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Table 45 Catalogue of illustrated sherds

Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

153 1 5.1 11259 1050 4 176
153 2 5.1 11657 1050 4 163
153 3 5.1 11259 1048 4 191
153 4 1 11493 1003 2 193
153 5 2 17009 2035 4 193
153 6 3 16869 2015 3 31
153 7 3 16867 2021 3 32
153 8 3 17039 2023 3 28
153 9 3 17089 2221 3 28
153 10 3 17035 2022 3 32
153 11 3 17407 2033 4 167
153 12 7 11475 1005 3 162
153 13 7 17303 2239 7 1324
153 14 8 11293 1044 4 178
153 15 8 17479 2014 3 1337
153 16 8 18084 3029 5 1331
154 1 12 11660 1056 4 64
154 2 12 18140 3019 4 64
154 3 12 18103 3029 4 64
154 4 12 20279 4041 4 64
154 5 12 20357 4056 4 64
154 6 12 18340 3026 3 59
154 7 12 12003 1307 3 51
154 8 12 17727 2038 4 58
154 9 12 18140 3019 4 45
154 10 12 17047 2031 3 40
154 11 12 11450 1021 4 15
155 1 12 11472 1011 3 78
155 2 12 11494 1013 3 79
155 12 12 11496 1002 4 96
155 13 12 20341 4038 5 96.4
155 14 12 17327 2052 5 96.2
155 15 12 11230 1059 7 118.1
155 16 12 17424 2027 4 128
155 17 12 17755 2036 4 118
155 18 12 17098 2033 4 114
155 19 12 16547 2105 5 99
155 20 12 22350 Unstratified 7 159
155 21 12 17692 2038 4 1342
155 22 12 11401 1043 3 179
155 23 12 18092 3029 5 1362
155 24 12 18305 3007 3 1422
155 25 12 12003 1037 4 1302
156 5 12.2 11475 1005 3 45
156 6 12.2 18151 3019 3 44
156 7 12.2 18103 3029 5 1392
156 8 12.2 18103 3029 3 64
156 9 12.2 18180 3019 4 1325
157 1 12.2 21164 4021 3 78
157 2 12.2 18178 3019 3 79
157 3 12.2 20428 4014 3 83.1
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

157 4 12.2 11472 1011 3 22
157 5 12.2 11428 1028 3 22
157 6 12.2 11829 1019 3 22
157 7 12.2 17300 2053 5 98
157 8 12.2 18076 3033 5 98
157 9 12.2 21078 4037 4 1389
157 10 12.2 18247 3027 4 96
157 11 12.2 11094 1067 8 1476
157 12 12.2 18091 3029 5 186
157 13 12.2 17038 2221 3 154
157 14 12.2 20535 4029 5 114
157 15 12.2 11472 1011 3 192
157 16 12.2 17427 2027 4 1336
157 17 12.2 11847 1017 3 1
157 18 12.2 21164 4021 4 6
157 19 12.2 21078 4037 3 166
157 20 12.2 17008 2223 3 45
157 21 12.2 21129 4014 NA NA
158 1 12.1 16869 2015 3 1308
158 2 12.1 12003 1037 4 37
158 3 12.1 11450 1021 4 15
158 4 12.1 11475 1005 7 40
158 5 12.1 17008 2223 5 14.1
158 6 12.1 18139/17098 3019/2033 4 1394
158 7 12.1 12000 1037 4 65
158 8 12.1 11472 1011 4 78
158 9 12.1 11494 1013 5 79
158 10 12.1 11494 1013 5 83.1
158 11 12.1 11829 1019 3 22
158 12 12.1 17007 2223 4 69
158 13 12.1 17303 2239 7 16.1
159 1 12.3 16869 2015 3 177
159 2 12.3 16867 2021 4 1013
159 3 12.3 16869 2015 3 11
159 4 12.3 11979 1037 3 11
159 5 12.3 16867 2021 3 11
159 6 12.3 18283 3027 3 11
159 7 12.3 11997 1037 3 37
159 8 12.3 12000 1037 3 40
159 9 12.3 16867 2021 4 159
159 10 12.3 17038 2221 3 154
159 11 12.3 18113 3021 4 1469
159 12 12.3 16867 2021 4 16
159 13 12.3 11494 1013 3 46
159 14 12.3 11816 1046 3 69
160 1 12.6 17011 2031 3 44
160 2 12.6 12003 1037 5 79
160 3 12.6 17011 2031 5 118
160 4 12.6 17035 2022 4 189
160 5 12.6 17039 2023 4 45
160 6 12.6 17042 2021 3 40

Table 45 (cont.) Catalogue of illustrated sherds
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

160 7 12.6 16869 2015 3 51
160 8 12.6 21129 4014 3 78
160 9 12.6 16867 2021 4 22
160 10 12.6 17692 2038 4 1344
160 11 12.6 17340 2048 5 159
160 12 12.6 20410 4039 5 117
160 13 12.6 17007 2223 5 118
160 14 12.6 12003 1037 4 114
160 15 12.6 21129 4014 NA NA
161 1 13 21049 4040 3 1
161 2 13 16742 2154 9 2
161 3 13 20394 4037 5 37
161 4 13 18243 3030 5 1415
161 5 13 18091 3029 5 1341
161 6 13 18139 3019 7 1466
161 7 13 17328 2044 5 84
161 8 13 16867 2021 4 1339
162 1 14 18091 3029 3 11
162 2 14 12024 1011 3 1306
162 3 14 12000 1037 3 37
162 4 14 17039 2023 4 51
162 5 14 22052 NA 3 1015
162 6 14 11403 1034 3 11
162 7 14 18103 3029 4 51
162 8 14 18103 3029 3 67
162 9 14 18103 3029 5 86
162 10 14 Unstratified NA 4 159
162 11 14 11494 1013 3 162
162 12 14 11450 1021 4 187
162 13 14 11418 1029 4 94
162 14 14 17485 2032 4 166
162 15 14 17008 2223 3 40
163 1 15 21078 4037 4 11
163 2 15 11843 1048 4 1306
163 3 15 20391 4024 4 12
163 4 15 18305 3007 3 1468
163 5 15 20425 4014 3 1311
163 6 15 21129 4014 3 1385
163 7 15 21165 4014 3 1388
163 8 15 20721 4036 5 133
163 9 15 20391 4024 4 1378
163 10 15 11475 1005 3 94
163 11 15 11494 1013 3 94
163 12 15 21164 4021 4 1387
163 13 15 20420 4039 5 1376
163 14 15 21129 4014 3 166
164 1 19 18212 3020 4 42
164 2 19 18122 3021 4 42
164 3 19 21035 4041 4 42
164 4 19 20420 4039 4 1010
164 5 19 18114 3021 4 1016

Table 45 (cont.) Catalogue of illustrated sherds
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

164 6 19 18139 3019 4 42
164 7 19 18151 3019 4 161
164 8 19 17085 2027 4 1313
164 9 19 20428 4014 3 1377
165 1 20 11986 1037 4 1303
165 2 20 20786 4028 4 1383
165 3 20 17479 2014 3 1338
165 4 20 12003 1037 4 1301
165 5 31 18098 3029 5 1409
165 6 31 17029 2031 4 40
165 7 31 17098 2033 4 109
165 8 34 12000 1037 4 135
165 9 34 20652 4028 4 135
165 10 37 21129 4014 3 186
165 11 103 12036 1057 5 1304
165 12 114 16867 2021 4 1310
165 13 114 18701 NA > 10 1440
165 14 17 17035 2022 4 188
166 1 22 18139 3019 4 1393
166 2 22 17011 2031 4 42
166 3 22 12003 1037 4 42
166 4 22 18098 3029 4 62
166 5 22 18140 3019 4 90
166 6 22 17085 2027 4 102
166 7 22 20305 4039 4 103
166 8 22 17039 2023 4 154
167 1 28 18113 3021 4 1396
167 2 28 20318 4041 5 1369
167 3 29 17328 2044 5 84
167 4 29 17001 2052 5 1467
167 5 30 18091 3029 5 1347
167 6 30 11986 1025 4 1303
168 1 32 18098 3029 5 1371
168 2 32 17328 2044 5 145
168 3 32 18074 3043 9 1315
168 4 32 20555 4042 5 145
168 5 33 22203 NA > 10 137
168 6 33 18103 3029 5 139
169 1 38 11459 1013 3 190
169 2 38 17293 2057 6 1318
169 3 38 17343 2048 5 200
169 4 40.1 17098 2033 4 1010
169 5 41 11231 1052 4 185
169 6 41 17031 2221 4 183
169 7 41.1 12003 1037 4 1428
169 8 109 21129 4014 3 1386
169 9 109 18304 3007 3 1421
169 10 115 11660 1056 5 1012
170 1 26 21129 4014 3 1398
170 2 36 17765 2221 4 150
170 3 43 11494 1003 NA NA
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

170 4 43 12003 1037 NA NA
170 5 43 12003 1037 NA NA
170 6 43 18099 and 18140 3025/3019 NA NA
170 7 43 20353 4015 NA NA
170 8 43 21164 4021 NA NA
170 9 45 11808 1045 4 1013
177 1 55 11094 1067 7 307
177 2 55 16402 2158 7 306
177 3 55 16259 2144 8 530
177 4 55 16279 2144 8 523
177 5 55 20484 4021 8 273
177 6 55 20368 4078 8 232
177 7 55 11330 NA 8 412
177 8 55 16259 2144 8 404
177 9 55 16334 2179 7 229
177 10 55 17246 2115 8 301
177 11 55 15987 2189 8 404
177 12 55 11328 1101 8 403
177 13 55 16334 2179 8 477
178 1 55 16703 2119 8 413
178 2 55 11215 1121 8 413
178 3 55 16279 2144 8 523
178 4 55 16026 2207 8 333
178 5 55 16417 2158 9 321
178 6 55 16678 2139 8 355
178 7 55 16417 2158 8 355
178 8 55 10894 1101 9 622
178 9 55 16402 2158 9 486
179 1 64.1 16259 2144 8 522
179 2 64.1 16259 2144 8 527
179 3 64.1 16259 2144 8 521
180 1 64.1 16259 2144 8 528
180 2 64.1 16259 2144 8 361
180 3 64.1 16259 2144 8 529
180 4 64.1 16742 2154 8 383
180 5 64.1 11306 1097 9 594
180 6 64.1 16259 2144 8 520
180 7 64.1 21036 4055 9 NA
180 8 64.1 16328 2182 9 NA
180 9 64.1 16608 2206 8 NA
180 10 64.1 10376/10509 NA/1119 9 NA
180 11 64.1 16356 2172 9 NA
181 1 64.1 16145 2228 9 682
181 2 64.1 10536 1131 9 1044
181 3 64.1 16610 2179 9 470
181 4 64.1 10606 1115 9 591
181 5 64.1 20521 4099 9 NA
181 6 64.1 10889 1101 9 NA
181 7 64.1 16108 2165 9 654
181 8 64.1 10533 1131 9 590
181 9 64.1 16605 2147 9 471
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

181 10 64.1 10967 1101 9 625
181 11 64.1 16101 2214 9 NA
181 12 64.1 10889 1101 9 NA
181 13 64.1 16720 2148 9 NA
182 1 64.1 10829 1095 9 652
182 2 64.1 10874 NA 9 573
182 3 64.1 15496 2179 9 661
182 4 64.1 10854 1124 9 653
182 5 64.1 11353 1081 8 394
182 6 64.1 16295 2179 9 500
182 7 64.1 16145 2228 9 681
182 8 64.1 16251 2179 9 446
182 9 64.1 16145 2228 9 683
182 10 64.1 16145 2228 9 684
182 11 64.1 16251 2179 9 592
183 1 53 16148 2150 8 365
183 2 53 11300 1108 9 1203
183 3 53 16162 2102 8 380
183 4 53 11316 1071 8 569
184 1 56 11301 1108 9 575
184 2 56 16356 2172 9 489
184 3 56 16276 2154 9 597
184 4 56 11210 1121 8 204
184 5 56 10533 1131 9 205
184 6 56 20636 4082 9 204
184 7 56 15906 2196 8 1027
185 1 69 20617 4077 9 416
185 2 69 16145 2228 9 584
185 3 69 11208 1121 9 584
185 4 69 10967 1101 9 626
185 5 69 18014 3048 9 1033
185 6 69 16307 2188 9 1033
185 7 69 15447 2216 10 370
185 8 69 20452 NA 9 417
185 9 69 20627 4082 9 444
185 10 69 11922 1114 10 1032
185 11 69 15706 2213 10 NA
185 12 69 15875 2196 9 NA
186 1 69 10746 1147 9 582
186 2 69 10519 1141 9 1039
186 3 69 10585 1147 10 1027
186 4 69 16224 2206 10 1043
186 5 69 15555 2219 10 516
186 6 69 15551 2219 10 516
186 7 69 10603 1124 9 583
186 8 69 16844 2145 9 474
186 9 69 15493 2189 9 658
186 10 69 11362 1096 9 666
186 11 69 16263 2214 10 430
186 12 69 10356 1139 10 632
187 1 69 15566 NA 10 532
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

187 2 69 15474 2216 10 657
187 3 69 20285 NA 10 458
187 4 69 15551 2219 9 427
187 5 69 15555 2219 9 418
187 6 69 10376 NA 10 514
187 7 69 20073 NA 10 420
187 8 69 15578 2214 9 536
187 9 69 20623 4082 10 433
187 10 69 16099 2207 10 NA
187 11 69 21059 NA 10 435
187 12 69 16097 2207 10 649
187 13 69 20082 4070 10 422
187 14 69 10252 1144 10 638
188 1 69 15797 2202 10 671
188 2 69 15752 2210 10 666
188 3 69 20164 NA 10 421
188 4 69 15570 NA 11 551
188 5 69 15506 2206 10 429
188 6 69 10252 1144 10 637
188 7 69 15551 2219 10 1040
188 8 69 10376 NA 10 634
188 9 69 15271 N 10 NA
188 10 69 15555 2219 10 511
188 11 69 15888 2202 10 586
188 12 69 10227 1144 10 687
188 13 69 18034 3048 10 562
188 14 69 11145 1136 9 369
188 15 69 15551 2219 10 NA
188 16 69 10585 1147 10 579
188 17 69 20094 4070 10 1038
188 18 69 18010 3048 10 561
188 19 69 15566 NA 10 531
189 1 57 16691 2081 7 212
189 2 57 16393 2082 7 303
189 3 57 16620 2101 8 293
189 4 57 16670 2111 7 235
189 5 57 16147 2216 8 234
189 6 57 16467 2095 8 296
189 7 57 18249 3040 8 558
189 8 57 18210 NA 8 557
189 9 57 16487 2110 8 257
189 10 57 18062 3043 9 1034
189 11 57 15271 NA 11 656
189 12 57.1 17327 2052 7 324
189 13 57.1 11094 1067 7 228
189 14 57.1 16471 2084 7 322
189 15 57.1 17280 2239 7 254
189 16 57.1 22191 NA 7 235
189 17 57.1 16681 2111 8 238
190 1 58 17108 2084 7 259
190 2 58 16617 2126 8 400
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

190 3 58 16453 2116 8 482
190 4 58 16380 2227 8 275
190 5 58 20251 NA 8 237
191 1 143.1 10352 1147 9 466
191 2 143.1 17116 2147 9 467
191 3 143.1 16097 2207 10 678
191 4 143.1 10854 1124 9 1001
191 5 143.2 10898 NA 9 371
191 6 143.2 15508 NA 11 NA
191 7 143.2 11210 1121 9 371
191 8 143.2 15557 2214 10 544
192 1 78 10252 1144 10 509
192 2 78 15563 NA 11 509
192 3 78 15571 2219 10 1048
192 4 78 15447 2216 10 1040
192 5 78 15563 NA 10 1048
192 6 78 10376 NA 10 1043
192 7 78 15555 2219 10 509/1048
192 8 78 15547 NA 11 1047
192 9 78 15474 2216 10 28.4
192 10 71 20164 NA 10 456
193 1 46.1 16692 2239 7 207
193 2 46.1 17289 2239 7 245
193 3 46.1 17125 2088 7 245
193 4 46.1 17280 2239 7 253
193 5 46.1 16641 2129 7 269
193 6 46.2 16620 2101 8 290
193 7 46.2 16453 2116 8 325
193 8 46.1 17104 2091 7 328
193 9 46.2 11217 1076 8 329
193 10 46.2 16355 2172 9 483
193 11 46.1 15456 2230 8 485
193 12 46.2 18012 3048 10 555
193 13 46.1 16626 2085 7 676
193 14 46.1 16617 2126 8 1001
194 1 49 17280 2239 7 252
194 2 49 17280 2239 7 250
194 3 49 16589 2078 7 378
194 4 49 16848 2081 7 373
194 5 49 17126 2088 7 218
194 6 49 11094 1067 8 380
194 7 48 16901 2081 7 324
194 8 48 16471 2084 7 268
194 9 48 17274 2080 7 1001
194 10 48 11153 1127 9 570
195 1 64.2 16145 2228 9 679
195 2 64.2 16222 2206 9 549
195 3 64.2 20627 4082 9 1033
195 4 64.2 10536 1131 10 627
195 5 64.2 18014 1116 10 559
195 6 64.4 10869 1108 9 576
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Figure
no

Illustration
no

Fabric
no

Context Activity
unit

Earliest occurrence
of form (Period)

Archive
form no

195 7 64.4 11944 3043 9 567
195 8 62 10814 2179 9 578
195 9 119 10165 1144 10 1001
196 1 63 10533 1131 9 646
196 2 63 16145 2228 9 673
196 3 63 20451 4070 10 1043
197 1 145 16331 2179 9 703
197 2 65 20478/10854 4106/1124 8 437/645
197 3 65 16368 2172 9 1218
197 4 65 10801 1124 8 1034
197 5 141 20617 4077 9 688
198 1 70.1 10212 1144 10 510
198 2 70.1 10501 1138 10 1046
198 3 70.1 20452 NA 10 552
198 4 70.1 10133 1144 10 636
198 5 70.2 16075 2216 10 1053
198 6 64.3 18050 3043 9 1032
198 7 64.3 16251 2179 9 502
199 1 120 10212, 10252 1144 10 655
199 2 120 16095 2207 10 674
199 3 120 10123 NA 11 1047
199 4 82.2 10134 1144 10 713
199 5 82.2 18035 3048 10 714
199 6 82.2 20156 4070 10 715
199 7 79 10099 1142 10 706
199 8 79 18034 3048 10 1017
199 9 79 10252 1144 10 1001
199 10 82.4 15571 2219 10 685
199 11 145 15555 2219 10 1558
200 1 118.1 15447 2216 10 367
200 2 118.1 10002 NA 12 NA
200 3 118.1 15578 2214 10 NA
200 4 118.1 10416 1145 10 NA
200 5 118.1 10123 NA 11 NA
200 6 118.1 15635 NA 11 NA
200 7 118.1 15560 NA 11 NA
200 8 118.2 10211 1144 10 NA
200 9 118.2 10252 1144 10 NA
200 10 118.2 10252 1144 10 NA
201 - 118.1 15447 2216 10 367
202 1 82.3 15771 2229 10 1053
202 2 81.8 10133 1144 10 710
202 3 81.8 10133 1144 10 1057
202 4 81.9 10211 1144 10 635
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and dating

7.9 Ironworking residues
Gerry McDonnell and Anthony
Swiss

7.9.3 Compositional and statistical analysis
of Roman ironworking slag

Introduction

This section will present the results from the
compositional analysis undertaken on a selection of
Roman slags and ore samples found at Deansway.
The data from the slag are statistically analysed to
see if there is a significant compositional difference
within the Deansway material and slag from other
local sites of a similar date. The chemical composi-
tions of the ores are compared with three ores from
the Forest of Dean, and one from the Worcester
Graben. It was hoped that this would help determine
whether ores from the Forest of Dean, or a source
more local to Worcester had been utilised.

Methodology

The morphology of the samples was initially
recorded, before thick sections were removed using a
diamond wafering saw. They were mounted in either
a fast setting resin or hot setting bakelite, then
ground and polished using abrasive papers and
diamond pastes. Microstructural analysis involved
the use of the optical reflected light and scanning
electron microscopes (20kV, 2.6mA, beam at satura-
tion) with quantitative compositional analysis by
Energy Dispersive X-ray Analysis (EDX).

The statistical analysis of the compositional data
initially involved them being normalised to 100%.
Using the t-Test method of analysis, the Deansway
smelting and tap slags were compared for major oxide
differences. They were then collated and compared
with the published results from slags from Romano-
British sites from the wetlands of the Severn Estuary.
The results of the analysis undertaken upon the iron
ores were compared against three different ore
sources within the Forest of Dean area, and another
ore from the low-lying basin of Permo-Triassic rock,
known as the Worcester Graben.

Samples

Nine slag samples were selected for analysis using
both the optical and electron microscopes. For the

purpose of this report it was decided to limit the
selection to samples from the Roman period (Periods
4–5, AD 120–400). The chosen samples represented
Sites 2 and 4, and consisted of smelting, tap, and a
tube slag, and two iron ores. Smithing slag was not
available from these periods. Details of the samples
are presented in Table 83.

Table 83 Slag and ore samples

Sample Site Period Slag type
17002 2 4 Iron ore
17601 2 5 Tap slag
17608 2 4 Smelting slag
20501 4 5 Tap slag
20519 4 4 Smelting slag
20616 4 5 Tube slag
20729A 4 4 Smelting slag
20729B 4 4 Smelting slag
20178 4 5 Iron ore

Morphology / Compositional Analysis

Sample 17002

See Figure 212. This iron ore is very dense. The
outside surface is primarily pinky-grey in colour,
although there are small areas of powdery orange
and yellow. Internally it is the same pinky-grey
colour, and has a crystalline fracture.

Under the optical microscope the sample is

148

Figure 212 Ore sample 17002



primarily featureless, apart from small areas of
white crystalline material. There is some vesicular-
ity, which is crystalline in nature.

Table 84 presents the results of four compositional
analyses undertaken using the EDX.

Sample 17601

This tap slag is blue-grey in colour, with a crystalline
fracture. The internal structure is split by several
cracks and faint lines, and it is hypothesised that the
lines or veins represent where different slag flows
have fused together. The individual flows are various
shades of grey, and have varying amounts of
vesicularity. The slag is very dense. See Figure 213.

The optical analysis determined that the micro-
structure is primarily iron silicate (massive in
places) and glassy material. Wustite (FeO) is
present, although it is somewhat disseminated and
mostly in a globular form. The faint lines are clearly
visible as veins of small fragmentary wustite. Vesi-
cularity is present in both massive and fine morph-
ology. There is one small area (8�m) of differentially
reflecting material, probably iron corrosion or mas-
sive iron oxide.

The results of the compositional analysis are
presented in Table 85.

Sample 17608

Sample 17608 is a heavy and dense smelting slag,
the exterior of which has a greyish-red stippled/
frothy appearance. Internally, the slag is grey, with a
cracked, vesicular microstructure.

Optical analysis indicated that the microstructure
is primarily iron silicate and glassy phases, with the

silicate present in both lath and block form. There is
little wustite present except for dispersed fragmen-
tary blobs, and a small patch near the edge. There
are no obvious metallic or oxide/corrosion areas.

Table 86 presents the results of the compositional
analysis.

Sample 20501

The morphology of sample 20501 has the ‘classic’ tap
slag appearance of a frozen syrupy liquid. The
surface is pinkish-grey in colour, with areas
displaying a frothy/vesicular nature. There are
several large voids which display wood graining, and
it is proposed that these would have once contained
pieces of the charcoal used during the smelting
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Table 84 Sample 17002 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO Fe2O3 Total
Bulk analysis 1 0.6 0.1 0.2 1.7 nd 0.1 0.2 nd nd 84.6 87.5
Bulk analysis 2 nd 0.5 0.5 1.9 0.1 0.1 0.5 0.1 0.1 85.6 89.4
Spot analysis nd 1.0 0.2 1.9 nd nd 0.1 nd 0.1 91.7 95.0
Bulk analysis 3 0.5 0.7 0.2 1.6 0.1 nd 0.2 nd 0.1 87.9 91.3

nd – non detected.

Table 85 Sample 17601 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 1.0 1.8 5.4 26.2 nd 2.3 2.0 0.2 0.2 59.3 98.4
Bulk analysis 2 0.4 1.9 4.0 25.7 nd 1.5 1.8 0.2 nd 64.8 100.4
Glass/eutectic 1.2 1.5 16.1 40.3 nd 9.4 5.0 0.3 0.2 16.0 90.0
Wustite nd 0.1 0.5 1.5 nd 0.1 0.1 0.7 nd 87.7 90.7
Silicate nd 1.3 1.2 34.0 nd nd 0.6 nd 0.6 67.7 105.4
Bulk analysis 3 0.2 2.2 5.3 29.1 nd 2.1 2.1 0.3 0.2 65.5 107.0
Strange spot 1.7 1.5 5.6 15.0 0.4 1.6 44.7 0.2 nd 4.5 75.1

nd – non detected.

Figure 213 Iron silicate (mid grey), glass (dark
grey), disseminated FeO (light grey), and FeO vein.
Black areas are vesicularity. Sample 17601



process. The grey internal microstructure has
several large vesicles, as well as the faint lines that
indicate where different slag flows have fused. The
slag is both heavy and dense. See Figures 214 and
215.

When examined under the optical microscope the
microstructure can be seen to consist primarily of
iron silicate laths, with an infill of glassy material.
Wustite is abundant, and is often found in a classic
dendritic form. The lines indicative of fused slag
flows are demarcated by delicate veins of wustite.
There are several possible small (<�2.5m) metallic
inclusions, as well as a large (�330m) globule of what
is considered to be a differentially reflecting oxide, or
corrosion product.

Table 87 presents the results of the compositional
analysis.

Sample 20519

Smelting slag 20519 has a twofold appearance, it
being a mixture of finger-like flows reminiscent of a
tap slag, and other areas which are made up of a
conglomerate of slag and stones/clay. The surface is a
pinkish-grey in colour with small patches of orange
(iron corrosion) and yellow. Embedded in the surface
are also the remains of small pieces of charcoal. After
cutting the internal matrix can be seen to have a
graphitic grey colour, scattered with small cracks,
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Table 86 Sample 17608 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 1.3 1.6 12.0 35.0 nd 1.0 4.6 0.6 0.2 42.6 98.8
Bulk analysis 2 2.5 2.5 18.0 36.0 nd 1.0 4.4 0.7 0.1 44.2 109.3
Silicate lath 0.5 1.7 1.2 34.4 nd nd 0.5 nd 0.2 66.4 105.0
Glass/eutectic 2.3 1.5 15.4 43.6 nd 1.8 9.3 1.0 nd 32.4 107.3
Strange crack 0.2 1.4 9.7 36.9 nd 1.0 4.3 0.5 nd 46.3 100.1
Bulk analysis 3 0.6 1.3 11.1 27.6 nd 1.0 3.3 0.6 nd 47.9 93.4

nd – non detected.

Table 87 Sample 20501 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 2.3 1.5 4.7 33.9 nd 2.0 2.1 0.2 0.3 59.1 106.0
Bulk analysis 2 2.0 1.4 5.3 35.4 nd 2.1 2.1 0.2 0.1 59.7 108.5
Dendrite arm nd 0.2 2.1 4.6 nd 0.1 0.4 1.3 0.2 91.2 100.1
Glass 2.7 0.8 14.5 38.5 0.5 8.3 8.6 0.5 nd 21.0 95.6
Glass 3.5 1.7 15.2 39.6 nd 6.5 6.9 0.3 0.5 30.3 104.5
Bulk analysis 3 1.5 1.4 5.0 36.1 0.1 2.3 2.2 0.2 nd 66.0 114.5
Silicate nd 1.0 nd 26.8 nd nd nd 0.2 0.4 1.9 30.4

nd – non detected.

Figure 214 Tap slag 20501

Figure 215 Iron silicate (mid grey), glass (dark
grey), and dendritic FeO (light grey). Black areas
are vesicularity. Sample 20501



flow lines, and areas of varying vesicularity. Overall
the slag is very heavy and dense. See Figures 216
and 217.

Optical microscopy revealed this slag to consist
primarily of massive iron silicate laths in a matrix of
glassy material. Wustite is primarily present within
the glass only as very fine dendrites, although there
is a small area where it is present in a massive form.
A vein of wustite can also be seen to run across the
sample, and this is concomitant with a fuse line
between different slag layers. There would appear to
be no obvious metallic inclusions within this sample.

Compositional analysis is presented in Table 88.

Sample 20616

The morphology of this slag is characteristic of
having been a viscous liquid. The finger-like rippled
surface has areas of a frothy/stippled appearance,
and is a reddish-grey in colour, with patches of
yellowish vitrification. The sample of slag chosen
from this context was tubular in shape. The tube was
approximately 125mm in length, with a diameter of
65mm at its widest point. At its uppermost end, the
tube could be seen to have a central void, and this
was confirmed after the sample had been cut. The

void ran for approximately 50mm through the tube,
and was 12mm at its widest point. Externally the
tube has a stippled appearance and is a greyish-blue
in colour. When cut, the internal matrix is grey and
highly vesicular. See Figure 218.

Optical analysis revealed the matrix to primarily
consist of iron silicate (block and lath), with an infill
of glassy material. Dendritic wustite is present
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Table 88 Sample 20519 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 1.7 2.2 5.0 36.8 nd 0.6 2.1 0.3 0.3 63.6 112.5
Bulk analysis 2 0.9 1.7 5.7 36.5 nd 1.8 2.4 0.1 0.2 61.7 111.0
Silicate lath 0.4 1.4 1.1 35.3 nd nd 0.8 nd 0.1 74.3 113.4
Glass/eutectic 2.6 1.4 13.7 47.8 nd 6.2 7.5 0.5 0.1 31.0 110.7
Bulk analysis 3 nd 1.7 4.0 31.7 nd 0.5 1.5 nd 0.4 58.3 98.2
Massive wustite 0.3 1..5 1.8 15.2 nd 0.3 1.0 nd nd 70.3 90.4
Wustite 1.0 nd 2.8 1.4 nd nd 0.2 0.4 nd 92.8 98.5

nd – non detected.

Figure 216 Massive iron silicate laths, with a little
glass (dark grey) and vesicularity (black)

Figure 217 Area of massive iron oxide (light grey),
surrounded by iron silicate. Black areas are
vesicularity. Sample 20519

Figure 218 Mounted sample of tube slag



throughout the sample, although in smaller quanti-
ties when associated with the lath silicate. There is
also an area where the wustite can be found in a
massive form. Across the sample there are several
areas that are differentially reflective. These range
in size (up to 17�m) and are probably iron corrosion
or massive iron oxide.

The results of the compositional analysis under-
taken on the tube sample are presented in Table 89.

Sample 20729 A

The smelting slag from context 20729 was found to
have two differing morphologies, and thus it was
decided to analyse a sample from each. The exterior
colour of sample 20729 A is a greyish-red, with the
surface being quite frothy and vesicular in places.
After cutting, the internal matrix can be seen to be
grey in colour, with some vesicularity. There is also
some internal cracking, which could be the result of
rapid cooling. Overall, the slag is very dense. See
Figures 219 and 220.

Optical analysis revealed the matrix to consist
primarily of iron silicate laths, with an infill of glassy
material. Wustite is present throughout the sample,
although its size and presence varies. Wustite

veining is also present, demarcating the different
slag areas. These different areas can also be seen to
display dissimilar sized microstructures, and it is
hypothesised that this is due to differential cooling
rates. The outside edge of the sample displays what
would appear to be columnar laths of iron silicate,
which would signify the direction in which the slag
cooled. There are no obvious metallic or oxide
inclusions.

Table 90 presents the results of the compositional
analysis.

Sample 20729 B

The exterior morphology of sample 20729 B is very
different to that of 20729 A. This slag has a very
‘wooden’ appearance, as there are many large char-
coal impressions in the surface. It is brown-grey in
colour, with a frothy and vesicular appearance. It is
not as heavy as the previously described slags,
although it is still fairly dense. After cutting, the
internal matrix can be seen to be heavily vesicular,
and is brown in colour. See Figures 221 and 222.

Optical analysis determined that the iron silicate,
glass, and wustite matrix was in no definable form.
The wustite is not present as dendrites; however, it
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Table 89 Sample 20616 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 0.8 1.2 4.4 26.0 nd 2.1 2.1 0.2 0.1 67.7 104.4
Bulk analysis 2 0.4 1.7 4.4 26.6 nd 2.0 2.4 0.2 0.1 67.6 105.4
Silicate 1.6 0.9 0.7 24.4 nd 0.3 0.8 nd nd 54.1 82.8
Glass/eutectic 0.6 1.2 10.7 32.9 nd 15.0 0.3 0.4 nd 35.1 96.1
Wustite nd nd 1.0 1.3 nd nd nd 0.6 0.1 94.0 97.0
Bulk analysis 3 1.5 1.5 7.2 25.5 0.1 4.3 3.0 0.2 0.2 55.0 98.4
Massive wustite 0.5 1.4 2.0 5.6 nd 0.3 0.3 0.1 nd 95.2 105.5

nd – non detected.

Figure 219 Columnar laths of iron silicate (mid
grey), with infill of glass (dark grey). Some FeO
(light grey). Black areas represent vesicularity

Figure 220 Iron silicate (mid grey), glass (dark
grey), with dendritic FeO and FeO veining (light
grey). Sample 20729A



can be found as large pools and bands, and as veins
running across the sample. The sample is highly
vesicular. There are several small reflective inclu-
sions, probably iron corrosion or oxides.

Table 91 presents the results of the compositional
analysis.

Sample 21078

The exterior surface of sample 21078 is stippled, and
is a reddish-grey in colour. Upon cutting, the
internal matrix can be seen to be grey, with dis-
persed cracking and patches of vesicularity. See
Figure 223.

The optical analysis revealed that the matrix is
uniform. Unlike the previously described iron ore
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Table 90 Sample 20729A SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 2.0 2.4 5.4 28.9 nd 1.7 1.8 0.2 0.3 56.8 99.4
Bulk analysis 2 1.1 1.6 5.4 30.3 nd 2.1 2.0 0.2 0.2 57.9 100.8
Silicate nd 3.4 1.0 29.8 nd nd 0.6 0.2 0.3 61.1 96.3
Glass/eutectic 0.5 0.7 6.8 11.7 10.0 0.5 1.5 nd nd 41.7 73.3
Wustite spot nd nd 0.4 1.2 nd nd 0.1 0.3 nd 93.1 95.2
Bulk analysis 3 1.0 1.6 5.0 32.5 nd 2.0 1.1 0.4 0.2 59.2 102.8

nd – non detected

Table 91 Sample 20729B SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
Bulk analysis 1 0.5 2.5 3.8 29.7 nd 1.0 1.5 0.2 0.2 54.4 93.8
Silicate 0.7 3.9 2.4 27.6 nd 0.5 1.4 0.1 0.2 51.7 89.2
Bulk analysis 2 0.1 2.0 4.1 32.7 nd 1.2 1.8 0.3 0.2 60.6 103.0
Inclusion 1 2.0 4.4 9.4 24.5 5.8 1.4 1.0 0.5 nd 8.6 57.7
Inclusion 2 2.8 1.8 14.2 36.2 4.5 0.4 2.3 0.1 nd 32.7 95.0
Wustite 1.3 4.4 0.4 32.4 nd nd 0.3 nd 0.3 41.0 80.0
Bulk analysis 3 0.1 3.4 1.1 31.6 nd 0.2 0.6 nd 0.2 63.2 100.5

nd – non detected

Figure 221 Charcoal voids has given slag 20729 B
a ‘wooden’ appearance

Figure 222 Massive FeO (light grey), iron silicate
(mid grey), and glass (dark grey). Black areas are
vesicularity. Sample 20729B

Figure 223 Uniform grey matrix, with crystalline
vesicularity. Sample 21078



(17002), this sample has no visible white crystalline
inclusions.

Table 92 presents the results of the compositional
analyses using the EDX.

Data Analysis

The initial task of the data analysis was to normalise
all results to 100%. The individual phase and bulk
analyses were then collated and the averages calcu-
lated (Tables 93, 94, and 95).

Using a series of Student’s t-Tests, the normalised
data from the Deansway tap slag was statistically
compared with the data from the smelting slag. This
exercise was designed to test whether there was any
significant compositional difference between the two
slag types. The sample of tube slag (20616) was left
out of the statistical analysis between the two
different Deansway slags for reasons that will be
expanded upon later. Table 96 presents the results.
The tests only rejected two of the elemental oxides

(SiO2 and K2O), one of which is very close to the
percentage point value. It was therefore concluded
that there was no real significant difference, and it
was therefore safe to collate the data, and proceed
with the comparison with similar material from
other sites.

The material chosen for the comparison was a
selection of bloomery slags found at various
Romano-British sites along the upper reaches of the
Severn Estuary. The slags have been securely dated
to the 2nd to 4th centuries AD (Allen 1988, 81), and
previous analysis has shown the slags to be a ‘chemi-
cally coherent group’ (Allen 1988, 85). The ores used
at these sites have been attributed to the Forest of
Dean (Allen 1988: 84). The results of this analysis
are presented in Table 97. From the table it is imme-
diately clear that there are compositional differences
between the two slags (highlighted), as the Null
Hypothesis of no difference has been rejected for six
of the nine oxides. It will be noticed however, that
three of the t values are very close to the percentage
point values, and therefore their rejection must be
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Table 92 Sample 21078 SEM – EDX data

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO Fe2O3 Total
Bulk Analysis 1 nd 0.1 0.3 1.0 0.2 nd 0.1 0.1 0.2 90.6 92.6
Bulk Analysis 2 0.7 0.5 0.2 0.4 nd nd 0.2 0.1 0.2 83.3 85.6
Spot Analysis 0.6 0.3 0.3 1.0 nd nd 0.2 0.1 nd 91.0 93.5
Bulk Analysis 3 nd 0.4 0.1 0.4 nd nd 0.2 nd nd 91.5 92.6

nd – non detected

Table 93 Average composition of individual phases

Description Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO
Silicate 0.4 2.4 1.4 31.7 nd 0.2 0.8 0.2 0.3 63.0
Glass/eutectic 1.9 1.2 13.8 37.0 7.4 5.4 6.4 0.4 0.1 31.0
Wustite (FeO) 1.3 1.5 1.2 8.5 nd 0.1 0.3 0.6 0.2 88.0

nd – non detected. Normalised Data

Table 94 Average composition for each sample’s three bulk analyses

Sample Type Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO
17601 Tap 0.6 1.9 4.8 26.5 nd 1.9 1.9 0.2 0.2 62.0
20501 Tap 1.8 1.3 4.5 32.0 0.1 1.9 2.0 0.2 0.1 56.1
17608 Smelt 1.4 1.8 13.5 32.6 nd 1.0 4.1 0.6 0.1 45.0
20519 Smelt 1.2 1.8 4.6 32.6 nd 0.9 1.9 0.1 0.3 57.2
20729A Smelt 1.3 1.9 5.2 30.2 nd 1.9 1.6 0.3 0.2 57.4
20729B Smelt 0.3 2.7 3.1 31.8 nd 0.8 1.3 0.2 0.2 59.7
20616 Tube 0.9 1.4 5.2 25.3 0.1 2.7 2.5 0.2 0.1 61.6

nd – non detected. Normalised Data

Table 95 Average composition for the ore samples’ three bulk analyses

Sample Type Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO
Fe2O3
17002 Ore 0.6 0.6 0.3 2.0 0.1 0.1 0.3 0.1 0.1

nd – non detected. Normalised Data



called into question. The two most noteworthy differ-
ences are those attributed to SiO2 and FeO, and this
is considered to be significant as FeO and SiO2 levels
can reflect the degree of technology used during the
smelting process.

The final analysis involved the iron ores. In
previous discussions it has been implied that the
source of the ore used at Worcester would have been
the Forest of Dean (Allen 1988, 84). It was decided to
compare the compositional results attained from the
ores found at Deansway, with published data
regarding ores from three different areas of the
Forest of Dean, and an ore from the Worcester
Graben (Table 98; Thomas 2000, 61–4).

Data was taken from Thomas 2000, 60, 61, 62 and
63, Tables 3.5, 3.6, 3.7 and 3.8. It can be seen from
Table 98 that there is little to choose between the
different ores. All can be considered of a high grade,
as their Fe2O3 contents are well in excess of 80 %.

Discussion

The bulk analysis of the Deansway material has
determined that there is little compositional differ-
ence between the slags classed as ‘smelting’ and
those deemed to be ‘tap’ slags. This hypothesis was
vindicated by the results of simple statistical
analysis (Table 96). It was decided to omit the data

from the example of slag tubing (20616) from this
statistical analysis, because it is not exactly clear
how these enigmatic objects are formed. Therefore, it
was not known whether to class them as a tap or a
smelting slag. Their morphology suggests that they
were ‘tapped’ or poured whilst liquid, into some kind
of mould, perhaps something as simple as a hole in
the ground. It is clear however, that they do
represent part of the corpus of Roman ironworking
debris from Deansway, and consequently the data
from 20616 were included in the following compara-
tive analysis.

The statistical analysis did determine that there
were significant differences between the slags from
Deansway and those recovered from Romano-British
sites along the Severn Estuary, the two most note-
worthy being the levels of FeO and SiO2. Table 99
presents the bulk results for these two oxides
normalised to 100 %.

Table 99 shows that the slag from the Severn
Estuary sites contain up to 16 % more FeO than the
material from Deansway. Thus, it is concluded that
the higher levels indicate a less efficient process
being utilised at the estuary sites. It is also
apparent from the comparative analysis that there
is little to no phosphorus present in the slag assem-
blage from Deansway (Table 97), whereas it was
detected in all the analysed samples from the
Severn Estuary sites.
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Table 96 Statistical analysis of the Deansway tap and smelting slags

Sample Type Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO
17601: Bulk 1 Tap 1.0 1.9 5.5 26.6 nd 2.3 2.0 0.2 0.2 60.3
17601: Bulk 2 Tap 0.4 1.9 4.0 25.7 nd 1.5 1.8 0.2 nd 64.6
17601: Bulk 3 Tap 0.2 2.1 4.9 27.2 nd 2.0 2.0 0.3 0.2 61.2
20501: Bulk 1 Tap 2.2 1.4 4.4 32.0 nd 1.9 2.0 0.2 0.3 55.8
20501: Bulk 2 Tap 1.9 1.3 4.9 32.7 nd 1.9 2.0 0.2 0.1 55.0
20501: Bulk 3 Tap 1.3 1.2 4.3 31.5 0.1 2.1 1.9 0.2 nd 57.4
17608: Bulk 1 Smelt 1.3 1.6 12.1 35.3 nd 1.1 4.7 0.6 0.2 43.2
17608: Bulk 2 Smelt 2.3 2.3 16.3 33.0 nd 1.0 4.0 0.6 0.1 40.5
17608: Bulk 3 Smelt 0.6 1.4 11.9 29.5 nd 1.0 3.5 0.7 nd 51.3
20519: Bulk 1 Smelt 1.5 2.0 4.5 32.7 nd 0.5 1.9 0.3 0.3 56.5
20519: Bulk 2 Smelt 0.8 1.5 5.5 32.8 nd 1.6 2.2 0.1 0.2 55.6
20519: Bulk 3 Smelt nd 1.8 4.1 32.3 nd 0.5 1.5 nd 0.4 59.4
20729A: Bulk 1 Smelt 1.9 2.4 5.4 29.1 nd 1.7 1.9 0.2 0.3 57.2
20729A: Bulk 2 Smelt 1.1 1.6 5.4 30.1 nd 2.1 2.0 0.2 0.2 57.4
20729A: Bulk 3 Smelt 0.9 1.5 4.9 31.6 nd 1.9 1.1 0.4 0.2 57.5
20729B: Bulk 1 Smelt 0.5 2.7 4.1 32.2 nd 1.1 1.6 0.2 0.2 57.4
20729B: Bulk 2 Smelt 0.1 2.0 4.0 31.8 nd 1.2 1.7 0.3 0.2 58.8
20729B: Bulk 3 Smelt 0.1 3.4 1.1 31.4 nd 0.2 0.6 nd 0.3 62.9
Result: t = 0.41 1.51 1.04 2.26 3.06 0.58 1.02 0.87 1.43
Degrees of
freedom

15 16 16 16 16 16 15 15 16

Percentage point (0.05) 2.13 2.12 2.12 2.12 2.12 2.12 2.13 2.13 2.12
Hypothesis of no difference accept accept accept reject reject accept accept accept accept

Normalised Data. nd – non detected
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Table 97 Statistical analysis of the Deansway and Severn Estuary slags

Deansway Type Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO
17601: Bulk 1 Tap 1.0 1.9 5.5 26.6 nd 2.3 2.0 0.2 0.2 60.3
17601: Bulk 2 Tap 0.4 1.9 4.0 25.7 nd 1.5 1.8 0.2 nd 64.6
17601: Bulk 3 Tap 0.2 2.1 4.9 27.2 nd 2.0 2.0 0.3 0.2 61.2
20501: Bulk 1 Tap 2.2 1.4 4.4 32.0 nd 1.9 2.0 0.2 0.3 55.8
20501: Bulk 2 Tap 1.9 1.3 4.9 32.7 nd 1.9 2.0 0.2 0.1 55.0
20501: Bulk 3 Tap 1.3 1.2 4.3 31.5 0.1 2.1 1.9 0.2 nd 57.4
20616: Bulk 1 Tube 0.7 1.1 4.2 24.9 nd 2.0 2.0 0.2 0.1 64.8
20616: Bulk 2 Tube 0.4 1.6 4.2 25.2 nd 1.9 2.3 0.2 0.1 64.1
20616: Bulk 3 Tube 1.5 1.5 7.3 26.0 0.1 4.3 3.0 0.2 0.2 56.0
17608: Bulk 1 Smelt 1.3 1.6 12.1 35.3 nd 1.1 4.7 0.6 0.2 43.2
17608: Bulk 2 Smelt 2.3 2.3 16.3 33.0 nd 1.0 4.0 0.6 0.1 40.5
17608: Bulk 3 Smelt 0.6 1.4 11.9 29.5 nd 1.0 3.5 0.7 nd 51.3
20519: Bulk 1 Smelt 1.5 2.0 4.5 32.7 nd 0.5 1.9 0.3 0.3 56.5
20519: Bulk 2 Smelt 0.8 1.5 5.5 32.8 nd 1.6 2.2 0.1 0.2 55.6
20519: Bulk 3 Smelt nd 1.8 4.1 32.3 nd 0.5 1.5 nd 0.4 59.4
20729A: Bulk 1 Smelt 1.9 2.4 5.4 29.1 nd 1.7 1.9 0.2 0.3 57.2
20729A: Bulk 2 Smelt 1.1 1.6 5.4 30.1 nd 2.1 2.0 0.2 0.2 57.4
20729A: Bulk 3 Smelt 0.9 1.5 4.9 31.6 nd 1.9 1.1 0.4 0.2 57.5
20729B: Bulk 1 Smelt 0.5 2.7 4.1 32.2 nd 1.1 1.6 0.2 0.2 57.4
20729B: Bulk 2 Smelt 0.1 2.0 4.0 31.8 nd 1.2 1.7 0.3 0.2 58.8
20729B: Bulk 3 Smelt 0.1 3.4 1.1 31.4 nd 0.2 0.6 nd 0.3 62.9
Severn Estuary
PR39 Tap 0.10 1.69 4.11 23.11 0.28 1.89 2.58 0.18 0.20 65.86
PR37 Tap 0.21 2.91 5.48 33.87 0.52 2.29 4.10 0.19 0.31 50.12
HP6 / 18 Tap 0.19 1.41 2.74 18.24 0.53 0.81 1.45 0.14 0.19 74.30
HP120 Tap 0.05 0.71 0.97 13.97 0.40 0.23 0.74 0.08 0.14 82.71
W205 Tap 0.06 1.15 2.61 19.26 0.17 0.93 1.96 0.13 0.19 73.54
W43 Tap 0.08 1.80 3.45 22.75 0.41 1.60 2.49 0.11 0.25 67.06
A607 Tap 0.12 0.59 2.23 16.05 0.96 0.29 1.27 0.10 0.13 78.26
A238 Tap 0.12 0.85 3.33 20.54 0.64 0.84 1.35 0.12 0.17 72.04
SHF41 / 17 Tap 0.16 0.81 7.12 28.80 0.42 0.95 2.11 0.38 0.04 59.21
HF24 Tap 0.14 1.38 4.34 31.74 0.32 1.50 2.11 0.19 0.14 58.14
OF598 Tap 0.13 0.93 2.00 19.33 0.39 0.25 1.44 0.11 0.16 75.26
OP38 Tap 0.11 0.87 2.60 18.98 0.18 0.47 1.21 0.14 0.18 75.26
Result: t = 4.68 2.61 2.27 4.94 2.05 0.81 2.21 0.24 4.54
Percentage point (0.05) 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04
Hypothesis of no difference reject reject reject reject accept accept reject accept reject

Nd. – non detected. Normalised Data

Table 98 The Deansway iron ore samples in comparison with ores from the Eastern, Central,
and Western limbs of the Forest of Dean syncline, and from the Worcester Graben

Sample Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO Fe2O3 Total
WD – 17002 0.61 0.61 0.31 1.95 0.06 0.06 0.27 0.06 0.11 96.33 100.00
WD – 21078 0.72 0.39 0.21 0.74 0.11 0.02 0.19 0.07 0.18 97.91 100.00
F. of D. Eastern nd 0.32 0.51 2.30 0.04 0.05 1.27 0.02 0.09 95.39 99.99
F. of D. Central nd 0.32 0.53 3.31 0.03 0.11 0.06 0.03 0.04 95.58 100.01
F. of D. Western nd 1.26 0.33 2.00 0.04 0.05 3.95 0.03 0.11 92.25 100.02
Worcester Graben nd 0.33 0.30 2.32 0.08 0.04 0.10 0.01 0.04 96.77 99.99

nd – non detected. Normalised Data



The results of the analysis of the individual phases
within the Deansway slag (Table 93) determined
that their composition was as expected. The iron
silicate is roughly two-thirds free iron oxide (FeO),
one third silica (SiO2), with a small amount of minor
and trace elements. The glassy/eutectic phase is
primarily SiO2, with accompanying Al2O3 (alumina),
with FeO, CaO (calcium oxide), phosphorus oxide
(P2O5), and potassium oxide (K2O) also present.
Finally, the wustite can be seen to be primarily free
iron oxide, with other oxides such as SiO2 probably
being intrusive due to the penetrating power of the
electron beam.

The analysis and comparison of the iron ores has
concluded that there is little to no compositional
difference between the Forest of Dean ores, the
sample from the Worcester Graben (the Permo-
Triassic land surface), and the two Deansway ores of
unknown origin (Table 99). Ergo, the question as to
whether Forest of Dean ore was used at Worcester
remains unanswered. It is not known exactly where
the ore sample from the Worcester Graben origi-
nates, although this narrow extension of the
Cheshire Basin is known to run from just south of
Kidderminster, through Worcester, and on towards
Gloucester (Naylor and Mounteney 1975, 103). It is
hypothesised that the hematite deposits found in the
Forest of Dean area are the result of leaching of iron
rich solutions from the Permo-Triassic land surface
down into the underlying limestone and coal
measures (Jones 1931, 60, cited Trotter 1942, 76). It
is therefore possible that other iron ore deposits were
available within the region of the Worcester Graben.
One such outcrop could have been in the vicinity of
Worcester, and common sense would suggest that
this was used as an alternative to carting or shipping
ore up from the Forest of Dean. Also of interest is the
fact that the analysis of the ores has revealed them to
contain very small amounts of P2O5. The amounts
are a little higher than found in the bulk analyses of
the Deansway slag, but noticeably lower than the
amounts found in the slags from the Estuary sites.
This contradicts the assumption that Dean ore was
used at the Estuary sites (Allen 1988, 84), and could
point to another ore source having been used. It must
however be stressed that three different analytical
techniques have been used during the analysis of
these slags and ores:

1. Deansway: SEM with EDX.
2. Severn Estuary: qualitative and quantitative

XRF (X-ray fluorescence).
3. Iron ores: ICPMS (Inductively coupled plasma

mass spectrometry).

and it is therefore possible that different techniques
are more or less sensitive to different elements.

Conclusion

The analysis of the slags recovered from Deansway
has determined that there is very little composi-
tional difference within the group, and that the
components of the individual phases are what would
have been expected from slags of this date and
nature. The slag tubing that has been found at this
site is considered to be enigmatic, and the question of
whether it is a tap or smelting slag was not answered
by the compositional analysis of tube sample 20616.
It is envisaged that more knowledge regarding this
puzzling form of slag will result from research
currently underway at Bradford.

Statistical analysis determined that there are
significant differences between the quantities of FeO
and SiO2 in the slags from Deansway and the Severn
Estuary sites, and it is hypothesised that these
differences may reflect the level of technology being
used at the respective sites.

7.10 Chemical analysis of the
copper alloys
Nigel Blades

7.10.1 Introduction

This section is presented in full, including data
tables, in this, the digital section of this publication.
The report text and figure are repeated in the printed
volume. This report was completed in 1991.

Deansway Site 1 yielded much evidence of non-
ferrous metalworking industries of the late
medieval/early post-medieval period. This included
casting pits, finds of mould and crucible fragments,
slag, and sheet metal offcuts. It was decided to carry
out quantitive analysis of a selection of the copper
alloy finds to discover which alloys were in use on the
site, and for what purposes. Additionally, a number
of the mould and crucible fragments, together with
metalwork too corroded to analyse quantitatively
were analysed qualitatively.

Nomenclature

The alloy names used in this report follow the guide-
lines set out by Bayley (1991a):

Bronze – An alloy of copper and tin. Zinc, if present,
is at a level of less than one-third the tin.

Brass – Copper with zinc. Tin, if present, is at a
level of less than one-quarter the zinc.

Gunmetal – An alloy of copper with both tin and
zinc as alloying components. (Note: some workers
use the name latten for medieval copper/tin/zinc
alloys, particularly those with more zinc than tin.)
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Table 99 Bulk FeO and SiO2 values
normalised to 100%

Site FeO SiO2 Total
Deansway 65.4 34.6 100
Severn Estuary 75.72 24.28 100

Normalised data



Leaded – This term is applied to any of the above
containing more than 4% lead.

7.10.2 Methods

Quantitative analysis was carried out at Royal
Holloway and Bedford New College, University of
London, using inductively-coupled plasma spec-
trometry (ICPS). The elements sought were: copper,
zinc, lead, tin, iron, nickel, arsenic, bismuth,
antimony, phosphorus, sulphur, cobalt, chromium,
manganese, vanadium, cadmium, silver, and gold.
The technique necessitates the removal of a small
sample from the object, typically 5–10mg, which is
dissolved in aqua regia (three parts hydrochloric
acid: one part nitric acid). The resulting solution is
pumped into the ICPS system. Sampling is carried
out either by drilling, or, in the case of sheet metal,
by cutting away a small piece. This must then be filed
clean of corrosion products to expose unaltered
metal. These methods ensure that a sample of the
core metal is obtained. This can be reasonably
assumed to represent the original composition of the
artefact.

Qualitative analysis was carried out using X-ray
fluorescence spectrometry (XRF), at the Ancient
Monuments Laboratory, English Heritage. The ele-
ments sought were: copper, zinc, lead, tin, and
antimony. Only the surface of uncleaned artefacts
was analysed, so the results obtained represent an
average of whatever is present in the area analysed –
in the case of mould and crucible fragments most of
this will be ceramic with only a small proportion of
corroded metal. Consequently, only a very rough
indication of the amounts of the elements present
can be obtained.

7.10.3 Analysis

Quantitative analyses

In total 119 copper alloy artefacts from Deansway
were analysed quantitatively. The material, chosen
to give a representative cross-section of finds mainly
associated with the foundry, but also including other
objects, such as pins and wire, came from medieval
and later contexts. The finds selected from
post-medieval contexts were believed, from their
typology and association (eg with mould and slag), to
have been redeposited from levels originally associ-
ated with the foundry.

The results of the quantitative analyses are given
in Tables 100, 101, and 102. In order to depict the
alloy compositions ternary diagrams were plotted.
These are obtained by plotting the relative percent-
ages of the major components zinc, tin, and lead, (or
in one case lead and antimony) on a triangular
graph, where each of the apices represents a max-
imum for that alloy component. Thus, a point plotted
at the zinc apex indicates an alloy of copper with zinc,

containing no lead or tin, while a point in the centre
of the triangle represents an alloy with equal
amounts of zinc, tin, and lead (Fig 224:1).

It should be noted that this method plots relative
compositions, not absolute ones, thus two coincident
points do not necessarily contain the same amounts
of each alloying metal, but they do have these
present in the same ratio. However, by only plotting
alloys with similar copper content on any particular
graph, it can be ensured that coincident points are
reasonably similar in composition. From the ternary
diagrams it is possible to see that the alloys from
Deansway fall into three compositional groups:

(a) Brasses (Table 100)

These comprise the bulk of the pins and wire, sheet
metal, and two cast objects (the key, Context 10082
and scales, Context 10227). The finds come almost
exclusively from 16th and 17th century contexts,
apart from the key, Context 10082, which is dated to
the 18th to 19th centuries. The ternary diagram for
this group is given in Figure 224:2. The zinc content
varies considerably: there is one group of objects with
less than 17% zinc and a second having 17–28% zinc.

The high and low zinc groups appear to be quite
distinct, chemically. The lower zinc group, including
the cast key and scales, is fairly impure brass, with
up to 2% lead, 3% tin; high levels of the minor
elements nickel and arsenic; and significant
amounts of the trace element cobalt (Fig 224:3 and
4). The high zinc group, mostly pins and wire,
consists of almost pure brass, with less than 1% lead,
negligible tin, and much lower levels of the minor
and trace elements. This second group is very similar
to pins of 16th- to 17th-century date from Chelms-
ford (Caple 1985), which were found to be exclusively
high zinc brass, of 15– 33% zinc, less than 5% lead,
and negligible tin.

Also of note is that the pin/wire analyses 461, 464,
469, and 470 can be considered, within the limits of
analytical precision, to have the same composition,
and therefore to have come from the same piece of
metal.

(b) Antimony-lead rich alloys (Table 101)

See Figure 224:5 for the ternary diagram of these
alloys. These comprise the casting waste, cast strip
and sheet, probable vessel wall fragments, and one
vessel foot (it had originally been suggested that this
last find was an ingot of some type, but from compari-
sons with similar objects found elsewhere, it is now
certain that it is a cauldron or skillet foot). These
finds cover a wider date range than the brasses. The
earliest finds, of vessel wall fragments, come from
12th- to 14th-century levels (probably the latter part
of this date range), and continue right up to the 16th
century contexts, and as residual finds in the
17th-century ones. The composition of these
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artefacts is typically copper with up to 30% lead, up
to 13% antimony, a few percent of tin, negligible zinc,
and higher than average arsenic (in this alloy group
arsenic correlates with antimony, rather than nick-
el, as in the brasses).

This alloy type was commonly used in the late
medieval and post-medieval periods to make house-
hold items such as cooking pots and drinking vessels.
Brownsword et al (1983–4) reported on a number of
such finds from Weoley Castle, Birmingham, which
they believed to be of the late medieval period.

(c) Gunmetals and bronzes (Table 102)

See Figure 224:6 for the ternary diagram. This group
consists of the remaining alloys from Deansway,
mostly gunmetals and bronzes, with a few pieces of
impure copper sheet. Almost all of the smaller cast
objects are gunmetals. These finds range in date
from the 14th to the 17th centuries, with the
majority of the objects coming from 16th- to 17th-
century levels. All of the sheet metal offcuts are of
this date. The candlestick (analysis 562) and cande-
labra (563) have both been dated stylistically to the
late 15th to early 16th centuries, and are likely to be
residual in the 16th- to 17th-century contexts in
which they were found.

These candlesticks resemble objects of about the
same date found at Leicester (Brownsword et al
1981–2). The Leicester candlestick is made from a
gunmetal containing approximately equal amounts
of zinc, lead, and tin; while the candelabra is a
zinc-rich gunmetal (‘latten’). These results are
similar to those obtained for the Deansway artefacts.
Two pieces of sheet offcut, 496, and 498 are likely to
have come from the same piece of metal. Although
498 gives a much lower analytical total, (probably
due to corrosion), the minor and trace elements are
sufficiently alike for the analyses to be considered
identical. These offcuts are gunmetals, having
slightly less tin than zinc, with small amounts of
lead.

Qualitative analyses

In total 54 artefacts were qualitatively analysed.
These included pieces of slag, mould, crucible,
casting spillages, waste, and corroded sheet metal.
The finds were chosen to cover the main metal-
working contexts from Site 1. All the objects
contained high levels of copper, with tin and lead
present as a major component in most of the objects.
Antimony was frequently detected, but in most finds
at minor element level. However, it did occur at
higher levels in the casting waste, often associated
with large amounts of lead. This suggests that
antimony may have been a major component of the
casting alloys used on site.

Zinc appears at a high level in only a few finds,
mostly sheet metal and slag. The crucibles contain

particularly high levels of this element, suggesting
that zinc-containing alloys may have been melted in
them, though zinc could be enriched in the crucible
walls at the expense of other metals because of its
greater volatility.

7.10.4 Interpretation

It has been shown that the alloys can be separated
into three groups on the basis of composition, and
that these groups correspond well with different
artefact types at Deansway (eg brass for the pins;
gunmetals for the small castings). There is evidence
of a variety of metalworking practice from this site,
and this too can be related to the different alloy
compositions:

(a) Heavy casting

The casting pits, numerous mould fragments, cast-
ing waste, and spillages from the site are evidence of
a ‘heavy’ casting industry, making large objects,
such as cauldrons and skillets. The dominant alloy
type was one containing large quantities of lead and
antimony. However, a piece of casting waste and two
cast sheet fragments (analyses 524, 2017, and 2023)
were of high-tin bronze, with very little zinc and only
3–4% lead. While it is not possible to say what these
objects are the remains of, it is worth noting that
they are of a typical bell-metal composition, and
represent the only such alloys among those analysed
from Deansway. The small amount of bell-metal
analysed at Deansway is not surprising. The mould
evidence (Section 7.11) suggests that bell casting
was an occasional activity on the site. Also, high-tin
bronze was an expensive metal (chiefly because of
the tin content) that was likely to be reused, rather
than discarded.

The lead-antimony rich alloys would have been
unsuitable for bell-founding because of segregation
of lead at the grain boundaries within the alloy,
preventing the effective propagation of sound. Fur-
thermore, the grain boundaries are then weak areas
within the metal, along which it is prone both to
fracture and penetration by corrosion. Consequently
an alloy of this type is very brittle. This, together
with the hardening effect of the antimony, also
makes it unsuitable for wrought working. None of
the artefacts made of this alloy appear to have been
wrought. However, while unsuitable for bell-
founding, or wrought fabrication, this alloy is
perfectly acceptable as a cheap, low performance
casting metal.

How this alloy type was made is open to specula-
tion, but it appears very crude. The analytical totals
usually add up to considerably less than 100%, indi-
cating the presence of non-metallic material,
probably due to corrosion. This was observed on
sampling; the drill would go through solid metal,
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strike a patch of mineral-like material, before
finding metal again.

All of this points to the metal being made in a rough
and ready manner, most probably by smelting a
copper ore rich in antimony and arsenic, eg Fahlerz
or ‘grey’ ores, containing the minerals tetrahedrite,
Cu3SbS3, and tennantite, Cu3AsS3 (this possibility
has been suggested by Blair et al 1985). With the
addition of lead and a little tin, it is used for casting,
without any purification steps. The overall impres-
sion is one of cheapness; an attempt being made to
extract the maximum possible weight of metal from
an ore, with little regard to the qualities of the
resulting alloy. This impression is supported by the
large lead additions; historically lead has always
been a cheaper metal than copper, zinc or tin.

(b) Small scale casting and wrought metalworking

The smaller moulds (eg the candlestick mould),
crucibles, and unfinished castings are evidence that
melting, and possibly purification of copper alloy
metal, together with small casting work, was also
taking place at Deansway. (Note that this is a
secondary process, involving metal, not to be con-
fused with ore smelting.)

The many finds of sheet metal offcuts indicate that
there was also some wrought metalworking on site.
The small castings were mostly of gunmetal, while a
similar alloy was used for the wrought metal-
working, but generally with a higher copper content,
in the region of 90%. Some of the wrought pieces are
actually impure coppers, rather than alloys.

(c) Pins and wire

The large number of pins from the site fall into a
third distinct alloy group. The only evidence for wire
making from the site was an iron anvil, with two
grooves across the top for the hammering of wire
(Section 7.13). This find came from a Period 9 Phase
5 context (Context 10911, CG 1561, AU 1113).

It has been noted above that several of the pins
came from the same piece of metal. The implications

of this are that the pins must have either been made
on the site from the same stock of metal, or manufac-
tured elsewhere, and then brought to Deansway en
masse. The pins 487, 489, 490, 492, 509, 552; wire,
548; and lace-tag, 471 have similar compositions
with arsenic and nickel levels distinctively high, at
around 1% or more. They are not so alike as to have
come from the same piece of metal, but may
represent slight variations in a single source over
time.

The high zinc group, described in section 3(a), is
approaching the maximum zinc content (28–33%)
that is possible using the cementation process of
brass manufacture, and is probably fresh metal. It
is unlikely that brass with 25% zinc has been melted
down as scrap, as a significant amount of the zinc
would be lost in the process. The negligible amounts
of tin and lead present are consistent with this too,
unless scrap was very carefully sorted. The first
records of brass manufacture in England do not
appear until the end of the 16th century. It is likely
that most, if not all the brass in late medieval and
early post-medieval times was imported from the
Continent, probably from the vicinity of Aachen,
near the present day Belgian–German border
(Hamilton 1926); so it is quite likely that this
applies to these alloys from 16th- to 17th-century
contexts.

7.10.5 Conclusions

The copper alloy artefacts from Deansway Site 1
were the products of four different types of metal-
working. There is strong evidence for three of these
(the large- and small-scale casting, and wrought
sheet metalworking) being carried out on site, and
one piece of evidence for wire making (the anvil), but
this is not associated with the large number of brass
pins and wire found on the site.

7.13 Iron and copper alloy objects
by Nina Crummy

See Tables 106 and 113 below.
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Table 106 Iron objects listed by period, site, activity unit, context group, and context

Brief description
(catalogue no)

Period Activity
unit

Context
group

Context Context group type

Periods 3–5
Site 2
Hinged belt-plate fragment (1*) 4 2031 2050 17017 (?) Primary fill of pit
Small ?handle (10) 5 2022 2046 17035 Secondary fill of pit
Site 3
Five hobnails (4) 4 3019 3025 18180 Secondary fill of quarry pit
Joiner’s dog (7) 4 3019 3025 18180 Secondary fill of quarry pit
Split-spike loop (8) 4 3021 3051 18122 Fill of indeterminate cut
Split-spike loop (9) 4 3021 3051 18122 Fill of indeterminate cut



164 Specialist reports

Brief description
(catalogue no)

Period Activity
unit

Context
group

Context Context group type

Site 4
Buckle and belt-plate (2*) 3 4009 4069 20466 Indeterminate structure
Fragment of sheet iron (11) 3 4009 4069 20466 Indeterminate structure
Twenty-four hobnails (6) 5 4037 4026 21093 Grave
Four (?seven) hobnails (5) 5 4037 4144 20434 Grave
Finger-ring* (3) 5 4037 4153 20419 Grave
Periods 6–7
Site 1
U-shaped strip fragment (144) 7 1064 1398 11608 Primary fill of pit
Site 2
Hooked tag (26*) (5) 2053 2141 17300 Dump (Period 5 but with

intrusive material from
Period 7)

Padlock with bolt (89*) (5) 2053 2141 17300 Dump (Period 5 but with
intrusive material from
Period 7)

Hooked tag fragment (24*) 6 2055 2142 16692 Arbitrary layer (Period 6
but with intrusive material
from Period 7)

Hooked tag (25*) 6 2055 2142 16692 Arbitrary layer (Period 6
but with intrusive material
from Period 7)

Strip fragment (128*) 6 2055 2142 17289 Arbitrary layer (Period 6
but with intrusive material
from Period 7)

Knife (53*) 6 2055 2142 17304 Arbitrary layer (Period 6
but with intrusive material
from Period 7)

Hinged belt-plate fragment (20*) 7 2058 2144 17274 Trampled soil accumulation
Padlock key bit (99) 7 2058 2144 17274 Trampled soil accumulation
Tongue-ended strip (160*) 7 2058 2144 17274 Trampled soil accumulation
?Fitting (161) 7 2058 2144 17279 Trampled soil accumulation
Hooked tag (22*) 7 2059 2158 16691 Soil accumulation
Hooked tag (23*) 7 2059 2158 16691 Soil accumulation
Needle fragment (73*) 7 2059 2158 16691 Soil accumulation
Strap guide (28*) 7 2059 2158 16901 Soil accumulation
Padlock key handle (98) 7 2059 2158 16901 Soil accumulation
?Lift key bit fragment (105) 7 2072 2172 17165 Dump
Knife (52*) 7 2084 2270 17106 Secondary fill of pit
Knife (47*) 7 2073 2271 16485 Secondary fill of pit
Pick head (62*) 7 2073 2357 16758 Secondary fill of pit
Periods 8–9
Site 1
Spur fragment (129*) 8 1076 1126 11057 Soil accumulation
Padlock case fragment (83*) 8 1076 1126 11057 Soil accumulation
U-shaped strip fragment (118) 8 1076 1126 11540 Soil accumulation
Knife fragment (34*) 8 1076 1202 11217 Soil accumulation
Padlock key (91*) 8 1077 1218 10741 Metalled surface
Padlock key (94) 9 1098 1226 11009 Metalled surface
Buckle loop (13) 9 1095 1374 10829 Dump
Buckle (12*) 9 1098 1285 10734 Dump
Buckle fragments (14) 9 1099 1275 11058 Primary fill of pit
Arrowhead fragment (65*) 9 1099 1280 10738 Primary fill of pit
Decorated strip (148*) 9 1101 1405 10894 Primary fill of pit

Table 106 (cont.) Iron objects listed by period, site, activity unit, context group, and context
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Brief description
(catalogue no)

Period Activity
unit

Context
group

Context Context group type

Horseshoe fragment (133) 9 1101 1418 10888 Primary fill of pit
Rotary key (107*) 9 1101 1592 10967 Pit fill
Rotary key (108*) 9 1101 1592 10967 Pit fill
Padlock bolt fragment (82) 9 1113 1531 10953 Floor layer/surface
Tapering strip (147) 9 1113 1555 10476 Secondary fill of casting pit
Anvil (56*) 9 1113 1561 10911 Construction trench backfill
Padlock case fragments (81) 9 1113 1563 10908 Dump
Knife fragment (31) 9 1115 1508 10606 Hearth
Knife fragment (32) 9 1117 1286 10737 Soil accumulation
Horseshoe fragment (132) 9 1117 1286 10737 Soil accumulation
Padlock key (92*) 9 1117 1286 10773 Soil accumulation
Rotary key (106*) 9 1119 1296 10599 Indeterminate cut feature
8-shaped hasp (116*) 9 1121 1299 10722 Indeterminate cut feature
Padlock key (90*) 9 1121 1299 10722 Indeterminate cut feature
Knife (33*) 9 1125 1460 10850 Secondary fill of pit
Ring with split-pin (125) 9 1125 1627 11502 Construction trench backfill
?Collar fragments (150) 9 1125 1528 11537 Secondary fill of cess pit
Chain links (151) 9 1116 1629 11545 Pit fill
Needle or nail shaft (71) 9 0 1387 11320 Secondary fill of pit
8-shaped hasp fragment (117) 9 0 1387 11320 Secondary fill of pit
Padlock key (95*) 9 0 1387 11320 Secondary fill of pit
Arrowhead (66*) 9 0 1421 10874 Arbitrary layer
Padlock case (80*) 9 0 1480 10801 Floor layers and dumps
Loop-ended strip (93) 9 0 1480 10820 Arbitrary, sondage through

10801
Punch (57*) 9 0 1554 10491 Arbitrary, cleaning layer
Site 2
8-shaped hasp (121*) 8 2095 2224 16467 Metalled surface
Arrowhead (70*) 8 2098 2282 17226 Secondary fill of pit
Fitting fragment (159*) 8 2101 2292 16620 Secondary fill of pit
Knife (48) 8 2110 2222 16497 Dump
Knife fragment (49) 8 2110 2222 16497 Dump
Stapled hasp (123*) 8 2110 2263 16487 Dump
Stapled hasp (124*) 8 2110 2263 16487 Dump
Knife (46*) 8 2116 2227 16453 Indeterminate layer
U-shaped strip (120) 8 2117 2533 16425 Indeterminate structure
Shears fragment (59) 8 2125 2240 15976 Dump
Knife (45) 8 2125 2534 16450 Indeterminate layer
Padlock bolt fragment (88) 8 2126 2290 16625 Dump
Knife (50*) 8 2126 2290 16656 Dump
Padlock bolt fragments (87) 8 2127 2242 16347 Floor surface
Needle fragment (72) 8 2134 2395 16587 Slot
Bent ?tapering strip (152) 8 2135 2565 15974 Indeterminate positive
Arrowhead (68*) 8 2136 2355 16114 Primary fill of pit
Knife (41) 8 2140 2492 16200 Primary fill of pit
Strip (156) 8 2140 2492 16200 Primary fill of pit
Knife fragment (43) 8 2144 2476 16279 Primary fill of pit
Carding comb fragments (78) 8 2227 2238 15977 Surface activity
Knife (51) 9 2147 2458 16751 Primary fill of pit
Horseshoe fragment (138) 9 2150 2317 16170 Primary fill of pit
Padlock case fragment (86*) 9 2154 2478 16276 Secondary fill of pit

Table 106 (cont.) Iron objects listed by period, site, activity unit, context group, and context
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Brief description
(catalogue no)

Period Activity
unit

Context
group

Context Context group type

?Padlock key (96) 9 2154 2478 16276 Secondary fill of pit
Lock springs (103*) 9 2157 2422 16064 Primary fill of pit
Padlock key (97) 9 2158 2538 16429 Dump
Horseshoe fragment (140) 9 2158 2538 16440 Dump
Strip fragment (127) 9 2158 2538 16440 Dump
Buckle loop fragment (16) 9 2158 2539 16417 Dump
Riveted hooked fitting (27*) 9 2158 2539 16417 Dump
8-shaped hasp (119*) 9 2158 2539 16417 Dump
Strip fragments (158) 9 2158 2539 16417 Dump
?Belt-plate fragment (19) 9 2158 2540 16416 Dump
Horseshoe (139) 9 2158 2541 16402 Dump
Strip (157) 9 2161 2553 16405 Metalled surface
Rotary key (115*) 9 2161 2553 16406 Metalled surface
Rotary key (113*) 9 2165 2454 16112 Secondary fill of pit
Hooked tag (21*) 9 2169 2519 16504 Secondary fill of pit
Knife fragment (38) 9 2172 2564 15938 Indeterminate layer
Arrowhead (69*) 9 2172 2572 16356 Dump
Knife fragment (44) 9 2173 2544 16319 Metalled surface
Hinged belt-plate (18*) 9 2178 2543 16372 Secondary fill of pit
?Hinge (126) 9 2179 2445 16272 Primary fill of pit
Nailed strip fragments (155) 9 2179 2456 16106 Primary fill of pit
Padlock case fragment (85*) 9 2181 2695 16058 Indeterminate cut feature
Arrowhead fragment (67*) 9 2182 2574 15993 Trampled dump
Knife fragment (37) 9 2182 2589 15915 Dump
Rotary key (110) 9 2189 2590 15929 Primary fill of pit
U-shaped strip (145) 9 2197 2603 15961 Indeterminate cut feature
Rotary key fragment (109*) 9 2200 2608 15886 Dump
?Punch (58) 9 2201 2622 15883 Primary fill of pit
Padlock case fragment (84*) 9 2201 2622 15883 Primary fill of pit
Rotary key fragment (114) 9 2228 2501 16145 Secondary fill of pit
Site 3
8-shaped hasp (122*) 9 3043 3165 18057 Pit fill
Site 4
Buckle (17*) 9 4082 4217 20092
Periods 10–11 and unstratified
Site 1
Arrowhead (63*) 10 1129 1302 10545 Dump
Arrowhead fragment (64*) 10 1129 1302 10545 Dump
?Staple and ring fragment (143) 10 1129 1302 10545 Dump
Horseshoe fragment (131) 10 1129 1304 10556 Dump
Knife (30*) 10 1131 1291 10533 Secondary fill of pit
Horseshoe fragment (134) 10 1144 1582 11139 Secondary fill of quarry pit
Horseshoe fragment (135) 10 1144 1582 11139 Secondary fill of quarry pit
Sheet object (149*) 10 1144 1582 11139 Secondary fill of quarry pit
Carding comb fragments (76) 11 0 1310 10551 Primary fill of pit
Knife fragment (29) 11/12 0 0 10390 Soil layer
Site 2
?Buckle fragment (15) 10 2202 2607 15888 Trampled dump
Carding comb fragments (79) 10 2206 2433 16216 Primary fill of pit
Wool comb tooth (74*) 10 2206 2481 16222 Tertiary fill of pit
?Metal-decorating tool (61) 10 2206 2483 16237 Primary fill of pit

Table 106 (cont.) Iron objects listed by period, site, activity unit, context group, and context
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Brief description
(catalogue no)

Period Activity
unit

Context
group

Context Context group type

Rotary key bit (111) 10 2207 2510 16093 Primary fill of pit
Rotary key bit (112) 10 2207 2510 16093 Primary fill of pit
Knife fragment (40) 10 2207 2510 16093 Primary fill of pit
?Structural fitting (146) 10 2207 2526 16026 Primary fill of pit
Hook (153) 10 2207 2526 16026 Primary fill of pit
?Strap distributor fragment (154*) 10 2207 2526 16026 Primary fill of pit
Horseshoe fragment (137) 10 2207 2513 16097 Secondary fill of pit
Knife fragment (35) 10 2214 2626 15783 Primary fill of pit
Horseshoe fragment (136) 10 2214 2626 15783 Primary fill of pit
Punch (60) 10 2216 2689 16024 Indeterminate cut feature
Knife (39*) 10 2216 2515 16074 Primary fill of pit
Fitting (104) 10 2216 2515 16074 Primary fill of pit
Carding comb fragments (77) 10 2229 2625 15771 Primary fill of pit
Lock-plate fragment (102) 10 2229 2625 15771 Primary fill of pit
Scale tang and handle (36) 11 15870
Knife fragments (42) – ARB 16236
Site 3
Knife (55) 10 3048 3124 18038 Fill of cess pit
Ring with ?pin (163) 10 3048 3125 18034 Fill of cess pit
Knife (54*) 10 3048 3129 18010 Secondary fill of cess pit
Hook (162) 10 3048 3129 18010 Secondary fill of cess pit
Site 4
?Scale tang (164) 10 4070 4267 20168
Strip with nail (165) 10 4070 4267 20168
Padlock key (101*) 10 4111 4232 20496
Horseshoe fragment (142) 11 0 4245 21058 Pit fill
Shears (75*) � 4037 4153 20448 Unstratified
Harness buckle (130*) � 4037 4153 20448 Unstratified
Horseshoe (141*) – 20446 Unstratified
Padlock key (100*) – 20452 Arbitrary layer/unstratified

* illustrated.

Table 113 Copper alloy objects listed by period, site, activity unit, context group, and context

Brief description Period Activity
unit

Context
group

Context Context group type

Periods 3–5 and residual
Roman material
Site 1
Cuirass hinge fragment (17*) 3 1006 1015 11476 Indeterminate structure
Cuirass hinge fragment (19*) 3 1006 1015 11476 Indeterminate structure
Shield binding (26*) 3 1013 1020 11494 Quarry
Moulded collar (7*) 3 1017 1023 11847 Metalled surface
Ring (36) 3 1017 1023 11847 Metalled surface
Hairpin (1*) 4 1046 1141 11812 Indeterminate cut feature
Hairpin (58*) 9 1096 1386 10855 Disposal area: cess pits
Site 2
Ring (39) 3 2010 2060 17892 Trampled soil accumulation
Sheet *47) 3 2019 2007 17089 Soil accumulation
Strip (52) 4 2020 2061 17911 Indeterminate structure
Strip (51) 4 2020 2066 17884 Indeterminate structure
Stud/boss (31) 4 2022 2046 17035 Secondary fill of pit

Table 106 (cont.) Iron objects listed by period, site, activity unit, context group, and context
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Brief description Period Activity
unit

Context
group

Context Context group type

Ring (37) 4 2022 2046 17035 Secondary fill of pit
Stud fragment (30) 4 2023 2013 17039 Primary fill of pit
Triangular sheet offcut (49) 4 2027 2032 17499 Primary fill of pit
Cuirass hinge (20*) 4 2031 2049 17015 Primary fill of pit (?)
Vessel fragments (15) 4 2036 2086 17692 Trampled soil accumulation
Buckle tongue (23) 4 2036 2086 17692 Trampled soil accumulation
Cuirass hinge fragment (21*) 4 2036 2086 17727 Trampled soil accumulation
Cavalry harness strap-loop
(28*)

4 2036 2086 17727 Trampled soil accumulation

Ring fragment (38) 4 2036 2086 17727 Trampled soil accumulation
Sheet (?strip) (50) 4 2036 2086 17727 Trampled soil accumulation
Tongue-ended strip (46) 4 to 5 2037 & 2047 2145 16693 Metalled surface
Nail-cleaner (10) 4 2039 2148 17008 Dump
Terminal (41) 4 2039 2148 17008 Dump
Seal-box lid (16*) 5 2044 2119 17328 Trampled soil accumulation
Strip (48) 5 2044 2119 17328 Trampled soil accumulation
Toilet spoon (8*) 5 2044 2119 17357 Trampled soil accumulation
Nail-cleaner (118) 5 2044 2120 17648 Soil accumulation
Wire ?handle (14) 5 2044 2120 17648 Soil accumulation
Wire point (43) 5 2044 2120 17648 Soil accumulation
Hairpin fragment (2) 6 2055 2143 17297 Arbitrary layer
Lobate cuirass hinge (22) 9 2179 2430 16295 Pit with primary fill
Strip (45) 10 2206 2480 16608 Secondary fill of pit
Finger-ring + intaglio (4*) 6 0 0 17943 Arbitrary context
Site 3
Cuirass hinge (18*) 3 3007 3013 18304 Disposal
Ring fragment (40) 4 3021 3051 18108 Disposal
Sheet (53) 4 3021 3051 18108 Disposal
Toilet spoon fragment (9) 4 3021 3051 18114 Disposal
Hairpin (3*) 5 3027 3080 18263 Structure
Strip (54) 5 3027 3100 18247 Structure
Probe fragment (13) 5 3029 3047 18098 Disposal
Fitting (34*) 5 3029 3109 18084 Disposal
Shaft with ?terminal (42) 5 3030 3096 18256 Disposal
Shaft fragment (44) 9 3047 3089 18288 Disposal
Site 4
Buckle tongue fragment (24) 3 4014 4146 20425 Disposal
Harness pendant fragments
(29*)

3 4014 4146 20425 Disposal

Sheet (55) 3 4014 4146 20425 Disposal
Finger-ring (5*) 5 4037 4153 20419 Grave
Nail-cleaner (12*) 5 4037 4028 21078 Grave
55 small rivets from shoe (33*) 5 4037 4030 21075 Grave
Thin tapering strip (56) 5 4039 4158 20420 Boundary
Thick curved fragment (57) 5 4039 4158 20420 Boundary
Stud (32) 5 4041 4043 20279 Cultivation
Double buckle fragment (6) 5 4041 4043 21035 Cultivation
Binding (35) 5 4041 4143 20318 Cultivation
Shield binding (27) 8 4076 4254 20227 Disposal
Chape (25) 11 0 0 20100 Arbitrary

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context
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Brief description Period Activity
unit

Context
group

Context Context group type

Periods 6–7 and residual
Saxon objects
Site 2
Penannular ring (338) 6 2055 2142 16692 Movement zone
Sheet (437–9) 6 2055 2142 16692 Movement zone
Balance fragments (290*) 6 2055 2143 17280 Movement zone
Coiled strip (435) 7 2059 2158 16691 Movement zone
Coiled strip (436*) 7 2059 2158 16691 Movement zone
?Buckle (248) 7 2069 2373 16853 Disposal
Strap-tag (269*) 9 2181 2695 16058 Disposal
Spiral-headed pin (164) - 0 0 16702 –
Site 3
Strip or penannular hoop (445) 6 3032 3105 18003 Cultivation – dark earth
Periods 8–9
Site 1
Ring or collar (335) 9 1084 1603 11598 Movement: ground surface
Wire loop (?eyelet) (222) 9 1096 1397 11360 Disposal area: cess pits
?Strap-tag fragment (265) 9 1112 1501 10615 Movement: ground surface
Sheet offcut (395) 9 1112 1501 10615 Movement: ground surface
Sheet fragments (404–5) 9 1112 1520 10934 Movement: ground surface
?Strip offcut (396) 9 1115 1451 10632 Production area: smithy
Strip offcuts (401–2) 9 1116 1422 10857 Disposal area: secondary
Strip offcut (403) 9 1116 1415 10864 Disposal area: secondary
Collar (340) 9 1118 1344 10717 Structure: indeterminate
Ring (334) 9 1120 1354 10590 Structure: indeterminate
Buckle and belt-plate (230*) 9 1124 1463 10802 Movement: ground surface
Sheet ?offcut (397) 9 1124 1463 10802 Movement: ground surface
Strip offcuts (399–400) 9 1124 1463 10832 Movement: ground surface
Buckle (231*) 9 1124 1457 10854 Movement: ground surface
Strap-tag plate (266*) 9 1124 1462 10859 Movement: ground surface
Riveted bar fragment (275) 9 1124 1509 10603 Movement: ground surface
Sheet (392) 9 1124 1509 10603 Movement: ground surface
Sheet offcut (393) 9 1124 1509 10603 Movement: ground surface
Vessel sherd/sheet offcut (286) 9 1124 1510 10607 Movement: ground surface
Bar (394) 9 1124 1510 10607 Movement: ground surface
Sheet fragment (398) 9 1125 1490 10804 Production area: furnace, bell

casting etc
Wire loop (?eyelet) (221) 9 1125 1433 10814 Production area: furnace, bell

casting etc
Fitting fragment (319) 9 0 1576 10937 –
Site 2
Sheet (440–1) 8 2091 2215 17104 Movement zone
Hooked tag (173*) 8 2095 2224 16467 Structure
Folded strip (431) 8 2095 2224 16467 Structure
Folded sheet (442) 8 2097 2220 17208 Structure
Strip (443) 8 2097 2220 17208 Structure
Buckle (244*) 8 2110 2263 16487 Movement zone
Triangular sheet offcut (432) 8 2110 2263 16496 Movement zone
Sheet (433) 8 2110 2263 16496 Movement zone
?Buckle loop fragment (249) 8 2115 2221 17246 Disposal
Fitting (325*) 8 2115 2221 17246 Disposal
Hooked tag (172*) 8 2116 2227 16453 Production

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context



170 Specialist reports

Brief description Period Activity
unit

Context
group

Context Context group type

Small pin (159) 8 2117 2259 16345 Structure
Belt-fitting (258) 8 2125 2534 16450 Movement zone
Strip (430) 8 2125 2535 16435 Movement zone
?Buckle loop fragment (233) 8 2135 2568 15900 Structure
Balance stirrup (292*) 8 2138 2340 16513 Movement zone: dumps: ground

surface
Ring thimble (278) 8 2144 2476 16259 Disposal
Lace-end (215) 9 2147 2459 16287 Disposal
Penannular ring (337) 9 2147 2490 16606 Disposal
Buckle fragment (235*) 9 2154 2478 16254 Disposal
Nail (311) 9 2154 2478 16254 Disposal
Wire (364) 9 2158 2539 16417 Movement zone
Sheet offcut (427) 9 2158 2539 16417 Movement zone
Ring (336) 9 2158 2540 16416 Movement zone
Wire (363) 9 2158 2541 16402 Movement zone
Disc (328) 9 2164 2424 16734 Disposal
?Hinged belt-plate (256) 9 2165 2457 16108 Disposal
Small pin (158) 9 2166 2689 16023 Disposal
Binding strip (300*) 9 2166 2507 16031 Disposal
Hinged strap-tag (270) 9 2172 2556 16368 Movement zone
Balance fragment (291) 9 2172 2564 15938 Movement zone
Fitting (324) 9 2172 2572 16356 Movement zone
Strip (?collar) (429) 9 2172 2573 16351 Movement zone
Sheet (428) 9 2179 2571 16334 Disposal
Stud (306) 9 2182 2574 15993 Movement zone
Boss (302) 9 2182 2574 15993 Movement zone
Key (299) 9 2182 2574 15993 Movement zone
Small pin (154) 9 2182 2708 15872 Movement zone
Buckle (243*) 9 2191 2698 16046 Disposal
Strip (413) 9 2196 2596 15932 Disposal
Small pins (156, 163) 9 2196 2601 15875 Disposal
Lace-ends (203–4) 9 2196 2601 15875 Disposal
?Strap-tag fragment (268) 9 2196 2601 15875 Disposal
Stud head (or fitting) (305) 9 2196 2601 15875 Disposal
Fitting (320) 9 2196 2601 15875 Disposal
Stud head (309) 9 2197 2603 16411 Production
Fitting (313) 9 2200 2605 15925 Landscaping
Shield-shaped mount (295*) 9 2200 2608 15886 Landscaping
Buckle tongue (246) 9 2201 2622 15883 Disposal
?Earring (169) 9 2201 2622 15883 Disposal
Bell fragment (294) 9 2201 2622 15883 Disposal
Hooked tag (171*) 9 2228 2501 16145 Disposal
Stud (307) 9 2228 2501 16145 Disposal
Sheet disc fragment (422) 9 2228 2501 16145 Disposal
Flattened spheres (423–4) 9 2228 2501 16145 Disposal
Site 4
Wire loop (?eyelet) (226) 8 4049 4207 20302 Disposal
Sheet (451) 8 4051 4176 20677 Movement zone
Folded strip (450) 9 4082 4212 20240 Disposal
Penannular ring (339) 9 4099 4225 20480 Disposal

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context
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Brief description Period Activity
unit

Context
group

Context Context group type

Periods 10–12
Site 1
Wire loop (?eyelet) (220) 10 1129 1302 10545 Movement: ground surface
Sheet ?offcut (391) 10 1131 1291 10533 Boundary: ditch
Fleur-de-lys fitting (318) 10 1131 1292 10531 Boundary: ditch
Lace-end (189) 10 1132 1336 10372 Disposal area: secondary use
Terminal fragment (344) 10 1132 1336 10372 Disposal area: secondary use
Sheet fragments (388) 10 1134 1530 10444 Production area: demolition
Wire (356) 10 1138 1312 10503 Production area: quicklime
Riveted hooked tag (274) 10 1138 1312 10506 Production area: quicklime
Small pin (59) 10 1143 1545 10022 Movement: ground surface
Finger-ring (168*) 10 1143 1545 10022 Movement: ground surface
Small pin (140) 10 1143 1545 10430 Movement: ground surface
Ring buckle (166*) 10 1143 1545 10430 Movement: ground surface
Vessel rim sherd (284) 10 1143 1545 10430 Movement: ground surface
Sheet fragments (385–6) 10 1143 1545 10430 Movement: ground surface
Offcut strip (387) 10 1143 1545 10430 Movement: ground surface
Buckle (238*) 10 1144 1582 10133 Extraction/disposal: pits
Belt-plate (251*) 10 1144 1582 10133 Extraction/disposal: pits
?Brush (288*) 10 1144 1582 10133 Extraction/disposal: pits
Spoon handle fragment (287*) 10 1144 1582 10134 Extraction/disposal: pits
Strip offcut (366) 10 1144 1582 10134 Extraction/disposal: pits
Buckle fragment (239) 10 1144 1582 10157 Extraction/disposal: pits
Fitting (314) 10 1144 1582 10161 Extraction/disposal: pits
Small pin (160) 10 1144 1632 10211 Extraction/disposal: pits
Strap-tag (260*) 10 1144 1632 10211 Extraction/disposal: pits
Strap-tag fragment (261) 10 1144 1632 10211 Extraction/disposal: pits
Vessel rim sherd (285) 10 1144 1632 10211 Extraction/disposal: pits
Triangular ?fitting (315) 10 1144 1632 10211 Extraction/disposal: pits
Crushed tube fragments (343) 10 1144 1632 10211 Extraction/disposal: pits
Strip offcut (368) 10 1144 1632 10211 Extraction/disposal: pits
Buckle fragment (241) 10 1144 1632 10212 Extraction/disposal: pits
Small pins (61–84, 131–7) 10 1144 1632 10227 Extraction/disposal: pits
Lace-ends (174–85) 10 1144 1632 10227 Extraction/disposal: pits
Wire loops (?eyelets) (216–9) 10 1144 1632 10227 Extraction/disposal: pits
Belt-plate (252*) 10 1144 1632 10227 Extraction/disposal: pits
Hinged strap-tag (262*) 10 1144 1632 10227 Extraction/disposal: pits
Tag with boss (271) 10 1144 1632 10227 Extraction/disposal: pits
Stud with rivet (272) 10 1144 1632 10227 Extraction/disposal: pits
Candlestick fragment (279*) 10 1144 1632 10227 Extraction/disposal: pits
Vessel rim sherd (282*) 10 1144 1632 10227 Extraction/disposal: pits
Balance arm (289*) 10 1144 1632 10227 Extraction/disposal: pits
?Soss fragment (301) 10 1144 1632 10227 Extraction/disposal: pits
Stud (303) 10 1144 1632 10227 Extraction/disposal: pits
Fitting (316) 10 1144 1632 10227 Extraction/disposal: pits
Fitting (317) 10 1144 1632 10227 Extraction/disposal: pits
Wire (347–53) 10 1144 1632 10227 Extraction/disposal: pits
Sheet fragments (369–70) 10 1144 1632 10227 Extraction/disposal: pits
Sheet offcuts (371–2*) 10 1144 1632 10227 Extraction/disposal: pits
Sheet offcuts (373–8) 10 1144 1632 10227 Extraction/disposal: pits
Buckle (229*) 10 1144 1632 10252 Extraction/disposal: pits

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context
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Brief description Period Activity
unit

Context
group

Context Context group type

Small pins (99–101, 139) 10 1144 1547 10419 Extraction/disposal: pits
Lace-end (190) 10 1144 1547 10419 Extraction/disposal: pits
Buckle loop fragment (245) 10 1144 1547 10419 Extraction/disposal: pits
Candlestick fragment (281*) 10 1144 1547 10419 Extraction/disposal: pits
Vessel rim sherd (283*) 10 1144 1547 10419 Extraction/disposal: pits
Discs (326–7) 10 1144 1547 10419 Extraction/disposal: pits
Floral plaque (329) 10 1144 1547 10419 Extraction/disposal: pits
Ring fragment (333) 10 1144 1547 10419 Extraction/disposal: pits
Wire (355) 10 1144 1547 10419 Extraction/disposal: pits
Sheet offcut (383) 10 1144 1547 10419 Extraction/disposal: pits
Sheet ?offcut (380) 10 1144 1547 10419 Extraction/disposal: pits
Strips (381–2, 384) 10 1144 1547 10419 Extraction/disposal: pits
Cauldron foot (408*) 10 1144 1547 10419 Extraction/disposal: pits
Small pins (94–8, 162) 10 1145 1546 10416 Disposal area: secondary use
?Belt-plate (254) 10 1145 1546 10416 Disposal area: secondary use
Perforated ?terminal (345) 10 1145 1546 10416 Disposal area: secondary use
Wire (354) 10 1145 1546 10416 Disposal area: secondary use
Lace-end (191) 10 1146 1539 10905 Structure: indeterminate
Wire (357) 10 1146 1539 10905 Structure: indeterminate
Sheet fragment (389) 10 0 1571 10482 Structure: indeterminate
Buckle (242) 11 0 1325 10383 –
?Tag (263) 11 0 1325 10383 –
Candlestick fragment (280*) 11 0 1326 10376 –
Sheet fragment (379) 11 0 1326 10376 –
Small pins (86–93, 138) 11 0 1328 10366 –
Lace-ends (186–8) 11 0 1328 10366 –
Thimble (277*) 11 0 1328 10366 –
Fitting (312) 11 0 1358 10550 –
Strap-tag (264) 11 0 1360 10397 –
Small pin (85) 11 0 1361 10342 –
Belt-plate fragment (253) 11 0 1361 10342 –
?Chape (273) 11 0 1361 10342 –
Buckle fragment (228) – 0 0 10011 –
Lace-end (214) – 0 0 10062 –
Strap-tag fragment (259) – 0 0 10062 –
Ring (332) – 0 0 10062 –
Key (298*) – 0 0 10082 –
Small pin (60) – 0 0 10111 –
Lace-end (206) – 0 0 10111 –
Tapering tube (342) – 0 0 10111 –
Small pin (127) – 0 0 10112 –
Small pins (128–30) – 0 0 10118 –
Sheet offcut (365) – 0 0 10118 –
Button (170) – 0 0 10123 –
?Ingot (406) – 0 0 10123 –
?Casting waste (407) – 0 0 10123 –
Thimble (276*) – 0 0 10127 –
Buckle (240) – 0 0 10202 –
Sheet offcut (367) – 0 0 10202 –
Small pin (161) – 0 0 10335 –
Sheet fragment (390) – 0 0 10486 –

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context
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Site 2
Ring brooch (167*) 10 2202 2620 15796 Movement zone
Sheet offcut (412) 10 2202 2620 15796 Movement zone
Lace-end (205) 10 2202 2607 15888 Movement zone
Strap-reinforcing plate (321) 10 2202 2607 15888 Movement zone
Riveted fitting (330) 10 2202 2607 15888 Movement zone
Wire (362) 10 2202 2455 16110 Movement zone
Small pins (120–2, 155) 10 2204 2633 15873 Disposal
Lace-ends (201–2) 10 2204 2633 15873 Disposal
Buckle (232) 10 2204 2633 15873 Disposal
Small pins (103–7) 10 2204 2636 15724 Disposal
Lace-ends (207–8) 10 2204 2636 15724 Disposal
Hinged plate (331) 10 2206 2654 16202 Disposal
Shield-shaped mount (296*) 10 2206 2428 16212 Disposal
Stud (308) 10 2206 2428 16212 Disposal
?Buckle loop fragment (247) 10 2206 2433 16216 Disposal
Strip (434) 10 2206 2480 16608 Disposal
Nail (310) 10 2206 2481 16253 Disposal
?Hinged fitting (322) 10 2207 2409 16012 Disposal
Small pin (157) 10 2207 2409 16012 Disposal
Fitting (323) 10 2207 2526 16026 Disposal
Triangular sheet (414) 10 2207 2526 16026 Disposal
Triangular sheet offcut (419) 10 2207 2526 16026 Disposal
Sheet (415–18, 421) 10 2207 2526 16026 Disposal
Strip (420) 10 2207 2526 16026 Disposal
Lace-end (192) 10 2210 2625 15723 Movement zone
Strip (409) 10 2210 2638 15704 Movement zone
Small pin (102) 10 2210 2638 15723 Movement zone
Triangular sheet offcut (410) 10 2210 2638 15723 Movement zone
Wire loop (?eyelet) (223) 10 2213 2635 15711 Structure
Buckle and belt-plate (234*) 10 2214 2450 16234 Disposal
Sheet (425) 10 2214 2451 16230 Disposal
Wire (361) 10 2214 2626 15783 Disposal
Small pin (153) 10 2214 2633 15783 Disposal
Small pins (117–19, 150–2) 10 2229 2625 15771 Disposal
Lace-ends (196–200) 10 2229 2625 15771 Disposal
Hook (227) 10 2229 2625 15771 Disposal
Strip (255) 10 2229 2625 15771 Disposal
Bell fragment (293) 10 2229 2625 15771 Disposal
Stud (304) 10 2229 2625 15771 Disposal
Binding (341) 10 2229 2625 15771 Disposal
Wire (360) 10 2229 2625 15771 Disposal
Sheet (426) 10 2214 2674 16232 Disposal
Lace-end (212) 11 0 2628 15764 –
Small pin (149) 11 0 2628 15764 –
Small pins (108–10, 141–4) 11 0 2631 15732 –
Lace-ends (193–5, 209–11) 11 0 2631 15732 –
Wire loop (?eyelet) (224) 11 0 2631 15732 –
Rowel spur fragment (297) 11 0 2631 15732 –
Small pins (145–7) 11 0 2631 15733 –
Small pin (148) 11 0 2631 15734 –

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context

Brief description Period Activity
unit

Context
group

Context Context group type
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Strap-tag fragment (267*) 11 0 2632 15793 –
Small pins (111–13) 11 0 2634 15735 –
Wire (358) 11 0 2634 15735 –
Small pins (114–16) 11 0 2645 15750 –
Wire (359) 11 0 2645 15750 –
Wire loop (?eyelet) (225) – 0 0 15742 –
Strip or sheet offcut (411) – 0 0 15748 –
Site 3
Sheet (446) 10 3048 3132 18015 Disposal
Sheet (444) 12 3058 3176 18000 Arbitrary
Site 4
Small pin (123) 10 4070 4319 20094 Disposal
Buckle and belt-plate (236*) 10 4070 4319 20094 Disposal
Hinged fitting (257) 10 4070 4319 20094 Disposal
Folded strip (447) 10 4070 4319 20094 Disposal
?Buckle loop fragment (250) 10 4070 4267 20168 Disposal
Sheet (448–9) 10 4070 4267 20168 Disposal
Lace-end (213) 10 4070 4216 20229 Disposal
Small pin (125) 10 4070 4268 20244 Disposal
Small pin (126) –

–
4037 4153 20448 Unstratified

Buckle and belt-plate (237*) – 0 4287 21000 Arbitrary
Small pin (165) – 0 4303 20072 –
Small pin (124) – 0 4308 20164 –
Moulded strip (346) – 0 0 20452 –

7.16 Roman vessel glass and glass
working waste
Hilary E M Cool and
Caroline M Jackson

Table 121 Undifferentiated Roman vessel glass

Context Colour Description Context
group

Activity
unit

Period

17760 Yellow/brown 1 undecorated dark yellow/brown body fragment 2070 2017 4
17727 Yellow brown 1 undecorated light yellow/brown body fragment 2086 2036 4
17755 Light/pale

green
1 undecorated body fragment 2094 2036 4

16692 Light/pale
green

1 undecorated body fragment 2142 2055 6

17882 Light/pale
green

1 melted fragment 2064 2016 3

16901 Colourless 1 undecorated body fragment 2158 2055 7
17373 Colourless 1 undecorated colourless body fragment 2134 2049 5
17297 Colourless 1 undecorated colourless body fragment 2143 2055 6
16692 Blue/green 1 frag from edge of angular ribbon handle with

rounded side rib
2142 2055 6

17357 Blue/green 1 frag from edge of ribbon handle from jug or
bottle

2119 2222 5

16902 Blue/green 1 frag from simple lower attachment of handle
retaining part of body of jug

2158 2225 7

Table 113 (cont.) Copper alloy objects listed by period, site, activity unit, context group, and context

Brief descripntio Period Activity
unit

Context
group

Context Context group type
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Context Colour Description Context
group

Activity
unit

Period

17236 Blue/green 1 cylindrical neck fragment (with many bubbles)
from jug or flask

2190 2088 7

15538 Blue green 1 other body fragment with 2 trails � - 11
17039 Blue/green 1 undecorated body fragment 2013 2023 4
17406 Blue/green 1 undecorated body fragment 2030 2033 4
16867 Blue/green 2 undecorated body fragments 2057 2021 4
17755 Blue/green 1 undecorated body fragment 2094 2036 4
17642 Blue/green 1 undecorated body fragment 2110 2224 4
17357 Blue/green 1 undecorated body fragment 2119 2222 5
16695 Blue/green 8 strain cracked undecorated body fragments 2146 2052 5
16692 Blue/green 1 undecorated body fragment 2142 2055 6
17274 Blue/green 1 undecorated body fragment 2144 2055 7
17303 Blue/green 1 undecorated body fragment 2142 2225 6
17303 Blue/green 1 undecorated body fragment 2142 2225 6
17342 Blue/green 1 undecorated body fragment 2142 2225 6
16691 Blue/green 1 undecorated body fragment 2158 2225 7
17282 Blue/green 1 undecorated body fragment 2217 2064 7
16453 Blue/green 1 undecorated body fragment 2227 2116 8
15415 Blue/green 1 undecorated body fragment � � 11
16416 Blue/green 1 undecorated body fragment 2450 2158 9
16437 Blue/green 1 undecorated body fragment 2545 2158 9
18089 Blue/green 1 fragment from a bottle shoulder 3111 3029 5
18103 Blue/green 1 undecorated body fragment 3047 3029 5
18108 Blue/green 1 undecorated body fragment 3051 3021 5
18209 Blue/green 1 undecorated body fragment 3106 3034 5
18101 Blue/green 1 undecorated body fragment 3107 3024 5
18048 Blue/green 1 undecorated body fragment 3131 3048 9
18057 Blue/green 1 undecorated body fragment 3165 3043 9
18066 Blue/green 1 undecorated body fragment 3166 3041 8/9
21152 Light green 1 undecorated body fragment 4009 4009 3
20609 Colourless 1 body fragment with 1 rib 4124 4025 4
20608 Colourless 24 undecorated body fragments 4124 4025 4
20609 Colourless 29 undecorated body fragments 4124 4025 4
20610 Colourless 2 undecorated body fragments 4123 4025 4
20535 Colourless 2 undecorated body fragments 4128 4029 5
20609 Blue/green 1 fragment from edge of lower handle

attachment from jug or bottle
4124 4025 4

21152 Blue/green 1 undecorated body fragment (heat affected) 4009 4009 2
20353 Blue/green 1 undecorated body fragment 4002 4015 2
21164 Blue/green 2 undecorated body fragments 4015 4021 4

Table 121 (cont.) Undifferentiated Roman vessel glass
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7.26 Flint by Hal Dalwood

Table 143 Catalogue of flint

No Context Context group Activity unit Description
Site 1
1 10126 – – Not struck
2 10227 1632 1144 Flake (brk)
3 10246 0632 1144 Flake (brk)
4 10342 1361 – Not struck
5 10342 1361 – Notched flake
6 10416 1546 1145 Not struck
7 10416 1546 1145 Unclassified retouch
8 10476 1555 1113 Not struck
9 11421 1168 1028 Flake
10 11422 1168 1028 Notched flake
11 11472 1018 1011 Flake
12 11472 1018 1011 Flake
13 11481 1017 1006 Spall
14 11537 1528 1125 Flake
15 11661 1634 1056 Flake
Site 2
16 15015 – – Not struck
17 15475 2678 2216 Flaked lump
18 15511 – – Flake
19 15513 – – Flake
20 15513 – – Not struck
21 15625 – – Not struck
22 15656 – – Not struck
23 15664 – – Flake
24 16024 2689 2216 Flaked lump
25 16047 – – Spall
26 16380 2253 2227 Flake
27 16398 2235 2088 Spall
28 16691 2158 2225 Flake
29 16691 2158 2225 Flake
30 16692 2142 2055 Flake
31 16692 2142 2055 Flake
32 16695 2146 2052 Not struck
33 16903 2142 2055 Scraper
34 16908 2386 2060 Flake
35 17098 2029 2033 Scraper (end) Fig 262:1
36 17104 2215 2091 Not struck � 2
37 17224 2276 2076 Not struck
38 17274 2144 2080 Flake (burnt)
39 17280 2143 2225 Scraper (end) Fig 262:2
40 17291 2143 2225 Not struck
41 17303 2142 2055 Flake
42 17304 2142 2055 Flake
43 17692 2086 2036 Flake
44 17780 2072 2029 Broken lump
45 17873 2063 2008 Flake (burnt)



7.28 Animal remains
Rebecca A Nicholson and
Sally A Scott

7.28.11 Spatial variation

So far the bone assemblage has been treated as a
uniform group. Different types of rubbish would,
however, tend to accumulate in different areas over
time, and so the nature of the assemblages may
reflect a wide range of activities. Variations in
assemblage composition may reveal the location of
specific trades, such as butchering and horn work-
ing. Primary dumps of butchery waste should be
identifiable by the dominance of bones from anatom-
ical units of low meat value, such as heads and feet,
as well as other large bones which may have been
removed prior to sale of the meat. Table waste, by
contrast, would be expected to comprise mainly the
bones of smaller animals and selected joints from
meat-bearing areas of the carcass. A correlation
between species and feature type would indicate how
different sorts of rubbish were disposed of.

As a means of examining spatial variation, the
relative abundance of species was quantified for four
groups of feature types: pits (primary fills only),
indeterminate cuts, layer dumps and soil accumula-
tions, and surfaces (Fig 275). Additionally, the repre-
sentation of cattle, sheep, pig, and goat skeletal units
was examined for Sites 2 and 4 (Figs 276, 277, 278,
and 279), and for two large pits from Site 1 (CG 1546
and 1547: Fig 280). Ideally anatomical part frequen-
cies should be considered for individual features or
feature type, but the extreme variation in feature
types in each period prevented this type of compar-
ison if a temporal perspective was to be maintained.
Sites 2 and 4 were selected as areas documented as
having very different economic status at least in the
16th century (Section 2.2). The two pits from Site 1
were large and contained well-preserved bones in
primary fill.

Cattle bones from primary pit fills alone were
examined in more detail, and the representation of

various meat cuts investigated as a guide to the
economic status of the population living in the
vicinity of Sites 1 and 2 compared with those of Sites
3 and 4 in the medieval and late medieval periods. At
earlier dates butchery methods were undoubtedly
different (as evidenced by cuts and chops to bones) so
such an analysis would be spurious; there were also
small numbers of bones from earlier pit fills. Bones
were grouped by units based on cuts of beef compa-
rable to those used by 19th-century butchers, as
discussed by Lyman (1987). Some cuts were
excluded, or were identified from a reduced number
of skeletal elements, as ribs and vertebrae were not
identified to species or exact anatomical position.
Only unique bones were scored from each context or
sample, and the minimum number of each beef cut
(MNBC) calculated as described by Lyman (1987).
These numbers, with the resulting estimated total
kilograms of meat represented are given in Table
153.

This table also presents the relative ranks of each
cut of meat in terms of the total quantity of edible
meat represented by the archaeologically recovered
bones, and the economic rank of each cut based on
values presented by Lyman (1987). The underlying
assumption is that the socio-economic status of a
human population will be reflected in the economic
value of the cuts of meat which they purchase and
consume, as defined by the amount of meat per unit
cost. The figures for the available meat per cut, and
the rank of economic value used here are from
Lyman, and are based on modern studies. Although
the figures may not accurately reflect relative eco-
nomic value in the past, the relative ratios of meat to
bone are likely to have been similar even for unim-
proved cattle breeds. It is therefore a reasonable
assumption that these would have dictated economic
value to a large extent in the past. There are, of
course, complicating factors with this, as with any
analysis of skeletal part frequencies, in that meat
may have been sold in fillets, removed from the bone.
Also, in some societies meat is purchased by weight,
irrespective of carcass position (S Payne, pers
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No Context Context group Activity unit Description
Site 3
46 18091 3111 3029 Spall
47 18200 3029 3010 Flake
48 18230 3099 3030 Flake
49 18331 3019 3010 Flake
50 18333 3016 3008 Flake
51 18333 3016 3008 Flake
Site 4
52 20342 4128 4029 Not struck
53 21035 4043 4041 Flake
54 21068 4025 4037 Spall
55 21090 4024 4017 Notched flake

Table 143 (cont.) Catalogue of flint
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comm). Additionally, in less than ideal conditions of
preservation some areas of bone, such as proximal
humeri and vertebrae, are likely to have been prefer-
entially destroyed.

Examining first the overall representation of
skeletal elements and relative abundance of species,
surprisingly little intra-site variation was apparent.
In general all domestic ungulate skeletal parts were
represented in similar proportions on Sites 2 and 4
and in the two pit groups from Site 1. There was a
general tendency for under-representation of verte-
brae and phalanges, but this may be a result of
differential preservation and recovery, particularly
as it was mainly confined to the hand-picked groups.
One phase does stand out, however, on both Sites 2
and 4. In the medieval period (Periods 8 and 9), at
least in the large hand-collected assemblage, the
dominance of cattle and sheep heads and feet was
particularly evident, as was the concentration of goat
horncores.

When examined by feature type, there was no
apparent concentration of bones from the head and
feet in pits, which is what one might expect if the
bones represent primary butchery waste or the
waste from tanning or bone working. The distribu-
tion of species by feature type was fairly uniform,
with the ratios of cattle, sheep, and pig fairly
constant. Although cattle bones were relatively more
numerous in the fills of indeterminate cuts, there
was no obvious trend towards the preferential
disposal of large bones in pits, which may indicate
that much of the bone from street surfaces and layers
had been redeposited. Support for this interpreta-
tion was given by the apparently haphazard
distribution of goat horncores. Occasional concentra-
tions of horncores were found in pits and other cut
fills, for example in Contexts 20148 (CG 4200, no AU)
and 20478 (CG 4235, AU 4106, Site 4, early
medieval), 10738 and 10722 (Site 1, medieval), and
these probably represent primary deposition, but
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Figure 275 Representation of animal groups within major context types, by fragment counts
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Figure 276 Skeletal
element representation of
cattle and large ungulate
bones, by period, site, and
collection method

Note: s2 = Site 2; s4 = Site 4;
relative frequency = number of
bones recovered/number in one
animal
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Figure 277 Skeletal
element representation of
sheep and small ungulate
bones, by period, site, and
collection method

Note: s2 = Site 2; s4 = Site 4;
relative frequency = number of
bones recovered/number in one
animal
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Figure 278 Skeletal element
representation of pig bones, by
period, site, and collection
method

Note: s2 = Site 2; s4 = Site 4; relative
frequency = number of bones recov-
ered/number in one animal
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Figure 279 Skeletal element representation of goat bones, by Period, Site, and collection method

Note: s2 = Site 2; s4 = Site 4; relative frequency = number of bones recovered/number in one animal



similar numbers were scattered among other verte-
brate debris on street surfaces and in various layers.
Otherwise, apart from a relative under-represent-
ation of cattle bones in Period 7 layer dumps, there
was very little spatial patterning in the deposition of
the remains of the domestic animals, including
domestic birds. Dogs and cats appear to have been
buried fairly indiscriminately, and again individual
bones may represent distribution of the skeleton at a
later date.

Small mammals, fish, and amphibians were more
commonly represented in pits, possibly because
small bones discarded at the table were thrown into
back-yard cess pits, which may also have acted traps
for small creatures. Perhaps more likely an explana-
tion, though, is that damp conditions and rapid
deposition within pits favoured the preservation of
small bones.

In terms of beef cuts, it was apparent that for both
pairs of sites (1 and 2, 3 and 4) a similar pattern of
representation obtained during the medieval period.

Assuming that the majority of bone represents
household rubbish, by meat weight the round and
chuck cuts were the most popular, followed by the
arm, foreshank, and hindshank. In the later med-
ieval period on Sites 1 and 2 the chuck, round,
foreshank, shortloin, and hindshank were most
frequently represented; on Sites 3 and 4 cuts other
than the chuck, round, and arm were rare. Lyman
argues (1987) that of the cuts quantified here, people
of low economic rank would purchase high yield,
cheaper cuts of meat such as the chuck and round.
The upper economic class would purchase a wider
range of high and medium yield cuts. The middle
economic class would buy a range of cuts, including
the lowest and occasionally the relatively high cost
cuts. On this analysis, assuming a correlation
between meat cut and economic status in the
medieval period, the inhabitants of medieval and
late medieval Deansway fall into the middle class
category for both sites, and there is no evidence for
the documented difference in social status. Given the
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Figure 280 Skeletal element representation of cattle, sheep, and pig bones from CG 1546 (AU 1145) and CG
1547 (AU 1144), Period 10 Site 1



possibility that butchery and/or craft waste were
also dumped in the pits, as evidenced by the presence
of bones from the head and feet, it is likely that
mixing of rubbish has occurred, however, and this
may have obscured other trends.

7.29 Human skeletal remains
Christine Osborne

7.29.3 Skeletal inventory

In the skeletal inventory the dentition is recorded
using the following:

For the permanent dentition:

maxilla
right side   8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8   left side

–––––––––––––––––––––––––––
right side   8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8   left side

mandible

where
1 = medial incisor
2 = lateral incisor
3 = canine
4 = 1st premolar
5 = 2nd premolar
6 = 1st molar
7 = 2nd molar
8 = 3rd molar

For the deciduous dentition:

maxilla
right side    e d c b a a b c d e    left side

––––––––––––––––
right side    e d c b a a b c d e    left side

mandible

where
a = medial incisor
b = lateral incisor
c = canine
d = 1st molar
e = 2nd molar

Any tooth loss, either ante mortem or post mortem,
along with any pathology or dental anomalies and
the different stages of tooth development are
recorded using the following notation:

X = ante mortem loss
/ = post mortem loss
A = abscess
C = caries
U = unerupted
O = erupting
– = section of jaw missing (ie tooth and empty socket
lost post mortem)
NP = not present

Site 2

Context 17650, CG 2017, AU 2007

Present: skull, mandible, seven cervical vertebrae,
left clavicle, both scapulae, left humerus

Dentition

8 7 6 5/ 4 3 2 1/ 1 2 3 4 5 6 7 8
R  ––––––––––––––––––––––––––  L

8 7 6 5 4 3 2/ 1 1 2 3 4 5 6 7 8
C

There is a small carious lesion in the buccal crown
of mandibular left 8. There is some slight periodontal
disease and a small amount of calculus. Maxillary
left 8 is only partially erupted and is lying at an angle
with the occlusal surface facing the buccal side of the
jaw.

Age: adult – probably young
Sex: ?female
Morphological Variances: the skull has a metopic
suture.

Context 17897, CG 2027, AU 2018

Present: skull, two mandibles, fragments of rib, one
fragment of radius, right femur, one malleus, one
incus, animal bone. Note, although both mandibles
are reasonably undamaged the skull is too frag-
mented to see which, if either, of the two mandibles is
associated with it.

Dentition
First mandible

R  ––––––––––––––––––––––––––  L
8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8

Second mandible

R  ––––––––––––––––––––––––––  L
8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8

CC

In the second mandible left 8 has two small carious
lesions in the occlusal surface and left 7 has a
medium sized lesion spanning the occlusal and
buccal crown. Both mandibles are similar in size and
shape.

Age: both adult
Sex: both ?

Site 3

Context 18210, CG 3106, AU 3034

Present: skull, mandible, 35 vertebral arch halves,
19 vertebral bodies, right scapula, two left and two
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right ribs + fragments, right humerus, both radii,
both ulnae, one right carpal, five left and five right
metacarpals, thirteen hand phalanges, both
innominates, both femora, both tibiae, both fibulae,
two left tarsals, two left metatarsals

Dentition

e d c b a a b c d e
R  –––––––––––––––  L

e d c b a a b c d eUUUUUUU

Loose, partially developed teeth: two deciduous
molar crowns, two deciduous canine crowns

Age: birth ± 2 months

Context 18340, CG 3071, AU 3026 – cremation

Colour: Predominantly white with a few blue/grey
fragments
Maximum length: 85.8mm (fibula)
Weight: 950g
Identifiable fragments: Right and left clavicle, right
talus, left first cuneiform, tibia, pelvis, radius, skull,
four metacarpals, four hand phalanges, one foot
phalanx, two metatarsals, ribs, humerus, ulna,
femur, fibula
Number of individuals: one
Age: adult
Sex: ?

Remarks: the predominantly white colour of the
bone (which is also twisted and cracked) indicates
efficient burning at a relatively high temperature.

Context 18140, CG 3026, AU 3019

Present: mandible, right humerus
Dentition

R  ––––––––––––––––––––––––––  L
8 7X 6 5 4 3 2 1 1/ 2 3 4 5 6X 7X 8
C   C                      C            C

Left 8 has two small carious lesions in the occlusal
surface and left 3 has a medium-sized lesion in the
labial neck. Right 6 has a medium-sized lesion in the
buccal crown and right 8 has two lesions, one small
and one medium-sized, in the buccal crown.

Age: adult
Sex: ?male

Context 18151, CG 3026, AU 3019

Present: two fragments of skull, one fragment of
humerus shaft
Age: adult
Sex: ?

Context 18305, CG 3013, AU 3007

Present: one femur shaft – too worn to identify side
Age: probably adult
Sex: ?

Site 4

Context 20375, CG 4152, AU4037

Present: skull, two cervical vertebrae, fragments of
rib, both humeri, right radius, both ulnae, one left
and two right carpals, two left and four right meta-
carpals, eight hand phalanges, both innominates,
both femora , both tibiae, both fibulae, two left and
one right tarsal, one foot phalanx animal bone

Dentition

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8
R  ––––––––––––––––––––––––––  L

8 7 6 5 4 3 2 1 1 2/ 3/ 4/ 5/ 6 7 8

Loose teeth: One lower molar with a carious lesion
in the crown and the broken crown of another molar.

Age: relatively older adult
Sex: ?male

Pathology: There is lipping on the dens of the axis
(second cervical vertebra), on its corresponding
articular facet on the atlas (first cervical vertebra)
and on the apophyseal joints of the same two
vertebrae.

The acetabulum of the left innominate (the right
acetabulum is not present) has lipping around those
areas of surviving rim.

Context 20360, CG 4153, AU4037

Present: skull, mandible, one cervical vertebra, one
thoracic vertebra, right scapula, both humeri, both
radii, both ulnae, two metacarpals, seven hand
phalanges, both innominates, both femora, both
tibiae, both fibulae, four left and five right tarsals,
one left, two right and two unsided metatarsals, one
foot phalanx

Dentition

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8
R  ––––––––––––––––––––––––––  L

8 7X 6X 5 43/ 2/ 1 1 2/ 3 4 5 6X 7X 8
C        CC             C             C

Mandibular right 8 has a medium-sized lesion in
the lingual neck. Right 5 has a large lesion spanning
the occlusal and mesial crown and right 4 has a small
lesion in the distal neck. Mandibular left 3 has a
gross carious lesion leaving only a small fragment of
distal crown unaffected. Left 8 has two small lesions
in the buccal neck. There is a severe amount of
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periodontal disease.

Age: adult
Sex: ?female

Context 20404, CG 4143, AU4037

Present: skull, mandible, one cervical vertebra,
fragments of humerus, fragments of radius,
fragments of ulna, one fragment of acetabulum
(pelvis), fragments of femur, both tibiae, fragments
of fibula, two tarsals plus fragments

Dentition

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8
R  ––––––––––––––––––––––––––  L

8 7 6 5 4/ 3 2 1 1 2 3 4 5 6 7 8

Loose teeth: three premolars, two incisors, two
canines and three lower molars, two of which have
large carious lesions.

Age: adult
Sex: ?male

Context 20436, CG 4144, AU 4037

Present: skull, mandible, four cervical vertebrae, one
fragment of scapula, both humeri, both radii,
fragments of ulna, both innominates, both femora,
one patella, both tibiae, fragments of fibula, two left
and two right tarsals

Dentition

NP
8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8

R  ––––––––––––––––––––––––––  L
8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8
NP

U

There is a slight amount of periodontal disease.
Mandibular right 2 has been crowded back and is
positioned directly behind right 1 and 3. Maxillary left
3 is rotated. Maxillary right 8 is very small in size.

Age: adult – probably young
Sex: female

Context 20505, CG 4120, AU 4037

Present: both humeri, fragments of radius, left
ulna, fragments of pelvis, both femora, both tibiae,
one fibula, one right tarsal, animal bone. Note,
although the plan shows the left leg cut away by pit
20527, there are fragments of a left femur and tibia
present. They seem to be the pairs of the right femur
and tibia, though the bones are in a very poor
condition.

Age: adult
Sex: ?

Context 20512, CG 4119, AU 4037

Present: both femora, both tibiae, both fibulae

Age: adult
Sex: ?

Context 20542, CG 4109, AU 4037

Present: both scapulae, left humerus, proximal left
ulna,
Age: adult
Sex: ?

Context 20559, CG 4142, AU 4037

Present: skull, mandible, both scapulae, both
humeri, left ulna, both innominates, both femora

Dentition

8 7 6 5X 4 3 2 1 1 2 3 4 5X 6 7 8
R  ––––––––––––––––––––––––––  L

8 7 6 5X 4 3 2 1 1 2 3 4X 5 6 7 8
C                            CC

Mandibular right 6 has rotted away leaving only
the mesial root. Left 6 has a small lesion in the
occlusal surface and left 7 has two lesions, one
medium and one small, in the occlusal surface.
Age: adult
Sex: ?female

Context 20575, CG 4082, AU 4037

Present: fragments of the skull
Note, the rough plan shows the presence of leg bones
which are no longer here.

Age: adult
Sex: ?

Context 21072, CG 4025, AU 4037

Present: skull, fragments of at least two vertebrae
(either upper thoracics or lower cervicals), left
radius, left ulna, eight left and four right carpals, five
left and three right metacarpals, eighteen hand
phalanges, left and right patellae, both tibiae, both
fibulae, six left and seven right tarsals, five left and
one right (plus fragments) metatarsal, three foot
phalanges, Also a third first metacarpal belonging to
another individual

Age: adult
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Sex: ?

Pathology: both tibiae have some slight lipping
around the surviving areas of posterior rim on the
proximal condyles. The bodies of the two vertebrae
are compressed with lipping around the rims and
wear and pitting on the body surfaces.

Context 21076, CG 4030, AU 4037

Present: fragments of distal left tibia and fibula,
three left tarsals, four left metatarsals, the distal
epiphysis of the tibia. Note, also present are the
following loose teeth (all permanent): Three upper
incisors, one canine, and one premolar. All demon-
strate considerable wear so are probably not
associated with the above remains.

Age: immature
Sex: ?

Context 21079, CG 4028, AU 4037

Present: skull, mandible, seven cervical vertebrae,
eleven thoracic vertebrae, five lumbar vertebrae,
sacrum with four surviving segments, left clavicle,
left scapula, three left and six right ribs plus
fragments, both humeri, both radii, both ulnae, five
left and five right carpals, four left and three right
metacarpals, eighteen hand phalanges, both
innominates, both femora, both tibiae, both fibulae,
seven left and six right tarsals, five left and four right
tarsals, two foot phalanges
Dentition

8 7 6 5 4 3 2 1 1/ 2 3 4/ 5X 6X 7 8
R  ––––––––––––––––––––––––––  L

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8

There is some slight periodontal disease. Mandib-
ular right 3 is crowded outwards and right 2 is
slightly pushed in.

Age: relatively older adult
Sex: male

Pathology: there is some slight lipping around the
surviving areas of acetabular rim of the right
innominate. The distal half of the right tibia has
lumps of periosteal reaction running along the
lateral and medial shaft. Fragments of fibula also
exhibit these lumpy areas of periosteal reaction. The
right scapula has lipping around the glenoid and the
right humerus has lipping around the surviving
areas of the proximal articulation. There is lipping

around the articulation of the dens (on the axis) of
the atlas. Although the thoracic and lumbar
vertebrae are all broken and fragmented, lipping can
be seen on some of their surviving body rims.

Context 21122, CG 4027, AU 4037

Present: distal ends of the left tibia and fibula, seven
left and six right tarsals, three left and four right
metatarsals, two foot phalanges

Age: adult
Sex: ?

Pathology: there is lipping around the dorsal rim of
the left navicular.

Context 21120, CG 4029, AU 4037

One upper mesial incisor (permanent)

Age: ?
Sex: ?

Context 20425, CG 4146, AU 4014

Mandible

Dentition

R  ––––––––––––––––––––––––––  L
8 7 6 5/ 4/ 3/ 2/ 1/ 1/ 2/ 3/ 4/ 5/ 6 7 8
NP

Age: Adult
Sex: ?

7.30 Botanical remains
by Lisa Moffett

Detailed quantifications of botanical remains

The results are combined for all samples within each
context group except for scored samples. All items
are ‘seeds’ in the broadest sense unless noted
otherwise. Identifications by L Moffett.

The number of items per litre of soil is given for all
samples where the total number of items in the
analysed portion of the sample was counted even
though numbers of individual species may not have
been counted.
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Figure 293 Site 2; field photo; location of sample A
in reddish early Roman deposits, overlain by
darker later Roman stratigraphy

Figure 294 Site 2; field photo; location of sample D in gully/camber fill of later
Roman pebble surfaced street (level with trowel)

Figure 295 Site 2; field photo; location of samples
C and B in dark earth sealed by late Saxon ash
lime dumps

7.32 Soil micromorphology by Richard I Macphail
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Figure 296 Site 1; field photo; location of samples E and F in dark earth over a patch of
Roman clay floor

Figure 298 Site 4; sample M; photomicrograph of brown alluvial sandy loam soil, with
dusty clay coatings inferring affects of prehistoric/early Roman cultivation. Plane
polarised light (PPL), frame length is 3.3mm
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Figure 299 As Figure 298, but crossed polarised light (XPL); note low birefringence of dusty
clay coatings

Figure 300 Site 2; sample A; photomicrograph of mixed natural (quartz etc) and
anthropogenic (weakly burnt dark brown clay daub? fragments) soil. PPL, frame length is
5.6mm
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Figure 301 As Figure 300, but crossed polarised light; note birefringence pattern of daub?
and textural features, such as intercalations caused by trampling etc

Figure 302 Site 2; sample I; photomicrograph of pale brown pit fill material. Pale colour is
the result of including high amounts of strongly burnt organic matter, only translucent
phytoliths remain as residues of cereal processing. Weakly dusty yellowish clay coatings and
infills may relate to water draining through this pit. PPL, frame length is 3.3mm
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Figure 303 As Figure 302, clay coatings have moderately high birefringence

Figure 304 Site 2; sample K; photomicrograph of dark fine soil separating a fragment of
pale yellowish and mainly amorphous human coprolite (left) and a reddish brown and
slightly blackened silty clay soil fragment. PPL, frame length is 3.3 mm
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Figure 305 As Figure 304, but XPL; note non-birefringence of human coprolite and
moderately low birefringence of probably weakly burnt silty clay soil fragment

Figure 306 As Figures 304 and 305, but detail of human coprolite. PPL, frame length is
0.3mm
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Figure 307 As Figure 306, but XPL; note fragment of included non-phosphatised, but
birefringent bone in left centre of human coprolite

Figure 308 As Figure 306, but under ultra violet light illumination (UV). The strongly
phosphatic coprolite fluoresces yellow green, whereas the included, poorly digested? bone
fragment has a very high fluorescence
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Figure 309 As Figures 304 and 305, but detail of silty clay soil fragment under UV; weak
fluorescence indicates weak phosphatisation of this soil fragment, perhaps through
ingestion by a herbivore and its inclusion in its coprolites. Frame length is 0.33mm

Figure 310 Site 2; sample J: photomicrograph of dark fine soil and further silty clay soil
fragments, which are often rounded. PPL, frame length is 0.33mm
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Figure 311 As Figure 310, but XPL showing birefringent character of these clay soil
fragments

Figure 312 As Figures 310 and 311, but under UV; note fluorescent phosphatised halo of
possibly ingested soil fragment. Phosphatisation causes these herbivore coprolitic remains to
be strongly resistant. They are found throughout the late Roman deposits, and occur as relicts
in the dark earth
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Figure 313 As Figure 310; detail of dark fine soil fabric of charred Gramineae type and
amorphous organic matter rich in phytoliths (plant opal rods). PPL, frame length is
0.16mm

Figure 314 As Figure 313, but XPL; note overall very low birefringence of fine charred
organic matter and non-birefringence of phytoliths
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Figure 315 Site 2; sample D; yellow amorphous infills and pseudomorphic? fragments, dark
fine charcoal and phytolith-rich soil, and rounded silty clay soil fragment (centre). PPL,
frame length is 5.6mm

Figure 316 As Figure 314, but XPL; amorphous features probably resulting from the
soaking-away of cess/sewage sludge in this street-side gully, are totally non-birefringent.
Note birefringent silty clay soil fragment
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Figure 317 As Figure 314; detail of fluorescent halo (phosphatised) on probably herbivore
ingested silty soil fragment; juxtaposed amorphous feature (right) is non-fluorescent. UV,
frame length is 0.33mm

Figure 318 Site 2; sample D; generally dense soil with closed vughy porosity caused by the
slaking of this gully fill which probably arrived as a slurry. Continued drainage of water
and cess through the deposit have maintained its ‘slaked’ appearance and allowed the
accumulation of very dusty clay coatings and infills. After the deposition of dusty clay, cess
solutions have caused infills of yellow amorphous substances (weakly ferruginous organic
and phosphorus compounds?) and crystallisation of blue vivianite. PPL, frame length is
3.3mm
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Figure 319 As Figure 318, but XPL; note non-birefringence of amorphous features, very low
birefringence of dusty clay coatings, but moderate birefringence of vivianite

Figure 320 Site 1; sample E; relic fragment of Roman clay floor? in biologically open ‘dark
earth’/mull brown soil horizon. Later yellow amorphous infills probably relate to post
grassland soil contamination from late Saxon and later cess pits. PPL, frame length is
5.6mm
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Figure 321 As Figure 320, but XPL; note moderate birefringence of clay floor? fragment in
comparison to fine charcoal rich ‘dark earth’/mull, and non-birefringent amorphous
features

Figure 322 Site 1; sample F; edge of 10mm size inclusion within ‘dark earth’/mull soil;
inclusion is relic fragment of probably herbivore-ingested mixture of silty, phytolith and
diatom-rich fen peat/amorphous organic matter, which also contains some sand size
quartz. PPL, frame length is 5.6mm
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Figure 323 As Figure 322, but XPL; fine organic fabric is totally non-birefringent

Figure 324 As Figure 322; detail of edge of coprolite showing pale outer margin and brown,
strongly organic inner zone. PPL, frame length is 0.3mm
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Figure 325 As Figure 324, but XPL, showing high content of silt; note also the remains of a
few highly birefringent calcite ash crystals (lower left) as remains of the combusted outer
margin (hence lack of organic matter) of the coprolite (manure burning?)

Figure 326 As Figure 324, but UV, showing detail of fluorescent (phosphatised) margin of
ingested material (coprolite)
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Figure 327 As Figure 322; detail illustrating presence of diatoms in poorly digested
amorphous organic matter fabric; diatoms were probably ingested during drinking by the
herbivore. PPL, frame length is 0.16mm

Figure 328 Site 2; sample B; probable spore case of vesicular arbuscular mycorrihixae in
‘dark earth’/mull grassland soil; their presence may be associated with roots of plants
under stress (Wiltshire pers comm.). In addition, spore cases of this size range (c 130µm)
may infer the presence of sheep (Romans and Robertson 1983). PPL, frame length is 3.3 mm
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Figure 329 As Figure 328, XPL showing birefringence of spore case, an indicator of the
spore case being >900 years old (Romans and Robertson 1983)

Figure 330 Site 1; sample E: large relic fragment of Roman slag in ‘dark earth’/mull soil.
Porosity within the slag (top) is characterised by the fine organo-mineral micro-aggregate
excrements of Enchytraeids, whereas outside the slag the less dark, more mineral and coarse
excrements of earthworms are present; both are indicators of the very high levels of
biological activity in this mull grassland soil. PPL, frame length is 5.6mm
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Figure 331 As Figure 330, but XPL showing distinctive birefringent pattern of this slag
fragment

Figure 332 As Figure 331, but oblique incident light (OIL) showing iron-rich nature of the
slag and the rusting edge
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Figure 333 Site 4; sample N; very open fabric of earthworm and Enchytraeid worked mull
grassland soil (‘dark earth’). Microfiche reader image, frame length is c 1.6 cm.

Figure 334 As Figure 333; detail of coarse earthworm excrement and surrounding finer
Enchytraeid excrements; note inclusion of silty clay soil fragments probably relic from
Roman herbivore coprolitic deposits. PPL, frame length is 0.3mm



Specialist reports 249

Figure 335 As Figure 334, but XPL

Figure 336 Site 2; sample L; late Saxon midden spreads containing fine and coarse
charcoal, bone fragments (centre right) and human coprolitic fragments (eg centre bottom).
PPL, frame length is 3.3mm
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Figure 337 As Figure 335, but XPL; note very poor birefringence of probably phosphatised
(coprolitic) bone fragment, and non-birefringence of human coprolitic remains

Figure 338 As Figure 337, UV, showing highly fluorescent (phosphatised) bone and
coprolitic remains
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Figure 339 Site 2; sample L; grass and wood ash-rich late Saxon midden layer. PPL, frame
length is 3.3 mm

Figure 340 As Figure 339, but XPL, showing highly birefringent specks of calcite ash in this
unweathered zone
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Figure 341 Site 2; sample G; possible ghosts of vivianite in dark brown charred amorphous
peat of late Saxon (dumped) origin (turf fuel/walls?). PPL, frame length is 5.6mm

Figure 342 As Figure 341, XPL. Very weak birefringence of vivianite? may indicate
acidification (ph 5.6) of deposit by solutions draining from early medieval smithing above
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Figure 343 Site 2; sample H; crack in very coarse fragment of late Saxon dumped/swept
alluvial? silty clay loam floor material, has been infilled by charcoal-rich fine fabric, which
has been in turn penetrated by rooting. The last suggests a period of open vegetated ground.
The root pseudomorph is preserved by amorphous iron staining. PPL, frame length is
5.6mm

Figure 344 As Figure 343, XPL showing silty clay birefringence of floor fragments and
non-birefringence of iron stained fabric
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Figure 345 As Figure 343, but OIL, showing iron staining and ferruginous pseudomorphic
replacement of roots, probably by iron-rich solutions draining down from medieval smithing
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