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ABSTRACT. This paper discusses various aspects of the use of wood for crafts in the Middle Ages, based on
xylological analyses of 4211 crafted items of everyday use discovered at 62 archaeological sites in Poland. Over
1500 items were identified in the authors’ own analyses, and the remaining taxonomic data were taken from
the literature. The research showed that the main types of wood used at the time were Pinus sylvestris, Quercus
sp., Fraxinus excelsior, Picea sp. vel Larix sp., Taxus baccata, Alnus sp., Abies alba and Euonymus sp. Nineteen
other taxa were used to make a much smaller pool of objects.

At most of the analysed sites a similar set of materials was used to produce the items, regardless of their
age and location. The choice of wood was selective and was based on the characteristics of particular tree and
shrub species. Large coopered vessels were primarily made of wood from Quercus sp., Pinus sylvestris and Taxus
baccata. The manufacture of turned utensils usually involved Fraxinus excelsior, while stave bowls were made
using only Pinus sylvestris and Picea/Larix (mainly Picea abies).

To verify the local availability of the source taxa, we used pollen sequences from natural and anthropogenic
sites in the vicinity of the places where the examined artefacts were found. The choice of wood was limited by
the availability of the trees and shrubs. In north-western Poland the most important taxa used for woodwork-
ing in the Middle Ages were Pinus sylvestris, Quercus sp., Fraxinus excelsior and Fagus sylvatica; in the south,
Picea/Larix and Abies alba were used most frequently. Some items made of Abies alba, Picea and Larix were
imported from other parts of the country.

We inferred two stages of the use of wood by medieval Polish craftsmen. In the first stage, from the mid-10t"
century to the late 12t century, they largely used deciduous taxa; the second stage, from the 13 to the 15%
centuries, saw the increased use of conifers.

We found that the medieval craftsmen chose high-quality wood without defects. Radial wood with the best
technical parameters was preferred. Its share increased in the late Middle Ages; this can be attributed to the
craftsmen’s increasing familiarity with carpentry techniques.
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INTRODUCTION

In the Middle Ages, large open areas were
created on the Polish landscape as settlements
grew and the economy developed, displacing
woodlands. However, large-scale deforestation
did not take place everywhere at the same
time in Poland (e.g. Ralska-Jasiewiczowa
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& Latalowa 1996, Tyszkiewicz 2003, Mako-
honienko 2004, Noryskiewicz 2013, Pelisiak
et al. 2006, Wacnik et al. 2014). Gall Anonim
(d. after 1116) described early medieval Poland
as a country of “lush forests” (Dowiat 1985).
It is estimated that woodlands and swamps
occupied 70-80% of its area in the 10% century
(Dembinska & Podwiniska 1978). According to
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historical and archaeological data, the devel-
opment of medieval settlements and agricul-
ture — the main causes of deforestation — first
occurred in Wielkopolska (Greater Poland) and
in the southern part of the Malopolska (Lesser
Poland) Uplands (Biatobok 1970, Kornas 1972,
Makohonienko 2004, Buko 2011). In the early
Middle Ages, the upper Carpathians and
Sudetes were poorly exploited (Dembinska
& Podwinska 1978, Parczewski et al. 2012,
Wacnik et al. 2016). In Silesia and around
Czestochowa, Olkusz, Nowy Sgcz and the
Swietokrzyskie Mts, the reduction of wood-
lands intensified in the 14% and 15% centuries,
primarily in connection with industrial devel-
opment (Biatobok 1970). From the 11t/12% to
the 16 centuries, woodlands were also cleared
in north-eastern Poland (Kostrowicki 2009,
Brown & Pluskowski 2011, Szal et al. 2014,
Wacnik et al. 2012, Norys$kiewicz 2013).
Human-caused environmental changes
associated with the formation of the cultural
landscape were modified by natural factors
such as climate change, for example during the
so-called Dark Ages Cold Period (DACP), Medi-
eval Warm Period (MWP) and Little Ice Age
(LIA), as well as by hydrological phenomena
and changes in soil cover (e.g. Lorenz 2000).
The effects of human-environment interactions
are particularly conspicuous in areas of highly
varied landscape (Parczewski 2007). In the
Carpathians and their foreland, for example,
increased frequency of floods in the 10%-12th
centuries was associated with the expansion of
settlements and deforestation of alluvial plains
(e.g. Starkel 1981, Starkel et al. 2006, L.anczont
et al. 2006, Klimek et al. 2006, Gebica 2013,
Gebica et al. 2013), while the Late Middle Ages
were marked by increased colonization of the
upper Vistula River catchment (Maruszczak
1988, Kukulak 2004). Cold climate was com-
mon in the Northern Hemisphere between
400 and 765 AD (Helama et al. 2014). Sum-
ming up the latest data on climate variability
in Poland over the last millennium, Przybylak
(2016) showed that the mean air temperature
during the Medieval Warm Period, which prob-
ably persisted to the early 14 or early 15%
century, was 0.5-1.0°C higher than nowadays.
The so-called Little Ice Age began around the
middle of the 16 century and ended probably
in the second half of the 19th century. During
this period, winters were cooler (by 1.5-3.0°C
versus 1901-1960), but summers were warmer

(by ca 0.5°C on average). Some authors (e.g.
Dugmore et al. 2007, Biintgen et al 2006, 2013)
point to a relationship between favourable cli-
mate during the MWP and economic, demo-
graphic, cultural and political development in
Europe. On the other hand, worsening of the
climate from the onset of the LIA contributed
to economic crisis, widespread famine and
plague pandemic (e.g. Iyigun et al. 2017, Lima
2014, Waldinger 2014).

Elements of the medieval economy such
as agriculture, construction, metallurgy and
potash-making played key roles in large-area
deforestation (Tyszkiewicz 2003, Kostrowicki
2009). Wood-based manufacture, widespread
during that time, also contributed to the
exploitation of woodland communities. Wood
was one of the main materials used to make
items of everyday use, due to its wide avail-
ability, ease of processing, and useful physi-
cal properties (e.g. Rulewicz 1958, Dembinska
& Podwinska 1978, Miskiewicz 2010, Sydor
2011, Bobik 2012), especially its low weight
and high strength (Tubielewicz 1994). The
abundance and diversity of household items
made of wood is shown in inventories of prop-
erty left by the deceased. Records of the San-
domierz city council from the 16th century
include information about townspeople pos-
sessing wooden chests, beds, benches, ladders,
tables (and table legs), plates of various sizes,
bowls, barrels, baskets, spoons, salt mortars,
weaving combs, flax hackles and wooden plugs
(Gloger 1903). Other historical data, accord-
ing to which Prince Henry the Bearded (d.
1238) conveyed to the Trzebnica monastery
three turners, of which “each shall [make] for
Christmas 15 cups and 100 bowls, the same for
Easter and St. Bartholomew’s” (Dowiat 1985),
also picture the scale and intensity of produc-
tion of turned wooden vessels at that time.

Selective harvesting of economically valu-
able species of trees and shrubs for special-
ized craft manufacture may have affected the
taxonomic composition and age structure of
the woods, and to some extent may have con-
tributed to the fragmentation of woodlands. In
this context, the main purpose of this study
was to identify the genera of the wood used
for crafts, and to analyse the factors that influ-
enced the choice of wood in the Middle Ages:
namely, its availability in the vicinity of set-
tlements as well as the technical and practical
qualities of various kinds of wood.
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We posited (1) that in the Middle Ages, the
choice of wood for particular uses was selective
and depended on its properties; (2) that the tax-
onomic spectrum of trees and shrubs serving as
sources of the wood recovered from archaeologi-
cal sites was strongly associated with the com-
position of woodland communities, reflected in
the palynological record; and (3) that selective
and large-scale exploitation of taxa for wood-
craft could eliminate certain species from the
woodlands of the nearby surroundings.

Our study relies on the results of published
analyses (Cywa 2018a) and new xylological
studies (by K. Cywa) of five archaeological sites:
Czerchéw 1, Szczecin Wzgérze Zamkowe 44,
Szczecin-Podzamcze V/VI, Torun Kopernika
11-13, and Tum (200 wooden artefacts in total).
Previously unpublished data are also pre-
sented, showing the sorts, grades and quality
of the wood used for crafts in medieval Poland.
Particular emphasis is placed on analysis of the
environmental aspects of wood selection at par-
ticular sites, relying on local palynological data
as a source of information on the availability of
various tree and shrub species.

OUTLINE OF THE MIDDLE AGES
IN POLAND, BASED ON ARCHAEOLOGICAL
AND HISTORICAL SOURCES

In Poland the medieval period lasted from
the 5%/6k to late 15t centuries, and was a time
of diverse transformations related to the
organization of the Polish state (e.g. Wyrozum-
ski 1982, Nowak 2010, Buko 2011). During the
reign of the early Piasts, Europe had a variety
of political structures, and the state borders
and centres of power were not stable (Dowiat
1985). The most important trade routes run-
ning through Polish lands changed several
times during the Middle Ages as a result of
shifting spheres of influence and mutual rela-
tions among Europe’s most economically devel-
oped regions (Samsonowicz 1973). Archaeo-
logical sources distinguish several stages of
the early Middle Ages in Poland: the Early
Slavic period, tribal period, and state (Piast)
period (Fig. 1), which differed in their levels
of social development and in the organization
of manufacture (Buko 2011, Iwaszczuk 2014).
From the 7t to 9 centuries, early urban cen-
tres developed in Poland as tribal communi-
ties matured, transforming from embryonic
settlements in the tribal period to developed
centres in the Piast State period (Buko 1999,

2011). In the early Middle Ages, the basis of
Poland’s territorial organization was a net-
work of strongholds, which over time spawned
suburban settlements as places for trade and
crafts (e.g. Szulc 1995, Buko 1999, Marciniak-
Kajzer 2011). These suburbs became the seeds
of future towns (Szulc 1995). During the Piast
period (late 10% to early 13% centuries) there
were various types of early urban centres in
Poland: those already established during the
tribal period and then reorganized in the Piast
period, such as Wolin, Szczecin, Wawel and
Leczyca, as well as those founded under the
rule of the first Piasts, where previously open
tribal settlements once stood, such as Plock,
Kruszwica, Gdansk, Opole and Wroctaw (Buko
1999). During the formation of the Polish state
(8t to early 10 centuries) there also were craft
and trade centres in Western Pomerania, such
as Wolin, Szczecin and Kolobrzeg, where, due
to their different conditions of socio-economic
development, the role of crafts and long-dis-
tance trade was far greater than in other cen-
tres; their infrastructure was like that of early
cities (Piskorski 2005, Buko 2011). An impor-
tant breakthrough in the development of towns
in Poland was their chartering under German
law in the 13* and 14* centuries (Dembinska
& Podwiniska 1978, Tyszkiewicz 2003, Mar-
ciniak-Kajzer 2011, Samsonowicz 2014). In
the 15 century, each town had its own coun-
cil and, unlike villages, had brick-and-mortar
houses (Wyrozumski 1982). Hence, in medi-
eval Poland, manufacture developed in the fol-
lowing types of early urban centres: pre-settle-
ment centres; those chartered under Western
European law (13t—14% centuries); and late
medieval and early Renaissance towns from
the 14t/15%-16%" centuries, having a devel-
oped urban plan and administrative structure
(Tyszkiewicz 2003). Chartering of cities under
German law also involved the establishment
of guild organizations of craftsmen in certain
professions, which dealt with control of the
production process (Barnycz-Gupieniec 1961,
delicz 1965, Jezierski & Leszczynska 2001,
Samsonowicz 2014). The literature also draws
attention to standardization of craft manufac-
ture, involving simplification of technological
processes, mass production, and acceleration of
the production cycle (Barnycz-Gupieniec 1961,
Wysocka 1999, Losinski 2008, Bobik 2012). It is
estimated that in 15th-century cities of Central
Europe, craftsmen accounted for 33% to 69%
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of the urban population (Samsonowicz 2014).
Many of the occupations involved woodcraft:
for example, carpenter, joiner, cooper, turner,
wheelwright, boatbuilder, saddler and shield
maker (Ostrowska 1962, Wysocka 2001, Tysz-
kiewicz 2003). On the other hand, historical
data indicate that guild-based crafts were not
the predominant form of organizing production
in medieval Poland. They only predominated
in Gdansk, Torun and Wroctaw. In Krakéw at
the turn of the 15%/16%" centuries there were
still dozens of craft professions performed out-
side guilds (Jelicz 1965, Samsonowicz 2014).
Some wooden items were made by household-
ers themselves for their own needs. Accord-
ing to archaeologists, the items they made as
part of their household chores included carved
utensils, vessels, wickerwork, net floats and
dugout canoes (Dembiriska & Podwiniska 1978,
Wrzesinski 1994, Losiniski et al. 2003). Ethno-
graphic data show that as late as the mid-19t
century almost all the inhabitants of Polish
villages in forested areas were engaged in
woodworking (Skuza 2012). For example, mak-
ing needles for tying and repairing fishing nets
was traditionally one of the chores of children
in Kashubia, an ethnic area in north-western

Szczecin:
Wzgérze Zamkowe V, |, Podzamcze V/IV, §
Wzgérze Zamkowe 44, Podzamcze II, 111 §
Padzamcze VIV, Rynek Warzywny,
Podzamcze V/VI, Podgrodzie 1

4 4 Ostréow Tumski, f
Ostréw Tumski il =5

j Rynek,
4 Wiezienna 1011

Site - data published by other authors
Site - own data
©  -locality (locus)

Kopernika 11-13 §
4| Bankowa 14/16, |5
B Sw. Ducha

Poland (Kucharska 1978). Some archaeologi-
cal studies suggest that wood-turning was
also done at home (Baran 2003, Kowalska
& Dworaczyk 2011).

MATERIAL AND METHODS

XYLOLOGICAL ANALYSIS

We studied the use of wood for crafts in medieval
Poland by examining various household items made
of wood, discovered by archaeologists at sites of Pol-
ish strongholds and early urban centres: 1523 medi-
eval artefacts from 19 archaeological sites housed
in Polish museum and institute collections (Tab. 1,
Fig. 2, Cywa 2018b (unpubl.): Annex 1). Some of the
collections were large and diverse, such as those from
Szczecin-Podzamcze V/VI and Torunn Bankowa 14/16,
and others were single items, such as the finds from
Drohiczyn, Czermno 70 and Krakéw Stawkowska 14/6.
The analysed artefacts are of very diverse functions
(Fig. 3a). Among them are scoops, turned bowls, small
stave bowls, parts of buckets and barrels, spoons, var-
ious dowels and plugs, tools and small construction
elements (Pl. 1). Archaeologists consider such things
to be typical of homes or homesteads, associated with
daily household activities (e.g. Dziekonski & Kodcka
1939, Barnycz-Gupieniec 1959, 1961, Wysocka 1999,
Grupa 2000, Kowalska & Dworaczyk 2011).

Kotobrzeg: —2 m
Ratuszowa, z 9
E. Gierczak,

Armii Krajowej

D ST,
[Brédno Stare 2}

P 45 7

Rynek Giéwny,
Kazimierz,
Wawel benches, Maly Rynek,
Wawel sector X, Krakéw town,
Wawel sector VI, Stawkowska 14/6,
Grodzka 57, Stawkowska 17
‘

Fig. 2. Location of studied sites
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Table 1. Summary of site-related data examined by the authors

Site References Chronology Geogr E.lphmal Man.l types Owner institution quber
coordinates of items of items
Czerchéw 1 Cywa 2018b 10t—11* cent. 51°59'08.43"N, |architectural ele- | Museum of Archaeol- 21
(unpubl.) 19°18'21.10"E | ments of ogy and Ethnography
wattle wall in L6dz
Czermno 2 Cywa 2016b, 10/11th—13th 50°39'33.54"N, |scoop handle, Centre for Archaeology 8
Cywa 2018a cent. 23°42'32.90"E | board, slat, of Hills and Uplands
vessel turned on |(Institute of Archaeol-
two sides ogy and Ethnology, Pol-
ish Academy of Sciences
in Krakéw)
Czermno 70 Cywa 2018a 10/11th—13th 50°39'35.46"N, | sickle handle Centre for Archaeology 1
cent. 23°42'29.86"E of Hills and Uplands
(Institute of Archaeol-
ogy and Ethnology, Pol-
ish Academy of Sciences
in Krakéw)
Drohiczyn Cywa 2016a, 14%_15% cent. 52°23'38.48"N, | spindle Institute of Archaeology 1
Cywa 2018a 22°39'31.50"E University of 1.6dz
Krakow Cywa 2018a late Middle Ages | 50°03'25.38"N, |peg, dowel pin Archaeological Museum 2
Grodzka 57 19°56'16.75"E | for making rope |in Krakéw
Krakéw Rynek Cywa 2018a early Middle 50°03'41.33"N, | stave-built Archaeological Museum 2
Gléwny Ratusz Ages 19°56'11.11"E | vessel in Krakéw
Krakéw Cywa 2018a late Middle Ages | 50°03'49.42"N, | baton-shaped Archaeological Museum 1
Stawkowska 14/6 19°56'14.81"E | object of in Krakow
unknown func-
tion
Krakéw Cywa 2018a late Middle Ages | 50°3'52.23"N, |stave-built and |Archaeological Museum 10
Stawkowska 17 — modern period | 19°56'19.40"E |turned vessel, in Krakéw
peg
Krakéw town Cywa 2018a late Middle Ages | 50°03'41.88"N, |stave-built Archaeological Museum 2
19°56'23.19"E | vessel, float in Krakéw
Krakéw Wawel VI, |Cywa 2018a Middle Ages 50°03'13.47"N, | objects of various | Royal Castle on Wawel 129
V, X,VII, XI 19°56'06.15"E | functions Hill
Radom 2 Cywa 2018a mid 9t cent. — |51°24'04.67"N, |objects of various |Jacek Malczewski 161
mid 13" cent. 21°07'51.95"E | functions Museum in Radom
Szczecin Wzgorze Cywa 2018b late 10t cent. — |53°25'34.72"N, | objects of various | Centre for Medieval 23
Zamkowe 44 (unpubl.) early 12t cent. |14°33'38.48"E |functions Archaeology of the Bal-
tic Region (Institute of
Archaeology and Eth-
nology, Polish Academy
of Sciences in Szczecin)
Szczecin-Podzamcze | Cywa 2018a 2nd quarter 13% | 53°25'31.96"N, |objects of various | National Museum in 100
quarter V, (some objects cent. — late 14t | 14°33'42.03"E |functions Szczecin
excavation IV were determined |cent.
by D. Baran
(20083) for the
first time)
Szczecin-Podzamcze | Cywa 2016a, period before 53°25'31.96"N, | objects of various | National Museum in 42
quarter V, Cywa 2018a chartering of 14°33'42.03"E | functions Szczecin
excavation V city — 15 cent.
Szczecin-Podzameze | Cywa 2016a, Middle Ages 53°25'31.96"N, | objects of various | National Museum in 591
quarter V, Cywa 2018a, 14°33'42.03"E | functions Szczecin
excavation VI* (some objects
were first
determined by
D. Baran (2003)
for the first time)
Torun Cywa 2018a 1%t half 13t cent. | 53°00'30.26"N, |objects of various | District Museum in 213
Bankowa 14/16 — 15 cent. 18°36'14.99"E | functions Torun
Toruni Cywa 2018b 1%t half 13t cent. | 53°00'33.33"N, | objects of various | District Museum in 145
Kopernika 11-13 (unpubl.) — 15t cent. 18°36'13.78"E | functions, mainly | Toruni
stave-built and
turned vessels
Tum Cywa 2018b late 10t cent. — |52°03'12.15"N, | objects of various | Museum of Archaeol- 6
(unpubl.) 1%t half 14% cent. | 19°13'38.48"E |functions ogy and Ethnography

in L6dz
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Table 1. Continued

Site References Chronology Geogrz}phlcal Mau.l types Owner institution Nu.mber
coordinates of items of items
Wolin 3 Janowski et al. | Middle Ages 53°50'31.42"N, | objects of various | Centre for Medieval 65
2015, 14°36'59.24"E | functions Archaeology of the Bal-
Cywa 2018a tic Region (Institute of
Archaeology and Eth-
nology, Polish Academy
of Sciences in Szczecin)
Number of objects (total) 1523

* — new determination from this site included, grey shading — new sites

We individually examined the artefacts and all their
wooden elements separately, including, for example,
inserted dowels. To describe the anatomical structure
of the wood of each item, LM observations of three sec-
tions (transversal, longitudinal tangential, longitudi-
nal radial) were made at 25-400x using a Carl Zeiss
Amplival microscope. Due to the historical value of the
examined items, thin slices of wood were taken directly
from the surface of the objects. In some cases the outer
layers were very deteriorated, so larger pieces were cut
in order to reach less damaged wood. Taxonomic iden-
tification was done by comparing diagnostic features
(PL. 2, 3) observed in particular sections (Gale & Cut-
ler 2000, Litynska-Zajac & Wasylikowa 2005, Girtner
& Schweingruber 2013). Table 2 summarizes the most
important anatomical features of the taxa identified and
verified against comparative material from the collec-
tions of the W. Szafer Institute of Botany, Polish Acad-
emy of Sciences, and against descriptions in atlases of
wood and bark anatomy (Greguss 1945, Freund 1951,
Schweingruber 1978, Benkova & Schweingruber 2004,
Schweingruber et al. 2011).

Anatomical characters can be used to identify the
wood of most Polish trees and shrubs only to genus
level (Acer sp., Alnus sp., Betula sp., Populus sp.,

a Weapons 0.46% b
Toys and games 0.72% Artand cult 0.20%

Rods, walking sticks 1.71%

Torches 2.30%

Carved bowls and other
containers 2.50%

Ropes 0.13%
Attire and hygiene 0.07%

tave-built vessels 43.73%

e
%=

KRXKL
%

:’0
b

0
D02
SRS

<
%
QYL

o

1900 000,
Xa

‘\

%

X

$
XL
e

Corylus avellana 1.44%
Fagus sylvatica 1.51%

Pinus sylvestris bark 2.50%,
Salix sp. 2.69%,

Euonymus sp.
3.02%

Quercus sp., Salix sp., Tilia sp., etc.). For spruce and
larch the determination is usually not precise and is
limited to Picea/Larix. We distinguished spruce from
larch using a method based on the mutual proportions
of different types of bordered pits in transverse ray
tracheids (Bartholin 1979, Anagnost et al. 1994). Our
methodology for working on medieval material and
our results in differentiating wood types are described
in detail in a separate paper (Cywa, Litynska-Zajac,
Wacnik, in preparation).

In the modern wood industry, the quality of the raw
material is assessed in the standing trees and later in
the cut wood (Kociecki 1991). Logs of roundwood are
sorted by size and quality (Szczuka & Zurowski 1994),
based on the use of dendrometric methods and on stand-
ards for permitted wood defects (Kimbar 2011). In our
examination we also paid attention to characteristics
indicating the quality of the wood. We described and/
or measured macroscopic features such as the number
of annual growth rings visible in transverse section,
their minimum and maximum width, the orientation
of annual growth rings relative to the broadest surface
of the object, the type of anatomical plane visible on
the broadest surface, as well as the size and number of
knots (Cywa 2018b (unpubl.): Annex 1). In this study,

Betula sp. bark 0.66%

bark cf. Ulmus laevis 0.66%
Ulmus sp. 0.46%

Betula sp. 0.39%

Larix decidua 0.33%
Carpinus betulus 0.33% Cornus sp. 0.13%
undet. deciduous 0.26% Tilia sp. 0.07%
Maloideae cf. Malus/Crataegus Viscum album 0.07%
/Pyrus type 0.26% Tilia sp. phloem 0.07%

Juniperus communis 0.20%
undet. coniferous 0.20%
Salix sp. bark 0.20%
Populus sp. 0.13%

Sambucus sp. 1.25% Tilia sp. bark 0.13%

Acersp. 1.90%,

Taxus baccata
3.55%

Abies alba

Quercus sp.
9.19%

Fig. 3. Summary of functional (a) and taxonomic (b) composition of medieval wooden artefacts from Polish archaeological sites

(N = 1523 objects determined by authors)
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knots more than 2 cm in diameter are termed very
large, knots 0.5-2 cm in diameter are large, and knots
less than 0.5 cm in diameter are small. The presence of
fungi and/or insect tunnels was also reported, as well
as the state of wood preservation.

One of the most important parameters for assess-
ing the technical quality of wood is annual growth
ring width, with 3 mm width being the boundary
between narrow-grain and wide-grain wood (Krzysik
1957, Kociecki 1991). We did not use modern meth-
ods of determining average ring width (e.g. Krzysik

1957), since the original size of the logs from which the
objects were formed (and hence the length of the rays)
was unknown. We recorded the item as being made
of narrow-grained wood when the measured annual
grain width was less than 3 mm, and as being made of
wide-grain wood when annual grain width was 3 mm
or more. For artefacts of varying annual grain widths
we applied a similar rule: it was noted as narrow-grain
if the upper limit of annual grain width was less than
3 mm, and as wide-grain if the lower or upper limit was
3 mm or more.




Table 2. Summary of the most important diagnostic features of microscopic wood structure (after Schweingruber 1978, Wheeler et al. 1989, Richter et al. 2004, Surminski 2000, Kokociniski 2005), and list of species of trees and shrubs in Poland (after Mirek et al. 2002)
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Acer pseudoplatanus L., Acer campestre L., Acer platanoides L. Acer s + . . . + + . + + N + . .
P (PL. 2.3) (PL. 2.3) (PL. 2.4)
Alnus glutinosa (L.) Gaertn.*, Alnus incana (L.) Moensch*, Alnus viridis (Chaix) DC. Al s + + . + + + + . o + . . .
In Lam. & DC. nus sp. (PL 2.5) | (Pl 2.5) (PL 2.6)
Betula humilis Schrank, Betula nana L., Betula oycoviensis Besser, Betula pubescens
Ehrh., Betula pubescens Ehrh. subsp. carpatica (Willd.) Asch. & Graebn., Betula Betula sp. + + + + + + + + + + + + + + +
pubescens Ehrh. subsp. pubescens, Betula szaferi Jentys-Szaferowa ex Staszk.
Carpinus betulus L. . + +
Carpinus betulus + + + + + + (PL 2.7) * | (PL 2.8) + + + +
Cornus sanguinea L., Cornus sanguinea L. subsp. australis (C.A. MEY.) Jav., Cornus + +
sanguinea L. subsp. hungarica (Karpati) So6, Cornus sanguinea L. subsp. sanguinea, |Cornus sp. + + (PL. 2.10) + + (PL 2.11) +
Cornus suecica L. (taxon extinct in Poland) . 4 . 2.
Corylus avellana L. Corylus avellana + + + + Pl ; 12) + + + +
Euonymus europaea L., Euonymus verrucosa Scop. + +
Evonymus sp. + + + + (PL 2.13) + (PL 2.13) + +
Fagus sylvatica L., Fagus sylvatica L. subsp. sylvatica F loati + + + + + + + + + . + + . + |+
agus sycvatica (PL 2.14) | (PL. 2.14) (PL 2.14) (PL 2.15) | (P 2.15) (Pl 2.16) (PL 2.16) (PL 2.16)
Fraxinus excelsior L. Fraxinus excelsior + + + | + + + + + + + + +
(Pl. 3.18)
Pyrus pyraster (L.) Burgsd., Malus sylvestris Mill. Maloideae cf. Malus/ + + + + + + + + + +
Crataegus/Pyrus type (PL 3.1) (PL. 3.1) (PL 3.2)
P(.)pulus*t:emula L*., Populus alba L.**, Populus xcanescens (Aiton) Sm., Populus Populus sp. + . . . + . + + + + L + . + b e +
nigra L.* (PL. 3.8)
Quercus petraea (Matt.) Liebl., Quercus robur L. Quercus sp. + + + + + + + + + + + + +
Salix alba L., Salix alpina Scop., Salix aurita L., Salix bicolor L., Salix caprea L.,
Salix cinerea L., Salix daphnoides Vill., Salix eleagnos Scop., Salix fragilis L., Salix
hastata L., Salix helvetica Vill., Salix lapponum L., Salix myrsinifolia Salisb., Salix + + + +
myrtilloides L., Salix pentandra L., Salix purpurea L., Salix repens L., Salix repens Salix sp. (PL 3.9) + (PL. 3.9) + + + + + + + + | (PL 3.10) + + (PL 3.10) + +
ssp. rosmarinifolia (L.) Hartm., Salix starkeana Willd., Salix reticulata L., Salix T T T T
retusa L., Salix xrubens Schrank, Salix silesiaca Willd., Salix triandra L., Salix vimi-
nalis L., Salix xdasyclados Wimm.
Sambucus nigra L., Sambucus racemosa L., Sambucus ebulus L. Samb s + + + . . + + + + + + N + + N
Amoucts sp- (Pl 3.11) (PL 3.11) (PL 3.12) (Pl 3.12) (Pl 3.12) (Pl 3.13) (Pl 3.13) (PL. 3.13)
Tilia cordata Mill., Tilia platyphyllos Scop. Tilia sp. + + + + + +
Ulmus laevis Pall., Ulmus glabra Huds., Ulmus minor Mill. emend. Richens Ulmus sp. + + + + + + + + + + +
Viscum album L., Viscum album ssp. abietis (Wiesb.) Vollm., Viscum album ssp. ) + + +
album, Viscum album ssp. austriacum (Wiesb.) Vollm. Viscum album + + (PL. 3.17) (PL. 3.17) + (PL. 3.16)
Abies alba Mill. Abies alba + + + + Pl +2 D + + | + +
Juniperus communis L., Juniperus communis subsp. communis, Juniperus commu- ) ) +
nis subsp. alpina (Sm.) Celak., Juniperus sabina L. (very rare, relict) Juniperus communis + + (PL. 2.17) + +
Larix decidua Mill., Larix decidua ssp. decidua, Larix decidua ssp. polonica (Racib.) . +
. Larix sp. + + + + + + | + + + | +
Domin (Pl 3.5)
Picea abies (L.) H. Karst. Picea abies + + + + . N I + + |+
(PL. 3.3) (PL. 3.3) (PL. 3.5)
Pinus sylvestris L. . . +
Pinus sylvestris + + + (PL2.6) + |+ |+ |+ |+ + + +
Taxus baccata L. +
Taxus baccata (PL 3.15) X + + + +
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Archeological site descriptions
and potential vegetation

Wolin

The oldest Wolin settlement was established at the
end of the 8t century or somewhat later. It is thought
that from the second half of the 9* century Wolin was
already a fully developed early medieval town. As
a centre of craft manufacture and as a transport and
trade node it was one of the most important urban
centres in the Baltic zone (Losinski 2008, Stanistawski
2013). The Wolin settlement consisted of a fortified
town with a port on the Dziwna Strait, a stronghold
on Srebrne Wzgérze (Silver Hill), and suburban settle-
ments; its densely built houses stretched 3—4 km along
the western bank of the Dziwna Strait (Losinski 2008,
Malinowska-Sypek et al. 2010). The fortified suburban
settlements were craft and trade districts. The town
also had four ports. The town landscape was com-
pleted by a bridge over the Dziwna and a ferry cross-
ing (Losinski 2008). Wolin’s glory days lasted from
the second half of the 10 century through the first
half of the 11*" century. Following a series of Danish
raids, its role declined toward the end of the 12t cen-
tury (Losinski 2008, Miskiewicz 2010). Hydrological
changes also contributed to the town’s decline, causing
silting of the port on the Dziwna. After the stronghold
fell, a Slav village functioned on the site until the mid-
dle of the 12t century, and later it was granted a town
charter under Liibeck law by the Pomeranian Duke
Barnim I in 1278 (Miskiewicz 2010).

The artefacts from Wolin were discovered in 2011—
2013 during excavation work done by the Institute of
Archaeology and Ethnology, Polish Academy of Sci-
ences in Szczecin, in the area between the Old Town
(site 1) and the so-called Fishing Suburb (site 2); that
research was supervised by A. Janowski. At that time
the remains of early medieval port structures were
uncovered, constructed possibly at the turn of the
first and second decades of the 10* century (Janowski
et al. 2015).

<
<

The potential natural vegetation of the Wolin
area includes mostly subcontinental mixed conif-
erous forest (Querco-Pinetum) and lowland beech
forest (Melico-Fagetum). Communities of alder forest
(Carici elongatae-Alnetum) and oak-hornbeam forest
(Stellario-Carpinetum) may have grown on the bank
of the Dziwna close to the Wolin 3 site. Further
inland, north of that site, communities of oak-birch
forest (Betulo-Quercetum) and beech-oak forest (Fago-
Quercetum) may also have been present (Matuszkie-
wicz 2008a).

Szczecin

The oldest farming settlement was established
in the 8% century on Wzgérze Zamkowe (Castle Hill)
(Cnotliwy et al. 1983, Piskorski 2005, Losiriski 2008,
Kowalska & Dworaczyk 2011). In the 9% century,
Wzgérze Zamkowe became increasingly densely set-
tled and covered about 1.2 ha (Piskorski 2005). In the
third quarter of that century at the latest, the settle-
ment was surrounded by a horseshoe-shaped fortifica-
tion (Cnotliwy et al. 1983, Leciejewicz & Wieczorowski
1983, Cnotliwy 1987). At the beginning of the 10 cen-
tury, a craft and trade suburbium developed on the
Oder River side at the foot of the hillside settlement
(Leciegjewicz & Wieczorowski 1983, Rulewicz 1984,
Piskorski 2005, Losinski 2008, Kowalska & Dwora-
czyk 2011). During the 11 century this lower town
was also surrounded by fortifications (Piskorski 2005,
Losiriski 2008). In the 11* century, Szczecin became
a fully developed early urban centre (Losiniski 2008)
consisting of two parts: a stronghold on Wzgérze Zam-
kowe and a sprawling craft, trade and fishing suburb
on the Oder floodplain terrace (e.g.: Cnotliwy et al.
1983, Cnotliwy 1987, Losiriski et al. 2003, Kowalska
& Dworaczyk 2011). At that time the Szczecin centre
became a major town of Western Pomerania; this was
associated with the breakdown of long-distance trade,
which affected coastal centres (Cnotliwy 1996, Piskor-
ski 2005, Kowalska & Dworaczyk 2011). Up to the
beginning of the 12% century, Szczecin was an urban
republic governed by the local aristocracy (Leciejewicz

Plate 1. Selected objects from the analysed sites (photo K. Cywa). 1. Float, Betula sp. bark, inv. no. 526, Szczecin Wzgérze
Zamkowe 44, Centre for Medieval Archaeology of the Baltic Region, Institute of Archaeology and Ethnology, Polish Academy of
Sciences in Szczecin; 2. Element of weaving workshop, Quercus sp., inv. no. 160/66, Radom 2 site, Jacek Malczewski Museum
in Radom; 3. Object of undetermined function, Quercus sp., inv. no. unknown, Czerchéw 1 site, Museum of Archaeology and
Ethnography in L4dZ; 4. Pedal of a foot-mortar?, Betula sp., inv. no. 228/64, Radom 2 site, Jacek Malczewski Museum in Radom;
5. Carpentry mallet, undetermined deciduous, inv. no. 218/65, Radom 2 site, Jacek Malczewski Museum in Rado; 6. Pestle?, Acer
sp. inv. no. MAK/S/82/2, Krakéw Stawkowska 14/6 site, Archaeological Museum in Krakéw; 7. Barrel stave, Quercus sp., inv.
no. 480, Toruri Kopernika 11-13 site, District Museum in Torun; 8. Turned/carved vessel, Acer sp., inv. no. D76-77-19-12-D1,
Radom 2 site, Jacek Malczewski Museum in Radom; 9. Furniture fragment, Quercus sp., inv. no. unknown, Tum k/feczycy site,
Museum of Archaeology and Ethnography in £.6dz; 10. Spade, Quercus sp., inv. no. 1160, Szczecin Podzamcze V/VI site, National
Museum in Szczecin; 11. Turning waste, Acer sp., inv. no. 7311, Szczecin Podzamcze V/VI site, National Museum in Szczecin;
12. Part of musical instrument — mouthpiece, Salix sp., inv. no. 929, Wolin 3 site, Centre for Medieval Archaeology of the Baltic
Region, Institute of Archaeology and Ethnology, Polish Academy of Sciences in Szczecin; 13. Peg/rake tooth?, Pinus sylvestris, inv.
no. 179/64, Radom 2 site, Jacek Malczewski Museum in Radom; 14. Peg/plug?, Taxus baccata, inv. no. 7745, Szczecin Podzamcze
V/VI site, National Museum in Szczecin; 15. Needle/pricker, Taxus baccata, inv. no. 381, Szczecin Wzgérze Zamkowe 44 site,
Centre for Medieval Archaeology of the Baltic Region, Institute of Archaeology and Ethnology, Polish Academy of Sciences in
Szczecin; 16. Oar, Fraxinus excelsior, inv. no. 531a, Toruri Kopernika 11-13 site, District Museum in Torur; 17. Scoop/mortar
(semifinished?), Alnus sp., inv. no. 200/65, Radom 2 site, Jacek Malczewski Museum in Radom; 18. Scoop, Fraxinus excelsior, inv.
no. unknown, Tum k/Leczycy site, Museum of Archaeology and Ethnography in £.6dz; 19. Bowl turned on one side (exterior view),
Fraxinus excelsior, inv. no. 426, Torunn Kopernika 11-13 site, District Museum in Torun; 20. Corrugated object of undetermined
function, Taxus baccata, inv. no. 185/66, Radom 2 site, Jacek Malczewski Museum in Radom; 21. Dowel pin, Alnus sp., inv. no.
8392, Szczecin Podzamcze V/VI site, National Museum in Szczecin; 22. Fragment of sharpened stick, Corylus avellana, inv. no.
8936, Szczecin Podzamcze V/VI site, National Museum in Szczecin. Scale bars = 5 cm
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& Wieczorowski 1983, Cnotliwy 1996, Piskorski 2005).
In the middle of the 12% century, West Pomeranian
Duke Warcistaw made it one of the main ducal seats
(Cnotliwy et al. 1983). The town’s decline coincided
with repeated Danish raids, followed by the Branden-
burg intervention (Kowalska & Dworaczyk 2011).
Around the middle of the 13t century, the town was
granted a charter under Magdeburg law (Cnotliwy
1987, Piskorski 2005, Losiriski 2008). In the 13% cen-
tury the ducal castle was erected on the hill (Cnotliwy
et al. 1983).

Material for xylological analyses came from both
parts of the early medieval Szczecin settlement
complex: the upper region, the so-called stronghold
(Szczecin Wzgérze Zamkowe 44, trench No. XV); and
the lower 