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Dismounting, conserving, displaying ships; activity of Centro di Restauro del Legno Bagnato di Pisa

The discovery of Pisa in 1998 ships brought to the necessity of creating a centre for the conservation of wet wood; since 2005 the centre is keeping on a program
of research in documentation and conservation techniques, while the conservation processes are keeping on. The centre soon became a focal point for national
conservation of wet wood themes, being asked for international consulting too.

The paper will focus on the several ship conservation experiences, particularly on:

- Technologies for conservation of wet wood between reversibility and stabilicy

- Preliminar sampling and analysis protocol

- Technologies of scientific documentation before/during dismounting complex structures

- Choices of display and environmental conservation strategy

- Didactic and formation of operators in conservation.

Pas6opka, coxpaneHie, ACMOHCTPAINS ACPEBAHHBIX KOPAOAELIi; ACATEABHOCTD LIEHTPA 110 PECTABPALII APEBECHHDI

IMoaseprieiica osaciicrsuio Boawt 8 1. [TM3A. B 1998 r. B ropoae I'lisa Gpran naisaen: crapsie KopabaH, 1 TOrAQ BO3HHKAA HEOGXOAUMOCTD CO3AAHILS LEHTPA 110
PECTABPALIMH APEBECHHDI, TOABEPruICiics Bo3ACiicTBItio BOAbL. C 2005 r. B LeHTPe NPOBOANTCSA MPOrPAMMa HCCACAOBAH T, HATIPABACHHAS HA MOHCK ONTHMAABHOI
MCTOAMKH COXPAHCHUS, H TPH TOM NPOAOAKAIOTCA NpoLecchl KoHcepBauiit. B ckopoM BpeMeHI B LICHTPE COCPEAOTOUHANCH BCe PaGOTHI 1O COXpaHEHIIO
PCAMETOB H3 APCBECHHBI, TOABCPIIICIICSA BO3ACICTBIIO BOABI; OIBIT CTAA BOCTPEGOBAH M B APYTHX CTPaHAX MIpA.

B AanHOiT paboTe OCHOBHOE BHHMAHHE YACASICTCS ONBITY COXPAHCHHS HCCKOABKHX KOPabaeit 1 B 0COBCHHOCTII CACAYIONLHE MOMCHTBL:

- TEXHOAOTHH COXPAHCHUS YBAQKHCHHOI APCBECHHBI B AHATIA30HE YCTONMMBOCTH 11 OOPATHMOCTH Npoliecea;

- IPEABAPHTEABHBIC POGHI 1 COCTABACHIE NPOTOKOAR AHAAH3A;

- Bp16Op cocoba MOKA3A PCAMETOB H OXPAHA OKPYKAIOILICTT CPEABL;

- 06UHE NPHHINITBE; CO3AAHIC NPCATIPHATHIT 10 COXPAHCHIIO APCBECHHDBI, TOABCPIUICIiCsS BOSACHCTBHIO BOABL

Smotaggio, conservazione e musealizzazione di reperti nautici: le attivitd del Centro di Restauro del Legno Bagnato di Pisa

Fino dal 1998, scavi nell’area di San Rossore a Pisa hanno portato alla luce i resti di un letto fossile del fiume nel quale, a causa di violente ¢ saltuarie alluvioni, erano
affondate piti di 30 barche ¢ navi. Le imbarcazioni, databili dal ITa.C. al VII secolo d.C., crano davvero in buone condizioni ma emerse immediatamente il profilarsi
di un imponente sforzo per progettare ¢ iniziare un organico programma di conservazione. La scoperta delle “Navi di Pisa” nel 1998 portd cosi alla necessita di
creare un centro per la conservazione del legno bagnato e sin dal 1995, il Centro per il Restauro del legno bagnato — CRLB ¢ impegnato in programmi di ricerca
sulle tecniche di documentazione e conservazione mentre proseguono e sono tuttora in corso i processi di conservazione dei reperti. Il CRLB ¢ diventato presto
un centro di eccellenza nazionale per le tematiche della conservazione del legno bagnato, con richieste di consulenze sugli stessi problemi ¢ partenariato scientifico
anche dall’estero. Il contributo qui presentato affronta due temi principali inerenti le differenti esperienze di conservazione delle Navi di Pisa:

- la prossima apertura del Musco delle Navi antiche di Pisa - MNAP

- Pattivitd del Centro di Restauro del Legno Bagnato- CRLB di Pisa.

Laivojen purkaminen, siilyttiminen ja esittely kuuluu “Centro di Restauro del Legno Bagnato di Pisan” toimintaan

Vuodesta 1998 asti kaivaukset Pisan San Rossoren alueella ovat tuoneet esiin jidnteiti joessa olevasta fossiilista, johon rajujen satunnaisten tulvien johdosta
uppoutui yli 30 laivaa ja venettd. Vuosilta 200 ¢K - 700 jK olevac alukset olivat todellakin hyvissi kunnossa, kunnes valtavan voiman saatteena alkoi niiden
luonnollinen siilytys. Pisan laivojen 16ytiminen vuonna 1998 toi tarpeclliscksi kehittid mirkipuun siilytyspaikan ja vuodesta 1995 il Centro per il Restauro del
legno bagnato -CRBD (Mirkipuun restaurointikeskus) on huolchtinut asiakirjoista ja siilytyksesti. Loydosten siiloiminen on edelleen tydn alla. CRBD:sta culi
pian mirkipuun siilytyksessa kansallisesti erinomainen laitos. CRBD saa seki neuvonanto- etti tieteellisii yhreistydpyyntdji myds ulkomailta.

Tami raportti kohtaa kaksi padaihetta liiceyen erilaisiin kokemuksiin Pisan alusten siilytyksessi:

- Museo delle Navi antiche di Pisa:n (Pisan Vanhojen Laivojen Museo) avaus

- Centro di Restauro del Legno Bagnato:n toiminta.
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Dismounting, Conserving, Displaying Ships; the MNAP - '
Museo delle Navi Antiche di Pisa and the Activity of Centro
di Restauro del Legno Bagnato di Pisa

Andrea Camilli, Paola Puma, Esmeralda Remotti

AUSER

1. PLAN OF THE EXCAVATION WITH ITS MAIN PHASES IN EVIDENCE (RED —
ETRUSCAN PHASE; ORANGE - HELLENISTIC FLOOD; YELLOW — EARLY IMPERIAL
PHASE; BLUE — MIDDLE EMPIRE PHASES; CYANO — LATE ANTIQUITY FLOODS)

ince 1998, excavations in Pisa S. Rossore arca, brought to light
the remains of a fossil river bed, in which, due to occasional
violent floods, sank more than 30 boats and ships. The boats,
datable from II century b.C. to VII century A.D., were in remark-
able good condition, and needed a strong cffort to project and start
a full conservation program.
The discovery of Pisa in 1998 ships brought to the necessity of
creating a centre for the conservation of wet wood; since 2005
the centre is keeping on a program of research in documentation
and conservation :cchniqucs, while the conservation processes are
keeping on.
The centre soon became a focal point for national conservation of wet
wood themes, being asked for international consulting too.
The paper will focus on two main subjects about the several ship
conservation experiences, particularly on:
- the next opening in Pisa of Museo delle Navi antiche (September
2009);
- the activity of Centro di Restauro del Legno Bagnato in Pisa.

jbe Displaying former wet wood: the Museo delle Navi antiche project

In the first part of the paper the aim is to underline the necessity of
a precise idea of exhibition and museographic project before start-
ing conservation processes. Treatments in fact, in the last tendencies
of archaeological conservation theory, need to be calibrated to the
ultimate destination of the object.

The Museo delle Navi Antiche project ' was born comparing difterent
aims: the big economic effort of wet wood conservation, the necessity
of using an historical building with its particularities, and the will of
obrtaining a full modern museum in concept.

The settlement strategy of the museum has been targeted on three
main points:

- the museum is part of a three-party route that foresees the museum
visit also of the Cantiere delle Navi Antiche — CNAP and of the
Centro di Restauro del Legno Bagnato-CRLB;

- for sustainable environment reasons, the museum could not be
housed in a new specially built building but had to be housed in an
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2. SHIP D (LEFT) FOUND UPSIDE DOWN; SHIP C (RIGHT), UNDER EXCAVATION

existing to-be-restored historical building, later located in the build-
ing of the ancient Medici arsenals of the town of Pisa 4

- the restoration method of the ships had to be compatible with the
environment of conservation: without performing huge and com-
plex works of conditioning on such large scale.

The true and actual planning strategy instead revolves on a clearly
identified supporting idea: the choice of a museum strongly cen-
tered on the exceptional pisan discoveries that makes an introduc-
tion to the theme of the navigation, a Museum of the Ships of Pisa
rather that another Musenm of the Navigation.

o The Medici Arsenals: Cosimo 1 Medici had the first idea of build-
ing in Pisa, around 1540, an arsenal for the ships of the powerful
Tuscan fleet, that made part of a project aimed to return to Pisa the
ancient splendour, which was lost after the surrender of the town
to the Florentine in 1509; the construction of the Medici Arsenals
started during the years of power of Cosimo I (1537-1574) — and
was later continued by the sons Francesco I (1564-87) and Ferdi-
nando I (1587-1609) - in the southern zone of the town, between
the Bridge of the Cittadella, the church of S. Agnese and the church
of S. Viro.

The arsenal, to whose accomplishment participated also Buontalen-
ti, was articulated in eight naves 60 meters long on average, 8 meters
high and about 10 meters wide based on arches leaning on pillars,
with sloping roof with wooden structure.

The competition of the shipyards of Livorno and Portoferraio and
a changed maritime politics, however, decreed soon its slow but in-
exorable decline until, in the middle of the XVIII century, under the
Lorena, the building had been transformed to host the horses of the
regiment of the Dragons.

With the World War II, the bombardments destroyed all the area
of the Stronghold (Cittadella), causing the complete collapse of one
of the sheds.

o The points of articulation of the museum rules are the following:
- the chronological contextualization: the chronological limits are
those included in the sphere of the discoveries of the site, between
the Etruscan phase and the late antiquity;

- the environmental contextualization: the context and its discover-
ies help to supply a framework of the Pisan palcoenvironment in
its becoming, under the varied naturalistic, geological, geomorpho-
logical and human topography aspects;
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- the Mediterranean dimension: through the discoveries we can sup-
ply a framework of the movements of heritage, people and ideas in
the ancient Mediterranean sea;

- the ancient technology with special reference to the naval one,
comprehensible thanks to the important discoveries of the site;

- the modern technology applied for the research and for the preser-
vation of the heritage, comprehensible thanks to the exemplification
of the innovative technologies applied in the course of the research;
- a strong educational imprint, consented by the obvious possibility of
contextualizing the finds and by the typology of the available spaces.
The archacological materials, even the most relevant ones, will come
therefore placed in three different narrations, the historical and
methodological one (theme areas I-111), the contextual one (1V),
the functional and socio-economic one (V-VIII).

So it will be possible to place the large quantities of archacological
materials, not only like point of arrival of the information (“de-
scribed” objects) and like point of development of the information
(“describing” objects), but also and above all like information itself,
through the reproduction of the original environments either of em-
ployment or of discovery.

The result is a museum project of considerable scale, realized on
rather possibly modular supports, in order to be able to adapt and
transform the exhibition with the continuing of the researches, and
with a rather modest employment of technology, given the already
sufficient spectacular aspect of the heritage in exhibition.

The large quantity of exposed materials will allow to support in de-
tail, with the varied typologies of building, the theme routes (func-
tional, typological and documentary reading), without however
impoverishing the original contexts of the ships, which remain how-
ever the focal point of the museum narration.

The museum is articulated in a theme route subdivided in eight
main points:

Theme Area I: A site and its environment

Theme Area II: Ports, rivers and floods

‘Theme Area ITII: Methodologies of the rescarch

Theme Area IV: The Ships

Theme Area V: The sea trades.

Theme Area VI: The Navigarion

Theme Area VII: The Life on Board

Theme Area VIII: Comparisons for the Naval Archacology.
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3. LUGGAGE WooDEN BOX, Il c. A.D. (UP, LEFT); ROMAN TRANSPORT AMPHORA, I c. B. C. (UP, RIGHT); IMPERIAL CLAY LAMPS, I-II c. A.D. (DowN, LEFT); IBERIC PRODUCTION VASE, Il ¢. 8. C.
(DOWN, RIGHT)

On the basis of what gathered, it has therefore been established to
proceed to a light and flexible preparation, in order to allow the en-
hancement of the monument-container, recovering in the disposition
of the wrecks and the exposed reconstructions, the original function
of arsenal, and using to advantage, in the parts thac were transformed
in stable, the original fragmentation of the spaces with the treatment
of themes that precede and conclude the visit of the ships.

PSR AHfL SOD
seEl- 4 USHO0

N. 42

At the same time the routes will be organized in order to allow paus-
es, planning small interruptions moving to relax rooms, true and ac-
tual studios with small theme libraries where the iconographical rep-
crtory of the museum will be repeated, and to the projection halls,
that will deepen the different themes of the museum “story”.

The isolation of the divided bays with the sheds, dark, allusive, with
an illumination coming from the windows and from spotlights fixed
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4., CONSTRUCTING GLASS-FIBER BOX FOR SHIP D (Up, LEFT); SHIP C BEFORE LIFTING FROM ON
SITE LOCATION (UP, RIGHT); INSIDE WATER-PLUMBING FOR MAINTENANCE OF SHIP D (DOwN,
LEFT); THE PROW OF SHIP D ON SITE DURING CLEANING OPERATIONS (DOWN, RIGHT)

on walls and gratings, will favour the concentration on the route and
on the treated themes, while the free bays, more properly connected
to the original function of ships recovering, with their more light-
ing will allow the contextualization of the most relevant finds of the
museun, the ships.

o Accessibility to the disabled: the route, being almost totally
plain, is entirely accessible to the disabled. In the same manner
the controls of the interactive instruments will be, compatible to
the applied technology, located at accessible heights and posi-
tions. Some subsections will be immediately supplied with fa-
cilities for the unsighted, in the form of a specially studied small
route.

o Museum and Public routes: the museum route is spacious and ex-
tremely articulated and will allow to spend, to highly cautious visi-
tors, a complete visit in around 6/8 hours.

In the preliminary studies four different targets were identified:

(F) Familiar Target, private tourists, groups of 3-6 persons
(S) School Target, groups of 15-60 persons

(W) “Week-end” Target, groups of 1-2 persons

(T) Scholar/Scientific Target, groups of 1 person/groups.

The high scientific value is associated therefore to a strong multilevel
educational and popular component, forming the specificity of this
muscum, all comprehensive of all the aspects of the ancient naviga-
tion of the classic age, from the historical ones to the technological,
through articulated graphical, textual, multimedia and interactive
communication systems.

o Communication systems: the texts of the panels or wall screens/to-
tem will be extremely reduced, edited with caution to the expository
simplicity and designed according to the general Communication
project, including banners, signals internal/external, informative
materials, web sito web etc.

Dismounting, conserving, displaying ships: the activity of Centro di
Restauro del legno bagnato in Pisa

Cantiere delle Navi Antiche di Pisa started in 1998 after the unaspected
discovery of a wide archacological complex near the S. Rossore rail-
way station, in Pisa. The research started as a rescue excavation, bring-
ing soon to the light a serious amount of various ages shipwrecks. The
understanding of the real size of the archacological context caused the
abandoning of the former rescue methods, the planning of a detailed
project and the long time planning for the ending of the excavations.
The site is a unique context under many aspects. In short, it consists of
a thick group of sandy or clayish riverbeds, mixed up with complex clay
and sand layers of flood origin. In these flood layers, dated from II cen-
tury b.C. to at least VII century A.D., lay the remains of at least 30 boats,
fully preserved (at least 9) or fragmentary. The ground composition and
the presence of waters, filtered by the sandy layers, allowed a remark-
able conservation for organic finds, being bigger boats or smaller objects
(board tools, ropes, baskets, leather, amphorae contains etc.).

The site can be interpreted as a wide river bed, probably the former
bed of the Serchio river, in its crossing with one of the canals of

5. UpLirting SHip D in 2006
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the centuriated roman land. Not far from the city walls. The slow
flowing of the waters, due to the crossing of the streams, gener-
ated a deposit area in which were collected sediments and waste
brought by the river. The dramatic floods of Arno river (at least 6
were identified in a range of 9 centuries) brought here the wrecks
to sink, some of them still with their cargo.

The discovery of many organic finds, such as vegetal fibers, leather,
wood, immediately brought to evidence the sudden necessity of on

site first aid and laboratory conservation. It was then necessary to de-
velop on site techniques to preserve fragile finds in conditions mostly
similar to those who preserved them for two thousands years.

[t was necessary, at the same time, to prevent any damage from object
who became fragile during the transportation, both in the structure of
the mounted object and in the structure of the wood.

The use of fiberglass shells seemed then the best solution to these
first preservation needs, to obtain a good connection between lift-
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7. Museum oF ANCIENT SHIPS OF PISA, RENDERING FROM MUSEUM DESIGN PROJECT

ing and ultimate conservation process. The system, schematically
needs, after lying on the wooden surface a net of small silica pipes
to maintain it wet %, the creation of a shell built with various layers
of selected kinds of fiberglass * and resins, and it has been experi-
mented on wide wooden structures too, such as entire ships.

The experience gained on the field brought to the opportunity of
creating, in connection with the site, a fully equipped conservation
laboratory, with proper space and instruments for conservation of
organic and inorganic finds, such as leather, wood, ceramics, metals,
bones, glass.

This project brought to the creation, in 2006, of the Centro di
Restauro del Legno Bagnato -CRLB % nearby the site.

When the archacological emergency ended and the site ended to
be a rescue excavation, started the necessity of reconsidering all
the vexatae quaestiones concerning wet wood treatment, both in
a concrete way (involving impregnation, diagnostic, reversibility
of treatment, substances to use matters) and in a more ethic and
theoretical way €.

The solution chosen and applied was to keep on experimenting
treatments (not being available an universally accepted conser-
vation technique), and strengthening in the efforts of detailed
documentation (to save at least formal shape data in case of treat-
ment failure).

Various finds, between which the ships found, can be ordered in an
exceptionally wide range of categories, in terms of wood species, con-
servation level, complexity of assemblages and structural morphology
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of wood itself; we manage from single wooden pieces from collapsed
wrecks to almost fully preserved ships (85% of the original).

The techniques applied in the CRLB are then widely difterent, under
various aspects, and chosen singularly for any object or complex. In
mechanical terms we adopt both techniques of dismounting and con-
serving the entire ship; we use consolidants such as poliethylene Glycole
(PEG), Colophonia vehicled in Acetone and a Melaminic resin (Kau-
ramin’) ; wet treated objects are dried in controlled atmosphere, using
liofilization or microwaves.

An important question, which can condition seriously the future
museum display of the object, is the surface texture and the colour of
the treated wooden objects. While traditional PEG treatments bring
to dark and plastic-like surfaces, colophonia or kauramin treatments
bring to light surfaces, and allow the further application of coloured
waxes to reconstruct the original colour,
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Musei del Mare (2007). The CRLB staff works as scientific consulting for
main navigation musueums: MARQ (Alicante, Spagna), Museo Nacional
de Arqueologia Maritima (Cartagena, Spagna), Museum fiir Antike
Schiffart (Mainz, Germania).

Cfr. A. Camirrr, in Conference proceedings “La Diagnostica ¢ la
Conservazione di Manufatti Lignei: il legno bagnato™ htep://www.
canticrenavipisa.it/ Pubblicazioni_Gradus4.html

The process is being experimented through a collaboration with the
Museum Fur Antike Schiffart, Mainz (Germany), whose conservation
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Andrea Camilli, Paola Puma, Esmeralda Remotti, Dismouting, conserving, displaying ships; the MNAP Museo
delle Navi Antiche di Pisa and the activity of Centro di restauro del legno bagnato di Pisa, sta in: Stefano
Bertocci, Sandro Parrinello (a cura di), Wooden architecture in Karelia 1l, Atti della Il International
Conference, Edifir, Firenze, 2009, ISBN: 9788879704397, pag. 270-277.

Si dichiara che il capitolo:
The displaying former wet wood: the Museo delle Navi antiche project

e stato scritto dalla candidata e che, per scelta editoriale, tale indicazione non ¢ stata mantenuta
dall’editore.

Firenze, 14 luglio 2017 In fede
Paola Puma




