
Scientific Dating

Discovery, Innovation and Science in the Historic Environment

Research Report Series no. 22-2015

Little (Great) Chishill Windmill, Barley Road, 
Great Chishill, Cambridgeshire

Tree-ring Dating of Oak Timbers

Martin Bridge



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This report has been prepared for the internet and the images within it 
have been down-sampled to optimise downloading and printing speeds. 

Please note that as a result of this down-sampling the images are not of 
the highest quality and some of the fine detail may be lost.  Any person 

wishing to obtain a high-resolution copy of this report should refer to the 
ordering information on the following page. 



 

© HISTORIC ENGLAND  22 - 2015 

Research Report Series 22-2015 
 
 

LITTLE (GREAT) CHISHILL WINDMILL, 
BARLEY ROAD, GREAT CHISHILL, 

CAMBRIDGESHIRE 
 

TREE-RING DATING OF OAK TIMBERS 
 

Martin Bridge 
 
 
 
 
 
 
 
 
 
 

NGR:  TL 41321 38843 
 

© Historic England 
 

 ISSN 2059-4453 (Online) 
 

The Research Report Series incorporates reports by the expert teams within the Investigation & 
Analysis Division of the Heritage Protection Department of Historic England, alongside 
contributions from other parts of the organisation. It replaces the former Centre for Archaeology 
Reports Series, the Archaeological Investigation Report Series, the Architectural Investigation 
Report Series, and the Research Department Report Series. 

Many of the Research Reports are of an interim nature and serve to make available the results of 
specialist investigations in advance of full publication. They are not usually subject to external 
refereeing, and their conclusions may sometimes have to be modified in the light of information 
not available at the time of the investigation. Where no final project report is available, readers 
must consult the author before citing these reports in any publication. Opinions expressed in 
Research Reports are those of the author(s) and are not necessarily those of Historic England. 

For more information write to Res.reports@HistoricEngland.org.uk 

or mail: Historic England, Fort Cumberland, Fort Cumberland Road, Eastney, Portsmouth PO4 
9LD 



 

© HISTORIC ENGLAND  22 - 2015 

SUMMARY 

Samples were taken from ten oak timbers in the Little Chishill windmill of which six were 
dated. A reused diagonal front brace gave a likely felling date range of AD 1696–1728, 
making it much earlier than the other dated timbers. The remaining five dated timbers 
formed a coherent group of which one, with complete sapwood, was derived from a tree 
felled in the winter of AD 1817/18. It is therefore suggested that the major part of the 
buck seen today was constructed in AD 1818 or within a few years after this date, which 
is in accordance with a published note that the mill may have been rebuilt in AD 1819. 
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INTRODUCTION 

The windmill is on the western edge of the village of Great Chishill, which lies 

approximately half-way between the towns of Royston, Hertfordshire, and Saffron 

Walden, Essex (Figs 1 and 2). There is some confusion over the name of this windmill, 

which is listed as Little Chishill Windmill, but which after boundary changes now comes 

into the village of Great Chishill, and is now widely known as Great Chishill Windmill, 

cared for by the Great Chishill Windmill Trust. This windmill has been identified as one of 

the earliest surviving windmills in England. One record suggests a mill may have existed as 

early as AD 1592, whilst the earliest recorded miller dates to AD 1677. A date of AD 

1712 is scratched on a stud and it was possibly rebuilt in AD 1819. Records also state that 

the main post was renewed in AD 1868, as dated underneath the mill. The mill was last 

used in AD 1951. Ownership was transferred to Cambridgeshire County Council in the 

early AD 1960s, and renovation undertaken in AD 1966. 

Dendrochronological dating was requested by Will Fletcher, English Heritage Inspector of 

Ancient Monuments, to provide independent dating evidence for any reused or other 

timbers of historic interest, and to determine the extent of surviving primary construction 

timbers.  

METHODOLOGY 

Fieldwork for the present study was carried out in November 2012, following an initial 

assessment of the potential for dating some weeks beforehand. In the initial assessment, 

accessible oak timbers with more than 50 rings and where possible traces of sapwood 

were sought, although slightly shorter sequences are sometimes sampled if little other 

material is available. Those timbers judged to be potentially useful were cored using a 

15mm auger attached to an electric drill. The cores were glued to wooden laths, labelled, 

and stored for subsequent analysis.  

The cores were polished on a belt sander using 80 to 400 grit abrasive paper to allow the 

ring boundaries to be clearly distinguished. The samples had their tree-ring sequences 

measured to an accuracy of 0.01mm, using a specially constructed system utilising a 

binocular microscope with the sample mounted on a travelling stage with a linear 

transducer linked to a PC, which recorded the ring widths into a dataset. The software 

used in measuring and subsequent analysis was written by Ian Tyers (2004). Cross-

matching was attempted by a combination of visual matching and a process of qualified 

statistical comparison by computer.  The ring-width series were compared for statistical 

cross-matching, using a variant of the Belfast CROS program (Baillie and Pilcher 1973). 

Ring sequences were plotted on the computer monitor to allow visual comparisons to be 

made between sequences. This method provides a measure of quality control in 

identifying any potential errors in the measurements when the samples cross-match. 
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Figure 1: Location of the mill in relation to the nearby settlements of Barley and Great Chishill. 

© Crown Copyright and database right 2015. All rights reserved. Ordnance Survey Licence 

number 100024900 
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Figure 2: Location of the mill with respect to neighbouring buildings on the western fringe of 

Great Chishill. © Crown Copyright and database right 2015. All rights reserved. Ordnance 

Survey Licence number 100024900 

In comparing one sample or site master against other samples or chronologies, t-values 

over 3.5 are considered significant, although in reality it is common to find demonstrably 

spurious t-values of 4 and 5 because more than one matching position is indicated.  For 

this reason, dendrochronologists prefer to see some t-value ranges of 5, 6, and higher, 

and for these to be well replicated from different, independent chronologies with both 

local and regional chronologies well represented, except where imported timbers are 

identified. Where two individual samples match together with a t-value of 10 or above, 

and visually exhibit exceptionally similar ring patterns, they may have originated from the 

same parent tree.  Same-tree matches can also be identified through the external 

characteristics of the timber itself, such as knots and shake-patterns. Lower t-values 

however do not preclude same tree derivation. 

Ascribing felling dates and date ranges 

Once a tree-ring sequence has been firmly dated in time, a felling date, or date range, is 

ascribed where possible. With samples which have sapwood complete to the underside 

of, or including bark, this process is relatively straightforward. Depending on the 

completeness of the final ring, ie if it has only the spring vessels or early wood formed, or 

the latewood or summer growth, a precise felling date and season can be given. If the 
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sapwood is partially missing, or if only a heartwood/sapwood transition boundary survives, 

then an estimated felling date range can be given for each sample. The number of 

sapwood rings can be estimated by using an empirically derived sapwood estimate with a 

given confidence limit. If no sapwood or heartwood/sapwood boundary survives then the 

minimum number of sapwood rings from the appropriate sapwood estimate is added to 

the last measured ring to give a terminus post quem (tpq) or felled-after date. 

A review of the geographical distribution of dated sapwood data from historic timbers has 

shown that a sapwood estimate relevant to the region of origin should be used in 

interpretation, which in this area is 9–41 rings (Miles 1997). It must be emphasised that 

dendrochronology can only date when a tree has been felled, not when the timber was 

used to construct the structure or object under study.   

RESULTS AND DISCUSSION 

The sampled timbers are listed in Table 1 and illustrated in Figures 3 and 4, except gcm06, 

which is not shown in these drawings. One of the major timbers of interest, the crown 

tree, along with the main gear wheel and several minor timbers, was found to be made of 

elm (Ulmus spp) and was not therefore sampled. Cross-matching was found between five 

of the series (Table 2) and these were combined into an 86-year long chronology, 

CHISHILL. This series was found to date, by comparison with dated reference material, to 

the period AD 1732–1817, the dating evidence being presented in Table 3a. The 

remaining five series were compared individually with the dated reference material. This 

resulted in one, gcm05, being dated to the period AD 1628–87, the strongest matches 

being shown in Table 3b. The dated timbers all appear to have been derived from 

relatively locally-grown trees, as evidenced by the proximity of the sites against which the 

strongest matches were found (Tables 3a and 3b). 

The relative positions of overlap of the dated samples are shown, along with the likely 

felling date or felling date range, in Figure 5. This clearly shows that there are two different 

periods of felling represented by these timbers. 

Sample gcm05, from a small diagonal brace from the front of the buck, retained the 

heartwood/sapwood boundary, and therefore has a derived most likely felling date range 

of AD 1696–1728. It was noted at the time of sampling that this timber may have been 

reused, as it contained mortices not relating to the current structure. This could represent 

a reused timber from an earlier mill on the site, but there is no evidence to support this 

idea. 

The remaining five dated timbers all have similar likely felling date ranges, with one timber 

(gcm09), a weather beam, retaining complete sapwood found to have been felled in the 

winter of AD 1817/18. The side girt, gcm10, had complete sapwood on the timber, but 

the outermost rings were lost during coring. It was noted at the time of coring that only a 

very small amount of this core had been lost and hence, bearing this in mind, the 

outermost measured ring date of AD 1815 suggests that this too was felled at around the 
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same date as gcm09. The remaining three dated timbers all produce felling date ranges 

that suggest they were also felled at the same time. Hence it appears likely that 

construction of the major framework of the buck took place in AD 1818 or very soon 

after this date. This is in accordance with the note by Wailes (1948) that the mill may 

have been rebuilt in AD 1819. It may well have replaced an earlier mill on the site, and it 

is possible that the diagonal brace incorporated into the front wall of the buck is a timber 

from this previous mill. Several cases have been found by the author where the main post 

is much older than the rest of the structure, for instance Drinkstone, Suffolk (Bridge 2001) 

and Nutley, Sussex (Bridge 2006), but in this case the main post could not be dated. 

The dating of windmills can be problematic, as they are rarely all of one build (Bridge 

2006). This mill was thought to be one of the oldest surviving mills, although this work has 

shown that the major part of the structure is early nineteenth century. The one older 

timber dated is later than the earliest recorded miller on the site (AD 1677).  



 

© HISTORIC ENGLAND 6 22 - 2015 

BIBLIOGRAPHY 

Arnold, A, and Howard, R, 2012 The Old Coach House and Dovecote, Eastcote House 
Gardens, High Road, Eastcote, Hillingdon, London: Tree-ring analysis of timbers, EH Res 

Rep Ser, 8888////2012201220122012 

Baillie, M G L, and Pilcher, J R, 1973 A simple cross-dating program for tree-ring research, 

Tree Ring Bulletin, 33333333, 7–14 

Bridge, M C, 2001 Tree-ring analysis of timbers from the Post Mill, Drinkstone, Suffolk, 

Centre for Archaeol Rep, 60/200160/200160/200160/2001 

Bridge, M C, 2003 Compilation of master chronologies from East Anglia, unpublished 

computer file ANGLIA03, University College London Dendrochronology Laboratory 

Bridge, M C, 2006 Windmills: ages revealed by tree-ring dating, Mill News, 106106106106, 10–11. 

Bridge, M C, 2015 Great Gransden Windmill, Mill Road, Great Gransden, Cambridgeshire, 
tree-ring dating of oak timbers, Historic England Res Rep Ser, 23/201523/201523/201523/2015 

Briffa, K R, Wigley, T M L, Jones, P D, Pilcher, J R, and Hughes, M K, 1986 The 
reconstruction of past circulation patterns over Europe using tree-ring data, final report to 
the Commission of European Communities, contract no CL.111.UK 

Haddon-Reece, D, Miles, D H, Munby, J T, and the late Fletcher, J M , 1993 Oxfordshire 

Mean Curve - a compilation of master chronologies from Oxfordshire, unpubl computer 

file OXON93, Oxford Dendrochronology Laboratory 

Howard, R E, Laxton R R, and Litton, C D, 1998a Tree-ring analysis of timbers from 
Chicksands Priory, Chicksands, Bedfordshire, Anc Mon Lab Rep, 30/9830/9830/9830/98 

Howard, R E, Laxton R R, and Litton, C D, 1998b Tree-ring analysis of timbers from Bay 
Hall, Hall Lane, Benington, Lincolnshire, Anc Mon Lab Rep, 61/98.61/98.61/98.61/98.    

Howard, R E, Litton, C D, and Arnold, A J, 2003 Tree-ring Analysis of Timbers from the 
De Grey Mausoleum, St John the Baptist Church, Flitton, Bedfordshire, Centre for 

Archaeol Rep, 48/200348/200348/200348/2003    

Miles, D H, 1997 The interpretation, presentation, and use of tree-ring dates, Vernacular 
Architect, 28282828, 40–56 

Miles, D, 2003 Dating Buildings and Dendrochronology in Hampshire, in Hampshire 
Houses 1250 1700: Their Dating and Development (ed E Roberts), 220–6, Southampton 

(Hampshire County Council) 



 

© HISTORIC ENGLAND 7 22 - 2015 

Miles, D H, 2004 Working compilation of reference chronologies centred around 

Somerset by various researchers, unpubl computer file SOMRST04, Oxford 

Dendrochronology Laboratory 

Miles, D H, and Worthington, M J, 1998 Tree-ring dates, Vernacular Architect, 29292929, 111–29 

Miles, D H, and Worthington, M J, 1999 Tree-ring dates, Vernacular Architect, 30303030, 98–113 

Miles, D H, Worthington, M J, and Bridge, M C, 2003 Tree-ring dates, Vernacular 
Architect, 34343434, 109–13 

Miles, D H, Worthington, M J, and Bridge, M C, 2004 Tree-ring dates, Vernacular 
Architect, 35353535, 95–113 

Miles, D H, Worthington, M J, and Bridge, M C, 2007 Tree-ring dates, Vernacular 
Architect, 38383838, 120–39 

Miles, D H, Bridge, M C, and Clark, D, 2013 Tree-ring dates, Vernacular Architect, 44444444, 

104–5 

Tyers, I, 1995 Tree-ring analysis of Claydon House, Middle Claydon, Buckinghamshire, Anc 

Mon Lab Rep, 13/9513/9513/9513/95 

Tyers, I, 2004 Dendro for Windows Program Guide 3rd edn, ARCUS Report, 500b500b500b500b    

Wailes, R, 1948 Windmills in England, Architectural Press 

Wilson, R, Miles, D, Loader, N J, Melvin, T, Cunningham, L, Cooper, R, and Briffa, K, 2012 

A millennial long March-July precipitation reconstruction for southern-central England, 

Climate Dynamics, 40404040, 997–1017 



 

© HISTORIC ENGLAND 8 22 - 2015 

 

Figure 3: Drawing of the buck of the mill, from an original by Roland Smith, modified by Luke 

Bonwick, showing most of the timbers sampled for dendrochronology (black numbering) and 

key features of the mill (red numbering) 
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Figure 4: Drawing of the trestle, from an original by Roland Smith, modified by Luke Bonwick, 

showing the main post sampled (black numbering) and the other main trestle features (red 

numbering) 
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Table 1: Details of the samples taken from Little (Great) Chishill Windmill, Cambridgeshire 

Sample 

number 

Timber and position No of  rings Mean HW ring 

width  (mm) 

Dates spanning 

(AD) 

h/s boundary 

(AD) 

Sapwood 

rings 

Mean 

sens 

Felling date ranges 

(AD) 

gcm01 Left sheer 51 2.52 1764–1814 1802 12 0.18 1814–43 

gcm02 Right sheer 48 1.71 - - 11C 0.23 - 

gcm03 Main post 113 2.85 - - 5 0.23 - 

gcm04 Right rear corner post,  lower floor 75 1.47 1733–1807 1798 9 0.30 1807–39 

gcm05 Right side, front diagonal brace - reused 60 2.52 1628–87 1687 h/s 0.25 1696–1728 

gcm06 Stone bearer (a joist) - reused 41 1.90 - - h/s 0.21 - 

gcm07 Front right corner post 75 2.07 1732–1806 1796 10 0.29 1806–37 

gcm08 Prick post 57 2.91 - - - 0.24 - 

gcm09 Weather beam 81 1.37 1737–1817 1786 31C 0.19 Winter 1817/18 

gcm10 Right side girt 76 2.89 1740–1815 1797 18* 0.22 c1815–20 

 

Key:  HW = heartwood; h/s = heartwood/sapwood boundary: * the final 5 rings revert to heartwood, thus there is included sapwood; C = complete sapwood, winter 

felled 

 

Table 2: Cross-matching between the dated nineteenth-century samples, values of 3.5 and above are significant  

                         t-values 

Sample gcm04 gcm07 gcm09 gcm10 

gcm01 3.0 3.8 4.0 4.4 

gcm04  7.4 2.8 3.6 

gcm07   3.7 4.1 

gcm09    2.4 
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Table 3a: Dating evidence for the site master series CHISHILL, AD 1732–1817 

Source region: Chronology name: Publication reference: File name: 

Span of 

chronology 

(AD) 

Overlap 

(years) 
t-value 

Regional rRegional rRegional rRegional reference chronologieseference chronologieseference chronologieseference chronologies    

England South Central England (Wilson et al 2012) SCENG 663–2009 86 8.7 

Somerset Somerset Master Chronology (Miles 2004) SOMRST04 770–1979 86 6.9 

Hampshire Hampshire Master Chronology (Miles 2003) HANTS02 443–1972 86 6.1 

East Anglia East Anglia Master Chronology (Bridge 2003)  ANGLIA03 944–1789 58 5.5 

Individual site chronologiesIndividual site chronologiesIndividual site chronologiesIndividual site chronologies    

Bedfordshire Chicksands Priory (Howard et al 1998a) CHKSPQ02 1611–1814 83 8.1 

Buckinghamshire Pitstone Windmill (Miles et al 2004) PTSTONE1 1729–1823 86 7.7 

Oxfordshire Bayswater Mill, Headington (Miles et al 2013) BAYH 1744–1833 74 7.6 

Cambridgeshire Great Gransden Windmill (Bridge 2015) GRANSDEN 1706–1836 86 7.6 

Buckinghamshire Kya House, Ludgershall (Miles et al 2003) KYA10 1719–1794 63 7.0 

Suffolk Sotterley Park  (Briffa et al 1986) SOTTERLY 1586–1981 86 6.1 

Oxfordshire Manor Farm, Stanton St John (Miles and Worthington 1998) ssj51 1710–1800 69 6.1 

Buckinghamshire The Hovel, Ludgershall (Miles and Worthington 1999) THEHOVEL 1671–1811 80 5.9 

London Eastcote House, Hillingdon (Arnold and Howard 2012) ECTASQ03 1720–1820 86 5.5 
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Table 3b: Dating evidence for the site series gcm05, AD 1628–1687 

Source region: Chronology name: Publication reference: File name: 

Span of 

chronology 

(AD) 

Overlap 

(years) 
t-value 

Regional reference chronologiesRegional reference chronologiesRegional reference chronologiesRegional reference chronologies    

Oxfordshire Oxfordshire Master Chronology (Haddon-Reece et al 1993) OXON93 632–1987 60 5.8 

England South Central England (Wilson et al 2012) SCENG 663–2009 60 5.7 

London London Master Chronology (Tyers per comm) LONDON 413–1728 60 5.3 

Individual site chronologiesIndividual site chronologiesIndividual site chronologiesIndividual site chronologies    

Bedfordshire Westminster Abbey (Miles et al 2003) wa13 1606–1701 60 6.2 

Buckinghamshire Claydon House (Tyers 1995) CLAYDON 1613–1756 60 6.1 

Oxfordshire Bay Hall, Benington (Howard et al 1998b) BENASQ01 1591–1717 60 6.1 

Cambridgeshire St John the Baptist Church, Flitton (Howard et al 2003) FLTASQ01 1510–1726 60 6.1 

Buckinghamshire Gilbert White’s House, Selbourne (Miles et al 2004) SELBRNE2 1620–1722 60 5.7 

Suffolk Brill Windmill (Miles et al 2007) BRILL 1585–1759 60 5.7 

 



 

 

©
 H

IST
O

R
IC

 E
N

G
LA

N
D

 
1
3
 

2
2
 - 2

0
1
5
 

 

Figure 5: Bar diagram showing the relative positions of overlap and likely felling date ranges of the dated timbers from Little (Great) Chishill 

Windmill, Cambridgeshire. White bars indicate heartwood rings, the yellow hatched sections represent sapwood rings 

 

Group

Calendar Years

Span of ring sequences

AD1750AD1650 AD1850

Reused brace gcm05 AD1696-1728 

 

Main body of mill

gcm07 AD1806-37
gcm04 AD1807-39 

gcm01 AD1814-43
gcm10 cAD1815-20 

gcm09 Winter AD1817/18
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APPENDIX 

Ring width values (0.01mm) for the sequences measured 

gcm01 

370 294 379 348 355 352 369 213 226 314 

362 312 307 275 231 224 238 188 211 202 

213 151 124 175 242 287 219 207 280 190 

244 248 201 275 247 227 191 181 159 133 

165 157 225 200 115 160 124 163 233 207 

165                   

 

gcm02 

237 244 265 300 250 200 145 204 155 218 

182 173 120 78 150 189 215 195 148 112 

117 135 193 293 205 212 244 163 139 102 

84 103 117 144 122 103 63 79 102 119 

152 161 178 115 84 88 179 146     

 

gcm03 

279 301 404 228 394 265 166 215 128 117 

242 332 190 197 163 323 267 336 167 193 

189 124 231 238 201 270 349 476 408 399 

346 324 388 381 394 304 271 214 195 268 

174 281 181 185 240 227 276 251 257 222 

268 347 262 210 281 290 291 232 336 251 

293 237 235 257 235 186 268 276 226 234 

287 376 314 301 242 237 328 272 205 215 

240 210 315 402 293 218 275 494 459 346 

429 329 369 277 267 326 532 488 391 230 

416 432 425 202 264 276 316 381 443 424 

413 366 303               

 

gcm04 

184 148 235 151 128 233 142 198 177 129 

95 108 203 194 130 123 77 57 82 163 

114 226 283 255 108 125 133 115 98 90 

131 180 109 180 123 124 101 98 63 69 

140 205 208 224 278 169 149 141 277 304 

132 118 60 60 53 87 186 188 130 256 

114 119 146 86 75 100 161 125 97 107 

81 122 150 150 131           

 

gcm05 

358 268 241 276 417 199 126 167 185 182 

323 284 358 412 377 385 300 356 365 321 

466 307 318 244 266 164 204 281 288 230 

277 297 442 364 325 299 223 259 222 149 

139 123 119 171 158 227 200 135 91 156 

225 181 305 145 289 283 189 156 202 115 
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gcm06 

202 194 222 256 162 171 170 110 68 111 

140 172 217 219 149 165 162 171 144 112 

150 215 227 212 208 134 143 234 180 243 

241 225 240 176 140 153 279 257 367 274 

183                   

 

gcm07 

241 197 193 219 195 137 188 131 231 348 

275 215 227 278 276 259 228 151 168 257 

239 155 292 225 219 144 122 163 123 178 

81 190 285 176 315 362 368 196 201 142 

163 231 271 216 204 289 201 197 163 238 

396 248 190 126 93 128 149 247 178 129 

228 129 113 239 79 159 164 142 130 88 

78 80 82 75 116           

 

gcm08 

428 359 522 865 694 572 413 302 297 238 

219 164 217 140 232 325 366 295 350 325 

226 192 170 180 177 189 359 412 343 430 

379 265 354 152 117 104 175 143 124 90 

168 197 170 237 173 178 179 156 219 284 

403 460 479 241 396 373 369       

 

gcm09 

203 262 244 206 144 137 195 186 156 170 

110 83 82 88 114 110 88 106 113 129 

129 123 181 109 180 119 143 152 132 161 

127 145 133 149 120 106 147 146 147 116 

140 145 90 111 100 137 116 148 80 90 

93 95 129 107 58 68 53 80 88 58 

110 92 85 80 64 66 55 63 67 55 

41 48 48 39 49 72 51 58 54 55 

56                   

 

gcm10 

272 200 247 319 295 399 470 430 416 241 

237 312 402 261 429 349 335 453 418 332 

282 257 249 433 376 306 324 213 315 272 

262 180 234 366 367 287 317 291 231 198 

178 173 272 240 299 296 217 288 252 265 

270 240 260 145 172 196 150 262 191 241 

212 145 180 103 175 150 182 192 113 128 

158 237 180 181 132 128 
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