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ForSEAdiscovery Project
(PITN-GA-2013-607545)

Aims
to reconstruct past
forestry management
and timber trade for
shipbuilding in the
Iberian Peninsula -
16th to 18t" centuries




Individual Project aims:

« Aims:
 Model and reconstruct parent tree forms for each ship timber.
 Develop suitable methodologies based on 3D CAD through an international and inter
disciplinary approach.

» Objectives:
 Develop timber and shipwreck recording and analysis methodologies.
« Exploring historic timber supply and forest management in the Iberian Age of Discoveries.

 Methodologies:

« Faro Arm digital measuring technology.
* Rhino engineering 3D modelling software.

Keywords: Maritime archaeology, dendrochronology, multidisciplinary, computing, shipbuilding.



Individual Project, research question

HOw can we see
trees In timbers?



Archive Collected Data

Analysing the ship remains
based on the known archive
data
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Archaeological Evidence

Analysing the ship remains
based on archaeological
evidence
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for profit, a hope for

What carpenters did want from trees?

“(...) A layer of alburnum is deposited each year, the process of transformation of it into perfect wood, otherwise heartwood, is slow and consequently the
alburnum or sapwood comprehends many annual layers.” This “(...) become_more dense as the tree grows aged and when there is a great number in a tree of
small diameter the wood is heavy and generally hard also.” (Desmond: 1919, 8)

“The size and fine growth of a tree is not an infallible sign of goodness of quality in the wood. The connection of the age of a tree with its development and the
nature of the soil in which it grew, ought to be inquired into to enable a judgment to be formed of the quality of the wood.” (Desmond: 1919, 8)

“The oak, for example, raised in a humid soil, is more proper for the works of the cabinet-maker than for those of the ship-carpenter; because it is less strong
and stiff, and is softer and more easy to work than the_same wood raised in a dry soil and elevated situation: it is also less liable to cleave and split. Its strength,
compared with that raised in a drier soil, is about as 4 to 5, and its specific gravity as 5 to 7.” (Desmond: 1919, 9)

“Wet lands are only proper for alders, poplars, cypress, and willows. Several other species incline to land which is moist or wholly wet; but the oak, the chestnut,
the elm, thrive only in dry situations, where the soil is good, and where the water does not stagnate after rain, but is retained only in sufficient quantity to enable
the ground to furnish aliment for the vegetation.” (Desmond: 1919, 8)

“(...) trees which grow in poor and stony soils, and generally in all such soils as oppose the spreading of their roots, and do not furnish a supply of their proper
sap,_are slow and stunted in their growth, and produce wood often knotty and difficult to work, and which is mostly used as veneers for ornamenting furniture.”
(Desmond: 1919, 8)

“Knotty and cross-grained wood is difficult to work and should be rejected especially for use in pieces subjected to great strains. The knots are always a source
of weakness because the straightness of fibres which gives strength is interrupted.” (Desmond:1919,8)

“Timber used for ship-building should be free from cracks radiating from the centre (called “clefts"), from cracks which partially separate the layers (called
shakes), and from sap-wood (the light-coloured wood nearest the bark), and should be properly and thoroughly air seasoned.” (Desmond: 1919, 9) 3
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What carpenters did want from trees?

“Perfect wood - more dense.” (Desmond: 1919, 8)

“Fine growth of a tree is not an infallible sign of goodness of quality in the wood.” (Desmond: 1919, 8)

“The oak, raised in a humid soil, is more proper for the works of the cabinet-maker than for those of the ship-carpenter:
same wood raised in a dry soil and elevated situation: it is also less liable to cleave and split. Its strength, compared with
that raised in a drier soil.” (Desmond: 1919, 9)

“Wet lands are only proper for alders, poplars, cypress, and willows. but the oak, the chestnut, the elm, thrive only in dry
situations, where the soil is good, and where the water does not stagnate after rain ” (Desmond: 1919, 8)

“Trees which grow in poor and stony soils are slow and stunted in their growth produce wood often knotty and difficult to
work ” (Desmond: 1919, 8)

“Knotty and cross-grained wood is difficult to work and should be rejected. The knots are always a source of weakness
because the straightness of fibres.” (Desmond:1919,8)

“Timber used for ship-building should be free from cracks radiating from the centre from cracks which partially separate
the layers (called shakes), and from sap-wood and should be properly and thoroughly air seasoned.” (Desmond: 7919, 9)
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Royal Navy shipyard Lisbon 1763- : ; - -‘ s A oo N . 4 e, . O,
1821 (unknown author) - T Ve S S Gl
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As Schweingrub
crown, trunk and roots are capable of receiving to environmental factors: some
parts of the tree receive signals from the surrounding while others react to them.
(...) This ability to integrate is reflected in many different kinds of tree
characteristics, such as geographical distribution, tree crown and tree rings. In
the course of evolution plants have developed on every site, being best adapted
to the particular conditions obtaining there”. 13




Needed shapes
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Archaeological evidence 3D non-contatracing 3D Tree récan tructing
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759.7 mm 650.8 mm 712.0 mm 706.8 mm

1148.7 mm

Port Side Forward

Reconstructing the ship @(é@ 0 2'm Reconstruction of the tree
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FaroArm
http://mww.faro.com/home

© Sketchfab

http://ww.autodesk.co.uk/
products/maya/overview

2P, _
N Agisoft

ESRI ARGIS Rhinoceros 4.0 /5.0 Agisoft photoscan
https://www.esri.com/ http://www.rhino3d.com/ http://www.agisoft.com/

Sketchfab
https://sketchfab.com/

17



Recording technigues & data analysis
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Oertling (2001, 234).

Recording technigues & data analysis
Iberian Shipbuilding?!!!!

- \‘ﬁ Characteristics of 16thcentury Shipwrecks Defining the Atlantic Vessel.

RYE 51 Pl HOW  MEW oW 5T EPW RAA WLW  iB AGD NiM  CDs CET

1. Preassembled central frames, dove-talled - T - Y ¥ ¥ T ¥ Y T - Y be ¥ -
mertlees, raneverse treenalls

2. Planking nails: treenails per plank/frame o3} FE stern - ze2 23 212 za 2 ! EES } FE) FT) stern
join at midship FEE-] 21

3. Slernpost scarphed to upper arm of - T ¥ - = - T N ¥ T - H = - ¥
keel kne=

4. Simgle stern deadwood kmee - Y Y - - - ¥ Y Y - ? - - Y

5. Y-timbers tabbed ts deadwoad - Y ¥ - - - N ¥ M Y N Y - - N

6. Keelson notched over floor tmbers Y T - Y - Y i ¥ Y T - Y - - -

¥, Mastatep ls expanded part of the keelsen Y T - T - ¥ P T b T - Y - - -

B. Butresses and stringers ¥ ¥ - ¥ - N H hl bl b - Y - ¥ -

5. Celling and fller planks Y Y - Y ¥ Y Y ¥ N Yt = Y - Y -

1, Rigglng chaln assembles - Y Y Y ¥ I Y i N ? Y - H M -

11, Flat tramsorm, sternpost proud of transem - Y Y - ¥ I T N N Y I Y - I N

13 Carved garbaard - " ¥ - - N N - M P - i N - ¥

[DEWNTIFICATION EEY:

- [nfermaton mot avallible, That partan

of the wreck was elther not found or nat

preserved.

[aformation was nat recorded, but esuld

b= recovered at a later ime.

EYE Vesse] A, Rye, Sussex, England.

%]  The San fuans, Basgue whaler at Red Bay,
Labrador, Canada.

Pl The San Egeban of the 1554 New Spain
Fleet, Padre [sland, Texas,

fan

HCW The Highboern Cay wreck, Exumas
lshinds, Bahamas, BWI.

MEW The Molasses Reef wreck, Turks &
Caleas lalanda

CW  The Cattewater wreck, Plymouth,
England.

§TE The Studland Bay wreck, Poole,
England.

EP® The Bmanuel Point wreck, Pensacola
Bay, Fla.

Ras The Rla de Avelrs wreck, Portugal.
WLW The Western Ledge wreck, Bermuda

1]

AGD
HEM
cDs

CET

The 5t [ohn's Bahamas wreck,
Bahammas, BWL,

The Angra D wreck, Azores.

The Mosss Senhora dos Mdriines
The Cais do Sodré wreck, Liskan,
Partugal

The Corpo Santo wreck, Liskon,
Partugal

Although not dowe-tailed, the Soor and fittods are
scurphed together and fstened trzeversehs
Thm San [aan poeemased an uminal Goeesd keel which
was “T*shaped ot midship and “V*-shaped at #s ends
[Wuddall, 1o &6: ryg) abvisting the need foew garboard.
The moctices = this case are not doretailed,
squere with male and female on ewch timber.
Threoe ame 2o fabe. The ffames ace toe-zaied inta the
deadwood.
In these canes e buitresses do 2ol touck the
srizgem
Thee: garboard has & carved top intemnal sdge (Praneisen
Alves, pere cam. 3190951
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nanks for Your attention

Adolfo Martins —a.martins@UWTSD.ac.uk
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