surface of the fragments, and also prevents
any pressure being applied to the artefacts. A spot size of 3mm was targeted for a 60 second period, comprised
of 15 seconds Main, 20 seconds Low, 15 seconds Light, and 10 seconds High (each of these periods analyses
a certain energy range of elements as detailed in Dungworth et al. 2001). These settings were selected as a
compromise between the time required for analysis, and improving the detection limits, particularly for lighter
elements.

The pXRF results have not been normalised and totals should not exceed 80% due to the inability to detect
the light elements, particularly sodium, present as an oxide at levels of about 15wt%. Instead the analyser reports
a Balance figure, which provides a reasonable estimate for the lighter elements that it is unable to otherwise
guantify. It is also a good indicator of the extent of contact between the sample and the analyser. If the sample
is not flat, or the sample is not correctly placed, the reported Balance is elevated and the rest of the elemental
results are abnormally low; these results were discarded.

Some of the decorative features that were analysed are small or thin, such as cords or spots, so it is also
likely that X-rays from the glass beneath or surrounding the feature will be detected, meaning that some analyses
may actually be for a combination of colours. Broken edges exposing fresher glass were selected where possible.
Although the preservation of natron glass is typically good, some surface alteration or contamination of the glass
must be considered. In most cases two analyses of a particular colour were undertaken, and the average is
reported. However for areas of decoration, where the feature was small and poorly accessible, there may be only
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one analysis.

The detection limits, accuracy and precision for pXRF are good (0.1wt% or better) for elements heavier than
potassium but poor for lighter elements. The fluorescent X-rays from light elements are weak without a vacuum
or helium flush, and so sodium and magnesium were not detected. For phosphorus, aluminium and silicon the
accuracy and detection limits could be improved by increasing analysis times (Dungworth et al. 2011), but the
results for these elements were also strongly affected by differences in the matrix of the sample (such as
increased levels of lead in some colours) or the presence of a weathered surface, so the data for these elements
are disregarded in the interpretation. The results for sulphur and arsenic are discounted because they are strongly
affected by the presence of lead, due to overlap in the X-ray peaks for these elements. For example, around
30wt% of sulphur trioxide was erroneously reported for Corning standard C because it contains a high
proportion of lead oxide, and the results for the light elements were suppressed. In general, where the glass had
a lead-rich matrix, the quantification for the light elements was less accurate compared to known standards (see
Table 4). When analysing flat, clean surfaces on homogenous, compositionally similar, glass samples in
laboratory conditions, and in the absence of problematic overlaps between element X-rays, then detection
limits of 0.02wt% and better can be achieved for heavier elements (from titanium) with portable XRF
(Dungworth et al. 2011); with archaeological objects however, these ideal conditions cannot be met.

Using the pXRF, there might be an underestimation for heavier elements when thin layers of glass are analysed
because the pXRF quantification assumes that the sample is infinitely thick, whereas heavy elements produce
energetic fluorescent X-rays that can escape from a depth of several millimeters in a light glass matrix
(Dungworth et al. 2011). All of the archaeological material analysed here was greater than 3mm thick
however, with the exception of decorative cords and spots, in which case the underlying glass may also be
detected in some cases.

EMPA

A JEOL JXA-8200 electron microprobe in the Department of Archaeology, University of Nottingham was
used to analyse the samples from South Shields, which were mounted and polished. Operating conditions were
the same as those in Siu et al. 2016. The samples were routinely analysed three times, the data were not
normalised and totals exceeded 97%.

SEM-EDS

An FEI Inspect F with X-act EDS detector and INCA software, was used to analyse the Welsh samples, which
were mounted in resin, polished and carbon coated. The conditions were 25KeV and at least three analyses of
each area were undertaken, of a bulk area including opacifiers if these were present. The totals typically exceeded
95%, except where the glass was vesicular, and the results were normalised.

Standards

A series of Corning standards were analysed by all of the techniques used, and the results are compared
below. The detection limits for the microprobe were typically 0.01wt%, versus 0.1wt% for the majority of
oxides detected by SEM-EDS, and precision and accuracy were good for both (Table 1).
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Table 1: Results for Corning glass standards using all three techniques against known compositions (wt% oxides), average of ‘n’
analyses, SEM-EDS and microprobe data normalized, ns = not sought, bd = below detection.

Standard Na,O MgO Al,O; SiO, P,0s SO; ClI K,O CaO TiO, MnO FeO CoO NiO CuO ZnO SrO SnO; Sh,0s BaO PbO
A 143 2.66 1 66.76 0.13 01 01 287 5.03 0.79 1 109 017 0.03 117 004 01 019 175 056 0.12
B 17 103 436 6152 082 05 02 1 856 009 025 034 0.05 0.099 266 019 0.02 004 046 0.12 061
C 107 276 087 358 013 01 01 284 507 079 O 0.34 0.18 0.03 113 005 029 019 003 114 36.7
D 120 394 530 5465 393 02 02 113 148 038 055 052 002 0.05 038 0.0 006 010 097 029 024
pXRF NaO MgO Al,O; SiO, P,0s SO; ClI K,O0 CaO TiO, MnO FeO CoO NiO CuO ZnO SrO SnO; Sh,0s BaO PbO
Bn=2 ns ns ns 63.5 ns ns ns 09 84 01 02 0.4 bd 01 27 02 bd bd 05 01 05
Cn=2 ns ns ns 302 ns ns ns 18 39 03 03 02 02 bd 10 01 01 02 bd 120 319
Dn=1 ns ns ns 65.6 4.3 ns ns 102 140 04 05 0.5 bd bd 04 01 bd 0.2 11 03 0.2
EPMA NaO MgO Al,O; SiO, P,Os SO; ClI K;O CaO TiO, MnO FeO CoO NiO CuO ZnO SrO SnO, Sb,0s BaO PbO
Bn=10 16.84 117 457 6109 091 050 0.17 103 890 008 026 031 0.05 010 284 020 bd bhd 051 bd 0.39
StD 012 002 005 025 004 004 001 001 014 0.01 0.01 001 0.00 001 004 0.01 - - 0.03 - 0.05
Cn=11 137 316 097 3710 012 bd 0.08 288 521 127 hd 027 017 0.02 1.17 bd 0.19 0.04 012 11.72 34.08
StD 0.03 002 002 061 001 000 001 003 0.06 0.04 - 0.01 0.01 0.01 0.02 - 0.03 002 0.04 020 036
Dn=11 131 399 545 5408 436 020 0.15 11.24 1507 038 055 043 000 005 038 009 bd bd 178 023 0.8
StD 0.03 002 004 057 008 001 001 019 0.28 0.02 0.01 001 0.00 001 001 0.01 - - 0.05 0.03 0.04
SEM-EDS Na,O MgO AlLO; SiO, P,0Os SO; ClI K,O CaO TiO, MnO FeO CoO NiO CuO ZnO SrO SnO; Sh,Os BaO PbO
An=3 1311 272 095 66.75 bd bd 013 3.09 524 086 107 114 021 bd 130 bd bd hd 186 053 hd
StD 0.06 002 0.04 0.13 - - 003 0.03 004 003 002 001 001 - 002 - - - 010 009 -
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Table 2: The results of the bangle analyses (in wt% oxides save for chlorine), including site, find numbers, colour description and analytical technique, ns = not sought, bd = below detection. The detection limits

differ for each technique (described in Appendix A). The letters in brackets for the Welsh bangles refer to the cut sections C, D, H illustrated in fig 1

Site OPIECt  Colour  Type ts;pt:-:- Method Area NaO MgO ALO: SiO; P:0s SOs Cl  K:O CaO TiO: MnO FeO CoO CuO SnO; Sb:Os PbO n

Traprain

Law GV33 Yellow 3 B pXRF  Body ns ns ns 79.78 ns ns ns 051 595 008 021 044 bd bd 0.03 027 1.62

Traprain

Law GV 28  Yellow 3 B pXRF  Body ns ns ns 83.85 ns ns ns 047 541 012 067 0.67 bd bd 0.04 056 2.05

Traprain

Law GV 36  Yellow 3 B pXRF  Body ns ns ns 83.16 ns ns ns 053 6.12 007 023 043 bd bd 0.03 029 1.68

Traprain

Law GV29  Yellow 3 B pXRF  Body ns ns ns 8212 ns ns ns 061 644 008 045 049 bd bd 002 035 153

Traprain

Law GV 370 Yellow 3 B pXRF  Body ns ns ns 7723 ns ns ns 079 635 007 031 050 bd 001 003 035 159

Traprain

Law GV 140 Yellow 3 B pXRF  Body ns ns ns 70.62 ns ns ns 052 565 010 064 092 bd bd 0.17 0.68 5.83

Traprain

Law GV 676 Yellow 3 B pXRF  Body ns ns ns 78.66 ns ns ns 068 6.83 007 038 053 bd bd 005 035 1.9

Traprain

Law GV 145 Yellow 3 B pXRF  Body ns ns ns 8122 ns ns ns 061 629 008 040 052 bd bd 0.03 035 150

Traprain

Law GV 524 Yellow 3 B pXRF  Body ns ns ns 7780 ns ns ns 0.66 574 009 042 055 bd bd 0.02 041 134

Traprain GV

Law 1267 Yellow 3 B pXRF  Body ns ns ns 79.60 ns ns ns 0.67 6.24 009 048 059 bd 0.01 006 042 257

Traprain

Law GV 131 Yellow 3 B pXRF  Body ns ns ns 75.76  ns ns ns 048 6.12 009 030 044 bd bd 003 034 172
Blue

Arbeia (opaqu

(SS) G1379 e) 3 ? EPMA Body 1541 050 268 69.18 0.17 020 100 057 729 0.04 035 043 001 005 bd 0.76 0.04

Arbeia

(SS) T1585  White 3 A EPMA Body 16.17 056 247 6868 0.11 018 108 053 7.14 005 033 039 hd 0.02 hd 0.27 0.03

Arbeia

(SS) T1584  White 3 A EPMA Body 1520 055 259 6885 0.15 020 098 058 744 003 046 0.36 hd 0.03 bd 096 0.09

Arbeia

(SS) T1586  White 3 A EPMA Body 1520 0.60 2.69 68.88 0.16 018 101 059 781 004 030 038 001 002 hd 041 0.05

Arbeia

(SS) T1587  White 3 H EPMA Body 1573 053 276 69.15 0.16 006 116 053 736 004 010 032 hd 0.02  hd 0.04 hd

Newstea  FRA

d 5176 Blue 3 | pXRF  Body ns ns ns 82.17 ns ns ns 051 642 007 033 037 002 0.02 bd 0.03 bd

Newstea  FRA

d 5176 White 3 [ pXRF  Trail ns ns ns 7231 ns ns ns 0.77 551 014 033 054 hd 0.03 003 077 0.14
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Traprain GV

Law 1195 White 3 A pXRF  Body ns ns ns 75.12 ns ns ns 071 584 008 027 038 hd bd bd 0.22 0.03
Traprain GV

Law 1266 White 3 A pXRF  Body ns ns ns 62.64 ns ns ns 187 808 028 046 046 hd bd 0.01 056 0.08
Traprain GV

Law 1193 White 3 A pXRF  Body ns ns ns 81.86 ns ns ns 0.62 6.28 012 050 054 bd bd bd 0.33 0.04
Traprain

Law GV 924 White 3 A pXRF  Body ns ns ns 81.08 ns ns ns 054 591 011 042 050 bd bd 0.02 0.60 0.05
Traprain GV

Law 1134 White 3 A pXRF  Body ns ns ns 76.02 ns ns ns 030 487 012 0.27 058 hd bd 0.01 049 0.04
Traprain White(

Law GV 975 bluish) 3 A pXRF  Body ns ns ns 75.89 ns ns ns 061 6.13 009 028 045 bd bd 0.01 023 0.04
Traprain GV

Law 1135 White 3 A pXRF  Body ns ns ns 80.46 ns ns ns 058 657 008 043 041 bd bd 0.01 096 0.06
Traprain GV

Law 1269 White 3 A pXRF  Body ns ns ns 7871 ns ns ns 067 6.07 011 029 056 bd bd bd 035 0.04
Traprain

Law GV 913 White 3 A pXRF  Body ns ns ns 7548 ns ns ns 077 597 011 040 056 bd bd bd 0.62 0.06
Traprain

Law GV 974  White 3 A pXRF  Body ns ns ns 75.83 ns ns ns 132 569 010 037 045 hd bd 0.01 0.39 0.06
Traprain

Law GV 670 White 3 A pXRF  Body ns ns ns 79.12 ns ns ns 045 576 012 022 049 bd bd bd 0.33 0.02
Traprain GV

Law 1000 White 3 A pXRF  Body ns ns ns 7772 ns ns ns 074 6.48 011 034 050 bd bd bd 024 0.04
Traprain

Law GV855  White 3 A pXRF  Body ns ns ns 80.46 ns ns ns 049 638 008 042 039 bd bd 001 044 011
Traprain

Law GV 952 White 3 A pXRF  Body ns ns ns 7756 ns ns ns 0.65 6.41 010 0.32 044 bd bd bd 0.24 0.04
Traprain

Law GV 854 White 3 A pXRF  Body ns ns ns 79.43 ns ns ns 053 590 009 041 045 bd bd 0.01 058 0.05
Traprain GV

Law 601A White 3 A pXRF  Body ns ns ns 7793 ns ns ns 059 6.09 008 042 042 bd bd 0.01 032 0.05
Traprain

Law GV 141  White 3 A pXRF  Body ns ns ns 73.03 ns ns ns 0.68 6.00 010 059 048 bd bd 0.02 125 0.10
Traprain

Law GV 146  White 3 A pXRF  Body ns ns ns 75.79 ns ns ns 117 583 010 035 041 hd bd bd 0.26 0.06
Traprain GV

Law 765B White 3 A pXRF  Body ns ns ns 79.51 ns ns ns 050 567 010 0.32 043 bd bd 0.01 048 0.07
Traprain GV

Law 529C White 3 A pXRF  Body ns ns ns 7487 ns ns ns 055 671 011 035 045 bd bd bd 0.33 0.00
Traprain

Law GV 781 White 3 A pXRF  Body ns ns ns 7736 ns ns ns 066 574 010 042 050 bd bd 0.01 038 0.07
Traprain GV

Law 760B White? 3 A pXRF  Body ns ns ns 72.68 ns ns ns 0.66 6.02 012 049 054 bd bd 0.03 151 043
Traprain

Law FJ146  Yellow 1 - pXRF  Body ns ns ns 81.19 ns ns ns 0.73 543 010 0.33 048 hd 0.00 004 037 201
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Deco
Traprain ratio 104
Law FJ146  red 1 - pXRF n ns ns ns 64.86 ns ns ns 078 511 018 056 151 hd 103 021 125 4
Traprain Overl
Law FJ146  Yellow 1 - pXRF ay ns ns ns 73.26 ns ns ns 080 415 016 062 120 bd 0.10 011 o086 7.07
Deco
Traprain ratio
Law FJ 146 Blue 1 - pXRF n ns ns ns 81.60 ns ns ns 081 623 011 08 106 009 024 005 048 227
Traprain GV
Law 1017 NC/C 1 - pXRF  Body ns ns ns 7449 ns ns ns 054 659 009 051 042 bd 0.02 bd 0.07 0.02
Traprain GV Overl 10.9
Law 1017 Yellow 1 - pXRF ay ns ns ns 64.57 ns ns ns 100 404 018 043 122 hd 000 030 145 8
Traprain GV
Law 1017 NC/C 1 - pXRF  Body ns ns ns 56.97 ns ns ns 0.65 261 004 025 041 bd 119 bd 0.12 1.07
Traprain GV Yellow Overl 10.7
Law 1137 overlay 1 - pXRF  ay ns ns ns 67.92 ns ns ns 112 391 014 045 128 bd 002 024 149 9
Traprain GV
Law 1137 NC/C 1 - pXRF  Body ns ns ns 56.79 ns ns ns 104 397 008 030 037 hd 0.02 bd 0.12 0.04
Traprain GV
Law 1137 NC/C 1 - pXRF  Body ns ns ns 6743 ns ns ns 089 497 005 036 033 hd 0.00 hd 0.12 0.04
Traprain Pale
Law GV 147 yellow 1 - pXRF  Body ns ns ns 79.12 ns ns ns 065 6.02 010 051 051 bd 0.03 003 016 0.30
Traprain Overl 10.3
Law GV 147  Yellow 1 - pXRF  ay ns ns ns 76.53 ns ns ns 044 443 008 019 096 bd 002 017 149 O
Traprain
Law GV 533 NC/C 3 F? pXRF  Body ns ns ns 80.48 ns ns ns 057 6.45 006 053 030 bd bd bd bd bd
Traprain GV
Law 1270 NC/C 3 F? pXRF  Body ns ns ns 7780 ns ns ns 049 6.01 006 053 038 hd bd bd bd bd
Traprain
Law GV 764 NC/C 3 F pXRF  Body ns ns ns 76.10 ns ns ns 133 873 009 012 0.33 hd bd bd bd bd
Traprain BG +
Law GV 764 white 3 F pXRF  Trail ns ns ns 76.69 ns ns ns 117 557 009 031 044 hd bd bd 0.06 0.03
Traprain
Law GV 678 NC/C 3 F pXRF  Body ns ns ns 81.54 ns ns ns 037 6.86 006 010 0.23 bd bd bd bd bd
Traprain NC/C
Law GV 678 +white 3 F pXRF  Trail ns ns ns 78.38 ns ns ns 040 650 005 009 029 bd bd bd 0.02 0.01
Traprain GV
Law 1229 NC/C 3 F pXRF  Body ns ns ns 69.17 ns ns ns 042 450 0.07 029 032 bd bd bd 0.28 0.06
Traprain GV NC/C
Law 1229 +white 3 F pXRF  Trail ns ns ns 69.06 ns ns ns 027 335 009 021 038 bd bd bd 043 0.04
Traprain
Law GV 330 NC/C 3 F pXRF  Body ns ns ns 8252 ns ns ns 040 682 005 042 029 bd bd bd bd bd
Traprain
Law GV 667 NC/C 3 F pXRF  Body ns ns ns 77.36 ns ns ns 154 631 007 048 044 hbd bd bd 0.24 0.04
Traprain NC/C

Law GV 667 +white 3 F pXRF  Trail ns ns ns 7344 ns ns ns 137 533 013 040 056 bd bd bd 0.27 0.08
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Traprain

Law GV20 NCI/IC 3 F pXRF  Body ns ns ns 78.82 ns ns ns 049 493 009 030 042 bd bd bd 0.38 0.03

Traprain NC/C

Law GV20 +white 3 F pXRF  Trail ns ns ns 80.39 ns ns ns 066 590 007 045 039 hbd bd 0.02 033 0.03

Traprain

Law GV 37 NC/C 3 F pXRF  Body ns ns ns 81.17 ns ns ns 061 554 012 026 051 bd bd bd 042 0.04

Traprain NC/C

Law GV 37 +white 3 F pXRF  Trail ns ns ns 71.07 ns ns ns 051 448 009 020 038 bd bd bd 049 0.03

Traprain

Law GV 128 NCI/C 3 F pXRF  Body ns ns ns 82.02 ns ns ns 035 753 006 014 033 hd bd bd bd bd

Traprain

Law GV 128 White 3 F pXRF  Trail ns ns ns 7844 ns ns ns 048 509 008 051 044 bd bd bd 0.07 0.02

Traprain GV NC/C

Law 1138 +white 3 F pXRF  Trail ns ns ns 7460 ns ns ns 050 537 009 036 041 bd bd bd 026 0.04

Traprain GV

Law 1138 NC/C 3 F pXRF  Body ns ns ns 8350 ns ns ns 047 6.08 007 040 041 bd bd bd 026 0.05

Traprain ~ TRAP FIG

Law RAIN NC/C 3 ? pXRF  Body ns ns ns 81.63 ns ns ns 053 768 007 015 032 hd bd bd bd bd

Traprain ~ TRAP Blue

Law RAIN streak 3 - pXRF  Body ns ns ns 6341 ns ns ns 069 437 012 060 085 010 014 hbd 0.07 0.01

Yellow

Traprain  TRAP /white

Law RAIN trail 3 - pXRF  Trail ns ns ns 7480 ns ns ns 056 6.27 007 013 040 bd bd 0.01 0.02 043

Traprain Blue

Law GV 40  streaky ? - pXRF  Body ns ns ns 7453 ns ns ns 058 545 007 067 054 0.03 0.05 bd 0.10 o0.01

Traprain  TRAP

Law RAIN NC/C ? - pXRF  Body ns ns ns 7401 ns ns ns 0.66 7.00 0.09 056 053 bd 0.04 bd 0.09 0.03

Trprain

Law FJ 147  Yellow 3 B pXRF  Body ns ns ns 76.28 ns ns ns 0.77 631 009 033 077 bd bd 006 032 281

Traprain

Law GV 943 NC/C 2 - pXRF  Body ns ns ns 9499 ns ns ns 069 808 009 050 056 bd 0.03 hbd 0.19 0.10

Traprain Blue +

Law GV 943  white 2 - pXRF  Cord ns ns ns 7831 ns ns ns 082 587 008 036 045 bd 001 hd 0.23  0.05
Twsit

Crawcwe CCW1 SEM- ed

It 1(H) White ~2 EDS cable 1621 060 257 66.21 0.19 036 100 088 950 005 101 053 hd 0.09 003 hd bd

Crawcwe CCW1  Dark SEM-

It 1(H) blue ~2 EDS Body 1614 0.78 246 66.02 bd 037 120 0.75 9.07 bd 074 125 hd 029 hd bd bd
Twist

Bryny SEM-  ed

Castell 314 (D) White Early ~3 EDS cable 1552 062 213 65.87 0.10 049 103 092 719 005 036 041 001 072 006 320 1.00
Twsit

Bryny Red (+ SEM- ed 104

Castell 314 (D) white) Early ~3 EDS cable 1335 1.12 239 56.10 0.29 024 09 102 7.67 011 066 170 hd 258 023 056 8

Bryny Dark SEM-

Castell 314 (D) green Early -~3 EDS Body 1476 073 234 64.09 bd 025 103 093 930 006 084 056 bd 260 019 bd 1.66
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Bryny SEM-
Castell 166 NC/C Early - EDS Body 1627 075 239 67.62 bd 031 114 085 921 hd 054 042 bd bd bd bd bd
Bryny Dark SEM-
Castell 224 green Early ~3 EDS Body 1510 0.75 239 63.75 bhd bd 094 090 943 012 084 056 bd 2.69 hd bd 1.72
Body
(miss
Bryny Dark SEM-  hape
Castell 67 green Early - EDS n) 1480 086 233 64.17 bd 035 09 090 924 015 083 055 hd 258 hd bd 1.72
Twist
Bryny 330 Dark SEM- ed
Castell (CH green Early ~2 EDS cable 1497 076 234 6423 hd 025 101 092 918 0.07 085 055 hd 240 bd bd 1.66
Twist
Bryny 330 Dark SEM-  ed
Castell ©) blue Early ~2 EDS cable 1696 065 240 6527 Nhd 036 115 070 9.04 bd 076 127 012 030 bd bd 0.12
Twist
Bryny 330 SEM-  ed 18.3
Castell ©) Yellow Early ~2 EDS cable 1244 050 206 5412 Nd bd 091 060 6.44 bd 049 081 bd 036 087 100 6
Bryny Dark SEM-
Castell 174 blue Early - EDS Body 1728 0.78 248 6541 bd 037 107 073 908 010 073 114 012 025 hd bd 0.17
Bryny Dark SEM-
Castell 185 blue Early - EDS Body 16.84 072 243 6522 bd 038 104 077 927 008 070 121 hd 0.26 hd 038 031
Bryny Dark SEM-
Castell 110 blue Early - EDS Body 16.84 0.76 243 6525 bd 035 107 079 923 012 075 127 010 027 hd 044 0.18
Bryny Dark SEM-
Castell 355 green Early ~3 EDS Body 1499 073 235 63.81 bd bd 092 094 953 010 085 0.61 hd 269 Dbd bd 1.73
Bryny SEM- 16.5
Castell 355 White Early ~3 EDS Trail 1128 051 187 5437 hd 045 050 081 6.72 bd 076 051 hd 0.13 hd 523 4
Bryny SEM- 16.5
Castell 139 White Early ~3 EDS Trail 1162 055 188 5444 hd 048 056 074 649 bd 074 045 hd bd bd 512 5
Bryny SEM-
Castell 139 NC/C Early ~3 EDS Body 16.63 0.76 242 6742 bd 034 126 083 883 bd 051 041 NWd bd bd bd bd
Twist
Bryny SEM-  ed 16.6
Castell 388 White Early ~2 EDS cord 1129 056 186 54.09 bd 046 056 075 6.65 bd 0.80 050 hd bd bd 547 6
Twist
Bryny SEM- ed
Castell 388 Purple  Early ~2 EDS cord 1845 060 229 6557 bd 046 105 068 849 bhd 150 041 bd bd bd bd bd
Bryny SEM-
Castell 388 NC/C Early -~2 EDS Body 1629 0.74 239 6743 bd 034 115 084 910 bd 057 041 hd bd bd bd bd
Dark Trai
Thearne  RF101  blue 2 | EPMA 1548 044 242 7057 0.12 011 105 051 638 003 068 082 016 022 hd 0.06 0.04
Trai
Thearne  RF101  White 2 | EPMA 1437 061 258 66.64 0.18 032 069 067 678 005 052 056 hd 0.04 002 388 0.86
Trai

Thearne  RF108  White 2 end EPMA 1388 053 250 6599 0.17 031 064 070 701 0.04 055 042 bd 0.03 bd 505 0.10
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Dark
Thearne  RF225  blue 2 Rod EPMA 14.33 048 273 67.14 0.10 0.17 102 228 748 003 08 068 019 0.18 bd 0.16 bd
Dark
Thearne  RF226  blue 2 Rod EPMA 15.70 050 239 6942 0.14 0.12 103 057 640 005 110 079 016 0.17 bd 0.10 0.09
Trai
|
Thearne  RF266  Yellow 2 end EPMA 16.44 187 2.03 6396 0.61 030 099 068 6.09 012 076 122 0.07 032 0411 130 1.72
Thearne  RF290  White 2 Rod EPMA 14.78 053 245 67.62 0.10 037 065 061 615 006 045 051 bd 0.05 bd 481 0.07
Dark
Thearne  RF308  blue 2 Aii  EPMA 15.96 052 241 6855 0.16 0.13 106 058 774 004 060 107 022 044 bd 0.05 0.04
Dark
Thearne  RF315  blue 2 Rod EPMA 16.00 051 238 6868 0.14 0.17 108 055 681 004 064 059 012 015 bd 0.12 0.05
Dark
Thearne  RF315  blue 2 Rod EPMA 15.08 053 259 66.76 0.09 0.17 104 048 741 003 147 196 047 059 bd bd bd
Rod
Opaque pinc
Thearne  RF315i  blue? 2 hed EPMA 14.34 046 234 6794 0.12 030 083 051 730 005 057 058 008 012 bd 3.14 0.04
Rod
Dark pinc
Thearne  RF328  blue 2 hed EPMA 14.83 053 247 6761 0.24 0.17 094 059 878 003 066 088 013 019 bd 0.04 0.05
Rod
pinc
Thearne  RF328  White 2 hed EPMA 14.83 051 256 6780 0.12 037 072 061 672 005 047 045 hd 0.03 bd 4.07 0.05
Dark
Thearne  RF352  blue 2 Rod EPMA 14.76 050 212 6797 0.17 012 099 059 792 005 065 078 012 019 bd 0.07 0.04
Thearne  RF352  White 2 Rod EPMA 13.80 053 231 6621 0.17 024 077 059 757 005 047 050 004 010 bd 3.89 0.04
19.3
Thearne  RF352  Yellow 2 Rod EPMA 10.15 035 188 49.81 0.13 027 051 046 492 002 035 162 003 010 046 278 7
Ai
(no
Dark twis
Thearne  RF355  blue 2 t) EPMA 15.16 056 269 6897 0.17 025 088 052 731 003 044 050 004 015 bd 1.49 0.08
Aii
(no
Dark twis
Thearne  RF363  blue 2 t) EPMA 14.62 046 269 69.73 0.13 0.14 108 052 720 005 050 084 014 014 bd 0.04 0.04
Dotte
d
Thearne  RF368  White 2 Ai EPMA  stripe 15.21 056 258 67.79 0.11 040 063 068 637 007 037 060 bd 0.10 bd 444 bd
Dark Strip
Thearne  RF368  blue 2 Ai EPMA e 16.07 052 238 6755 0.15 0.12 116 055 665 004 187 118 034 027 bd 0.04 bd
Dark Twist
Thearne  RF371  blue 2 Rod EPMA s 15.95 043 342 6933 0.16 0.12 108 0.78 555 004 082 063 016 0.18 bd 0.25 0.06
Twist

Thearne  RF371  White 2 Rod EPMA s 1347 053 275 6457 0.15 034 064 064 771 004 016 047 003 003 hd 6.82 0.10
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Yellow
Thearne  RF315  /blue 2 Rod EPMA 16.03 184 228 6383 0.66 023 099 128 577 014 081 130 hd 204 009 042 213 6
Thearne  RF332 NC/C 2 Ci EPMA Body 15.77 046 266 69.43 0.12 015 112 051 722 004 036 029 001 002 bd bd 0.05 3
Thearne  RF348 NC/C 2 ? EPMA Body 16.13 059 260 6853 0.17 0.17 103 071 7.44 005 038 042 hd 0.04 bd 0.14 003 4
Ai
(no
twis
Thearne  RF351  NC/C 2 t) EPMA Body 15.49 0.47 272 70.08 0.11 0.11 110 047 761 003 001 028 bd 0.01 bd 0.05 bd 3
Ai
(no Body
Turq twis strea
Thearne  RF351  blue 2 t) EPMA k 16.23 065 274 6857 0.18 0.17 097 082 7.00 006 048 057 hd 0.11 bd 021 bd 2
?Plai
Thearne  RF353  NC/C n EPMA Body 16.67 043 265 6893 0.13 0.15 117 057 717 003 021 0.33 hd bd bd 0.05 005 3
Ai
(no
twis
Thearne  RF355 NC/C 2 t) EPMA Body 14.47 043 271 7108 0.12 0.12 105 054 763 002 005 026 hd bd bd 0.05 hd
Thearne  RF360 NC/C 723 EPMA Body 15.61 0.47 250 7064 0.12 0.15 108 050 769 002 011 029 hbd 0.02 bd 0.03 bd
Pale
Thearne  RF363  blue ? EPMA Body 17.00 042 221 6920 0.14 012 124 046 59 003 077 029 hd 0.03 bd 0.04 006 4
Pale
Thearne  RF365  blue Rod EPMA 14.08 0.09 025 6889 0.05 047 013 475 724 002 001 006 0.01 002 bd 0.37 0.23
Thearne  RF368 NC/C 2 Ai EPMA Body 15.85 0.47 245 68.82 0.17 014 104 061 701 003 063 103 014 022 bd 0.09 bd
Segedun  WSG1
um 14 NC/C 2 Ai EPMA Body 16.43 0.61 257 6788 0.15 021 107 063 697 005 074 043 hd 0.02 bd 023 012 3
Bainbrid  269E14
ge gl NC/C 2 ?7A EPMA Body 15.86 061 256 6785 0.17 020 092 069 795 005 039 043 hd 0.03 hd 0.17 005 3
Arbeia
(SS) G1382 NC/C 2 ?Ai  EPMA Body 16.53 057 244 6656 0.12 019 115 052 844 003 078 041 hd 0.02 bd 0.03 005 3
Bainbrid  XXI126
ge B74 NC/C 22 - EPMA Body 16.27 057 272 6742 017 0.17 099 071 819 005 038 050 0.08 007 bd 0.09 004 4
Arbeia
(SS) T1625 NC/C? 2 - EPMA Body 15.53 054 266 69.21 0.15 010 107 061 740 003 050 0.34 hd 0.02 hd 0.07 004 3




