Contents

List of figures ix
List of tables xii
List of abbreviations xiii
Note about terminology xiv
Foreword xvi
Preface xvii
Abstract xviii
Introductory text on the theme of the book 1
1. The development of dendroarchaeological approaches in Nautical Archaeology. 3
1.1. The definition of Iberian ships under a dendroarchaeological approach ..........c..cecceceverenenenenencnenciccceceee, 7
1.2. Analysis of Iberian shipbuilding architecture using dendroarchaeological methods..........ccccccevevverinicnicnincnicnnns 10
1.2.1. The 16" century Iberian shipbuilding requirements in timber SUPPLY........cccvovrvrverreririereeinireeeeeieeeeens 11
1.2.2. A symbiotic relationship between shipbuilders and fOresters ............coevvevieneiririniinininensneceeeeee 14
2. The recording of wood features in different scenarios and possible outcomes 17
2.1. The use of 3D CAD software to reconstruct past forestry PractiCes.........cocevererieruerieirrererenienenieneneseeseeseeneenees 17
2.2. Data acquisition of waterlogged timber: Controlled Environment - Laboratory ...........c.ccocevevervenenenieciencecnenne. 18
2.2.1. Laboratory cataloguing: Reconstructing trees from the Corpo Santo wood assemblage...........ccccceeveuenen. 18
2.3. Data acquisition from waterlogged wood: Underwater environment.............cecceeeereruenrenieriensenrenseneeseeeeeeeennes 20
2.3.1. Reconstructing trees from the submerged Highborn Cay wreck wood assemblage...........ccccceeveveieencnnene 20
2.3.2. Complementing underwater timber recording from the Bayonnaise wreck with
ATCHIVAL INVESTIZATION «..c.vetitititetetetet ettt sttt ettt et et b e bbbt b e b ettt et et eaeereeues 22
2.3.3. Data acquisition from waterlogged wood: Uncontrolled open-air environment............ccoeeveeveveeeenenennens 23
2.4. Data acquisition from dry wood: Uncontrolled environment .............cccecceereririnenenenienieneneerereeeeeeeeeeenennes 25
2.5. Collecting data from dry wood: Controlled environment...........ccceceeereririnererineneneneteeene e saeenes 25
2.5.1. Reconstruction of trees from the port planking of the Bremen cog........cccoccvivenininiencncnccicicnenencnnns 25
2.5.2. Reconstruction of trees from VOC Batavia’s planking..........c.ccceceevererineririneneneneneneeeeeeeeeeesesenaens 31
2.6. Gathering data from published information and legacy data...........cc.coceociriniiiiininininicccceeeceee 34
2.6.1. Evaluation of drawings for wood morphology analysis of ship timbers from the
CalS O SOAIE WIECK.....ccuetirtititeieieitet ettt ettt ettt ettt et b e b bt et ettt ettt e bt et eaeebeenes 34
2.6.2. Evaluation of photographs for wood morphology analysis of the Pepper Wreck timbers............cccceceeuenen. 34
2.7. ProviSioNal CONCIUSIONS. .....ccuviutiuiriirtiriiitieteite sttt ettt ettt et ettt eb e sb ettt s be sttt et et eateseeneebeebeebesuesbeenen 35
3. 3D Digital Reconstruction of Trees and Woodlands: Approach and Methods 37
3.1. Recording wood features from ship timber theory and CONCEPLS........cccevreriririerinineneniciceeteeeeeceeee e 39
3.2. The development of a dendroarchaeological approach to tree reconstruction: suggestions
ANA TECOMMENAALIONS. . ... ettt ettt ettt ettt ettt eat e bt ebtebe e bt e bt sb e st e be s bt sttt et et et esb et et eatenteneeneebeeuesuesbeanes 41
3.2.1. Capturing wood features using @ 3D digItiSET .........evverierierieiiieieieteceee sttt 44
3.2.2. Recording wood features using a photogrammetric teChNIQUE .........cccceevererininininieiccceete e 47
3.3. Recording wood features using hand scale drawings ..........coccoecieieiririniininineneneesesee ettt 48
4. Reconstructing trees and woodlands from archaeological timbers using the surviving
ship timbers from Belinho 1 51
4.1. The discovery and rescue of the Belinho 1 tIMDETs ........ccceoeririiiiiniiiiiiiiinnceeec e 51
4.2. Previous studies of the Belinho 1 fINd.........ccccooiiiiiiiiiiin ettt 51
4.3. Preliminary reports based on archival 1€SEarch ...........c.ooeviriiiiiiiniiiiiiiiie et 53
4.4. The study of a selection of Belinho 1 ship timber and their parent trees...........cocceeeererereneneniecieneeeineeceene 53
4.4.1. Y-frame BELOT-00TW ...coiiiiiiiiiiine ittt sttt ettt st ettt et et eb et ebe b nes 54
4.4.2. Floor timber BELOT-003W ......c.coiiiiiiiiiinertieeetet ettt sttt ettt ettt et ebe et sbe e enes 57
4.4.3. Keel BELOT-07TW ...ttt ettt ettt sttt sttt sttt et et eaeebeebe bt sbesaenes 62
4.4.4. Stern Knee BELOT-072W .....coiiiiiiiiiiiiieeentetctet ettt ettt sttt ettt ettt ettt ebe bt be e e nes 66

vil



Three-Dimensional Tree Reconstruction Based on Archaeological Evidence

5. How to see trees in marine wood assemblages: Three-dimensional tree reconstruction
based on archaeological evidence

5.1. The theme of the book and the PromiSed TESUILS..........ccveriiiriieiiierie ettt te e e ebeesteeebeebeesbeesee e
5.2. Different recording scenarios in maritime archaeology ..........coceriiiiiiiiiiiiiiiieecee e

5.3. The most common scenarios in maritime archaeology Experience-based recommendations

and suggestions for best practice in the recording of ship tiMbETrs ...........ccceririiiriiiiniiie e,
5.3.1. Conclusions and suggestions on scenarios UL and U4 .........ccccoooiiiiiiniiiinieieieeeecee e
5.3.2. Conclusions and suggestions 0n SCENArio U3..........cooiriiiiiiiniiiinieeeeeest e
5.3.3. Conclusions and suggestions 0n SCENArio Ul..........ccoiiiiiiiiiniiiiniieeee e
5.3.4. Conclusions and suggestions on scenarios O1, 02 and O3 .........ccocooiiiiiiiiniiiinieeee e
5.3.5. Conclusions and suggestions 0n SCeNArio L1 .......ccccooiiiiiiiiiniiiiieee e
5.3.6. Conclusions and suggestions on scenarios I1 and 12 ...
5.3.7. Conclusions and suggestions on scenarios LF1, LF2 and L2 ......cccccocoiiiiiiiiiinieineecceceee,
5.3.8. General 1eCOMMENAALIONS .......c.eouiruiriiriiiiteteetetetet ettt ettt sttt st e e e et eae bt e besaeeaeenes

5.4. The use of Rhinoceros3D software in nautical archaeology for the recording and analysis

OF WOOABN TEALUIES ....c.euiiieiieiciciecec ettt ettt s s st s et eat et e vt besaesaea
5.5. A starting point and toOlS fOr itS SYSTEIMATIC TUSE.....cuerueeruirieriiiierieete ettt ettt sbe e e sbe e seeens

Endnotes by the author

Bibliographic references

Appendix 1. Contributes to the better understanding of trees’ biological behaviour

Al.1. Autonomous trees of the Iberian Peninsula...........coceoeriiiiiiiiiiiiiiiiiniieee e
A1.2. Brief comments on the morphology of the trees and their pattern of growth ...........cocoeoiiiiiiiiiiiiniiniee,
A1.2.1. Effect of soil composition 0n tree GroWth ..........cccoeiiiiiiiiiiiniiee e
A1.2.2. External influences on tree rowth..........coocoiiiiiiiiiiiiee e
A1.2.3. Trunk, order of branches, and KNOTS ...........cooovuviiiiiiiiiiiiiiecceiee ettt e e eeae e e e eeaaeeeeeeenaes
A1.3. Comments on heartwood, Sapwoo0d, and DATK............cccueeriiiiiiiieniieiieeie ettt ste e e sbeeaeeense s
A1.3.1. Considerations for the identification of annual rings Of trees.........ccccevieviriiniiieniieeeeee
Al.4. The most commonly used tree species in shipbuilding: broadleaves and conifers..........cccceceveevincencnencnnnn.

AT.4.1. Broadl@aves (0AKS) ....c..cccveerieiiieiieeeieeiiteeieeteesteesteeseteesteessaeesseessaeesseessseesseessseessaessseenseesssesnseessseensesssses
AT.4.2. CONITETS (PINES) .veevveeurieiieeiteesitesieeeteeteeeteeteessteesseessseessaeasseesseesssessseesssassseessseesseesssesnsseassesssesssseensesssses
AL.5. Forest regeneration, practices, and timber conversion teChNiques..........coceerireiriiienenieneceeeeeee e
A1.6. Forest management practices and timber SUPPLY «...cc.eeueiieriiiieiiieee e
ATL1.6.1. Felling trees and SEASOMINE. ....c..ceteruirtiriieiertteteittetestee et teteette bt ette bt eseeseeeseesbeemeesbeebesbeensesseensesseenseans
A1.6.2. Brief description Of fOreSters’ t0OLS ......cuuiiiiriiieiiieiieeiterteeie et te et ettt e st e aessaeetaeebeenseesebeeseennnes

Appendix 2. Learning from previous attempts to reconstruct ship timbers as parent trees
A2.1. Lessons from the Skuldelev Barrier survey for dendrochronology, wood provenance
ANd CONVETSION MENOMAS .....eeutiiiiitiiiiit ettt et b et b et eb et st e et e eae e bt et e nbeeaeenaeemeenneas
A2.2. Learning from Graveney Boat used methods of wood recording and wood studies ..........cccceeeecenienicncenncnne.
A2.3. Lessons learned from the Batellerie Gallo-Romaine tree reconstruction attempts..........ccceevvveecveereesveeneeennne.
A2.4. Lessons learned from Cavalicre-sur-Mer shipwreck for timber morphology analysis.......c..cccceeceneerincenenne.
A2.5. Lessons learned from the Newport Medieval Ship Excavation on 3D Digital Wood
Recording Techniques and Ring Width StUdIes ..........coeiviiiiiiiiiii e
A2.6. Evaluation of historical documentation for wood morphology analysis of the San Juan ship timbers ............

Appendix 3. Complementary glossary

viii

103

103
104
105
106

106
107

109





