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Abstract

The history of the medieval Baltic is dominated by the crusading movement of the 13th to 15th centuries. The crusades
resulted in significant changes to the organisation, ownership and administration of the landscape, with a significant shift in
patterns of land use. However, our understanding of the environmental impact of the crusades has been almost exclusively
informed by written sources. This paper synthesises existing palynological evidence for medieval landscape transformation
in the southeast and eastern Baltic, focusing on the ecological impact of the crusading movement, and considers some key

questions, challenges and priorities for future research.

Key words: Crusades, human impact, woodland clearance, agricultural intensification, palynology.

DOI: http://dx.doi.org/10.15181/ab.v20i0.806
Introduction

Palynological studies in the southeast and eastern Bal-
tic have contributed significantly to our understanding
of the vegetation history of Europe during the 11,500
years since the end of the last (Weichselian) Ice Age
(e.g. Saarse, Veski 2001; Poska, Saarse 2002; Ralska-
Jasiewiczowa et al. 2004a; Niinemets, Saarse 2007;
Stancikaité et al. 2004). In addition to preserving
valuable records of past vegetation and environmen-
tal change, pollen from Baltic peat bogs and lakes also
retain important evidence on human impact histories,
often in the form of evidence for woodland clearance
and agricultural activity, reflecting successive periods
of settlement expansion and abandonment. The ma-
jority of palynological investigations, however, have
tended to focus on reconstructing patterns of vegeta-
tion change and land use by prehistoric agrarian and
pre-agrarian hunter-gatherer communities, with much
less attention paid to landscape transformation during
the medieval and post-medieval periods.

What characterises the upper portion of many pollen
profiles across the southeast and eastern Baltic is the
evidence for vegetation change and land use of a scale
not previously encountered. Earlier phases of woodland
clearance and agricultural activity are typically smaller
in scale and often more limited in duration, followed
by woodland regeneration. \Vegetation and land use
changes from the medieval period are characterised by
a significant and often prolonged decline in woodland,
particularly in Prussia (present-day northeast Poland),
accompanied by an intensification of agricultural ac-

tivity, marked by a continuous cereal-pollen curve.
However, this key horizon in pollen profiles is often
poorly dated and studied at a low temporal resolution,
presenting difficulties in connecting the palynological
data with the wider archaeological and documentary
evidence for land use change.

The medieval period, beginning in the tenth century in
northern Poland with the formation of the Polish state
(Piast dynasty), the 13th century in Latvia and Esto-
nia, and the late 14th century in Lithuania, is a time
of significant social, economic and political develop-
ment, with consequent changes in vegetation and land
use. Here, the medieval period can be characterised by
the introduction of Christian beliefs and institutions
comparable to the rest of Europe. The Teutonic State
is unique in being a theocracy established through
conquest and run exclusively by military orders and
bishops. Christianisation was accompanied by coloni-
sation, particularly in Prussia by German and Polish
settlers, marked by the development of networks of
towns and settlements, all secured with heavily forti-
fied castles. Conquest, colonisation and religious con-
version occurred in tandem with economic expansion
and the growth of pan-European trading networks;
most notably the development of the Hanse from the
13th century, and the growing trade in Baltic timber
and grain (Hybel 2002; Haneca et al. 2005; Wazny
2005). These interlinked processes had a significant
impact on the medieval landscapes of the southeast
and eastern Baltic that are detectable today in the pol-
len record.



Previous studies of the environmental impact of cru-
sading have been almost exclusively informed by
written sources. These sources, often in the form of
inventories, demonstrate the diversity and intensity
of resource exploitation (Joachim 1973), but date pre-
dominantly from the end of the 14th century and lack
the longer-term perspective available from the palyno-
logical record. This paper aims to demonstrate the con-
tribution that palaeoecological analytic techniques can
make to the study of the ecological impact of crusading
by providing a synthesis of the available palynological
data for medieval landscape transformation from the
southeast and eastern Baltic region. By taking a long-
er-term perspective, it is possible to examine changing
patterns of land use over several centuries, and assess
the extent to which local environments in the Baltic
were transformed from the 13th century as a result of
the crusading movement. How is the evidence for land-
scape change in the medieval period distinct from ear-
lier phases of human disturbance in the preceding Iron
Age? Are differences apparent in the nature and tim-
ing of landscape transformation, within and between
Prussia (Poland) and Livonia (Latvia and Estonia), and
between frontier and heartland areas? What are the key
questions and priorities for future research?

Study area

The archaeological and historical
background

The Baltic crusades involved the conquest, colonisa-
tion and Christianisation of present-day northeast Po-
land, Latvia and Estonia by the Teutonic and Livonian
Order (Fig. 1), beginning with the conquest of the Livs
(1198-1209) and Estonians (1208-1227) by the Livo-
nian Brothers of the Sword. The island of Saaremaa
remained unconquered until 1261. Following their de-
feat by the Samogitians in 1236, the Livonian Broth-
ers of the Sword were merged into the Teutonic Order,
known thereafter as the Livonian Order. Northern
Estonia was subsequently ceded back to the Danish
crown, but was later reoccupied by the Teutonic Or-
der in 1343. The conquest of Prussian tribal lands by
the Teutonic Order occurred from 1235 to 1287, fol-
lowed by the annexation of Gdansk and Pomeralia in
1309, and the purchase of the New March in 1402 from
King Sigismund of Luxemburg. The Teutonic Order
also held additional land within the Polish Kingdom,
but only for relatively short periods of time, includ-
ing the territories of Stupska (1329-1341), Kujawy
(1332-1343), Dobrzynska (1329-1343, 1352-1355,
1392-1405, 1409-1410), Zawkrzenska (1384—1399,
1408-1411), Wiska (1382-1402) and Zmudz (1398—

1409) (Biskup et al. 2009, Map 6). It was not until
their defeat at Grinwald (Tannenberg) in 1410 that the
Teutonic Order’s influence began to wane, with their
territories progressively disintegrating over the follow-
ing century, ending in the secularisation of Prussia in
1525. The Livonian Order persisted until 1561, fol-
lowing their defeat by the Russians during the Livo-
nian Wars (1558-1583). Today, many of the Order’s
castles have disappeared or lie ruined and abandoned,
but during the 13th to 15th centuries they were cen-
tres for reorganising indigenous tribal territories, and
along with towns and colonising settlements, formed
the backbone of the new Christian states.

Geographical background

The east and southeast Baltic form the northwest part of
the European plain, located within the boreo-nemoral
forest zone. The physical landscape is characterised by
a uniformly low relief, formed in part as a consequence
of successive glaciations; the vast majority of the ter-
rain lies below 100 metres a.s.l., with the highest points
in Estonia and Latvia little more than 300 metres a.s.l.
There is, however, significant variation in landforms,
from upland plateaus to lowlands, marked by numer-
ous lakes and mires, constituting a sizeable proportion
(around 10%) of the study area. Woodland remains an
important feature of the landscape, accounting for 44%
(Estonia), 42% (Latvia), 33% (Lithuania) and 28%
(Poland) of the present-day land area. Pine and spruce
form the primary component of these woodlands, al-
though much of this is semi-natural or planted; the re-
maining land comprising a mixture of arable fields and
meadows. The study area lies at the transition between
continental and oceanic climates, with mean average
January and July temperatures varying between -7°C
and 17°C in Estonia, and -5°C to 18.5°C in northeast
Poland. During winter, the expansion of Siberian high
pressure systems can lead to temperatures falling as
low as -30°C, with significant southern expansion of
sea ice across the eastern Baltic. Mean annual precipi-
tation is between 500 and 700 milimetres per year.

Methods

Pollen studies have been included in this review only
if they have accompanying radiocarbon dates < 1500
14C years BP (dating from approximately the fifth to
the seventh centuries), providing a broader chrono-
logical context for landscape transformations apparent
during the medieval period. In total, 72 sequences meet
the criterion (Appendix). Many other sequences were
excluded from this review, either because they lack de-
posits of the relevant age, or contain medieval deposits
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that were not directly radiocarbon dated. This by no
means represents a complete inventory of pollen cores
from the study area, but every effort has been made to
include the most relevant sequences. All radiocarbon
dates are quoted in uncalibrated years BP, followed by
the laboratory code (where provided) and calibrated
years AD at 95.4% confidence. Radiocarbon dates with
uncertainties >150 years are also excluded.

The palynological resource,
its potential and limitations

The palynological studies discussed here cover those
lands conquered by the military orders as well as ‘con-
tested land’ bordering the Grand Duchy of Lithuania
along the eastern borders of Prussia and southern Li-
vonia (Fig. 1). Of the 72 pollen sequences (Appendix
A), 42 are located within Livonia (Estonia 30, Latvia
11, Lithuania one), 28 within Prussia (Poland 26, Rus-
sia one, Lithuania one), and two within contested land
(Lithuania).

There is significant variation in the quality of the pollen
data, which requires consideration when synthesising
multiple sequences across a large geographical area;
it is not the intention here to review the pre-deposi-
tional formation processes of the pollen record, which
are already covered in detail elsewhere (see Moore et
al. 1991 for a comprehensive review), except, for ex-
ample, where these may affect the choice of sampling
location. Chronological resolution varies enormously
between sequences dependent on the sampling inter-

val and number of radiocarbon dates. Long pollen
sequences covering several thousand years often lack
the sample and chronological resolution required to
resolve rapid or short-term changes in vegetation oc-
curring at the sub-centennial to decadal scale. Of the
72 pollen studies, comprising 158 14C dates, half (35
sequences) have only one 14C date < 1500 14Cyrs BP
(Fig. 2). This significantly limits the chronological res-
olution of pollen sequences, irrespective of the sample
interval. Issues of chronological precision are particu-
larly important for the medieval period where the reso-
lution offered by documentary sources and key artefact
typologies is significantly more precise than the pal-
aeoenvironmental record. Single 14C dates when cali-
brated may cover a century or more, dependent on the
uncertainty and relationship to plateaus on the calibra-
tion curve, and can create difficulties in distinguishing
between events that may be of either Late Iron Age or
medieval date. Multiple 14C dates are therefore neces-
sary to develop more accurate depositional models that
enable more precise correlation between the chrono-
logical, vegetational and archaeological data.

However, the distribution and coverage of 14C dates
is also variable. A significant number of sequences
include 14C dates predating the medieval period, par-
ticularly those sequences with only single 14C dates <
1500 14Cyrs BP (Fig. 3). Subsequent patterns of veg-
etation change, therefore, lack a precise chronological
context. Sequences with multiple 14C dates at least
provide the opportunity to develop depositional mod-
els, and here there is more balanced radiocarbon cover-
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Fig. 2. The total number of radiocarbon dates (< 1500 14C years BP) per pollen sequence (prepared by authors).

ARCHAEOLOGIABALTICA 20

®—

LIFE AT

THE FRON-
TIER:THE
ECOLOGICAL
SIGNATURES
OF HUMAN
COLONISATION
IN THE NORTH

27




Medieval Landscape

Transformation in the

Southeast and Eastern Baltic:

Palaeoenvironmental

Perspectives on the
Colonisation of

ALEX BROWN,

Frontier Landscapes

ALEKSANDER
PLUSKOWSKI

28

CALAD
Q O O H O H L O S O
@ rb(ﬁ.') D‘QQ {DQQ Q)QQ) /\QQ %QQ CQQQ \00 N ,\"LQ \’b() ,\\)9 ;\QDQ \@Q (\Q '\CbQ \%Q
[
N A A N N (N A A R N A
P-20 I
E21 ]
E-25 I
P19 i
E23 I
E-20 | ]
PA7 [
E28 .
E26 | ]
E27 P ————
E29 |
P21 i T —
LA-11 [
P3 |
P4 s
E24 ]
LA i——— |
LA-10 |
LA-8 |
E22 |
P18 ]
E7 E—
Lh4
LA-4 [ ]
E9 —————
Lk2 ]
LA6 [——
Lk3 | |
=] 1
P I
E11 |
P2 |
P6 =
E19 ]
P-25 [ —
MIGRATION PERIOD
LATE IRON AGE EARLY MEDIEVAL CRUSADES POST-MEDIEVAL
(POLAND)

Fig. 3. The plot of the calibrated date ranges for pollen sequences with single radiocarbon dates < 1500 14C years BP in
relation to the principal archaeological periods (prepared by authors).

age of the Late Iron Age and medieval periods (Fig. 4).
However, of the 36 sequences with multiple 14C dates,
only 20 include three or more 14C dates (Fig. 2) that
enable the development of more detailed depositional
models. Although many sequences may show similar
patterns of vegetation change, whether poorly dated or
not dated at all, the lack of chronological context only
serves to dilute the pattern apparent in those sequences
where a clear chronological context can be established.
The general caveat advocated here, therefore, is to
avoid applying greater levels of chronological preci-
sion to vegetation changes than the 14C dates allow,
irrespective of sample interval.

The pollen sequences derive from a range of deposi-
tional contexts (Appendix); the majority are from mires
(37) and lakes (27), but with a small number from river
flood plain (two), deltaic (one) and lagoon-shore (two)
environments, as well from on site cultural layers (two)
and buried soils (one). Differences in depositional con-
text affect the taphonomy of the pollen record, but also
the relative source area of pollen. The latter is very
much linked to the size of the depositional basin; the
smaller the basin, the smaller the relative source area
(RSA) for pollen. Although the relationship is non-
linear, computer simulation techniques increasingly
allow for refined statistical estimates of RSA range
(see Gaillard et al. 2008; Hellman et al. 2009). Smaller
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Fig. 4. The plot of the calibrated date ranges for pollen sequences with multiple radiocarbon dates < 1500 14C years BP in
relation to the principal archaeological periods (prepared by authors).

depositional basins are therefore better for studying lo-
cal vegetation changes; larger basins will increasingly
reflect the regional pollen catchment.

The type of depositional basin and location of pollen
core are also important in detecting evidence of human
activity. Anthropogenic signals are typically stronger
in lake cores where cultivation results in the increased
erosion and input of soils and sediments from sur-
rounding fields. By comparison, people generally
avoided bogs, and although they may have cultivated
suitable surrounding land, the in situ vegetation of the
bog surface acts both as a physical barrier impeding
the effective dispersal of pollen from the adjacent dry

ground, and in producing pollen which further dilutes
the cultural signal. The strongest cultural signals are
therefore present in pollen cores closest to the interface
between bog and dry ground, where the filter effect of
the wetland vegetation is weakest, and where agricul-
tural sediments may erode into the bog-edge; cultural
signals become progressively weaker further into the
bog or as the bog expands. The filter effect also applies
in situations where lakes are surrounded by thick veg-
etation, but the effect is less pronounced where lakes
are foci for human activity, or where inflowing streams
bring sediment containing pollen from the surrounding
catchment.
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Riverine, estuarine and lagoon sediments, by com-
parison, will include pollen transported over perhaps
considerable distances, including from sediments and
soils of both Holocene and pre—Holocene age within
their respective fluvial catchments. The water bodies
of estuaries and lagoons will also include a reservoir of
pollen that may have been held in suspension for many
years (Dark, Allen 2005). Pollen within cultural layers,
including buried soils, may also be mixed or percolated
down through a soil/sediment profile as a result of both
bioturbation (e.g. earthworm activity and rooting) and
anthropogenic processes. The latter may introduce pol-
len from sources related to very specific activities, for
example, organic additions to soils (e.g. manure), food
waste and pollen contained within materials transport-
ed to the site from varying distances.

Prussia (Fig. 5)
The Kulmerland

The early crusades during the first half of the 13th cen-
tury were focused on the Kulmerland, representing an
active frontier region between the expanding Teutonic
state and the Kingdom of Poland. Prior to the crusades,
the Kulmerland was a contested zone between Polish
magnates and Prussian tribes, and witnessed active
Slavic colonisation from the tenth century. The region
thus witnessed two phases of colonisation, from the
tenth and 13th centuries.

Pollen sequences from the Kulmerland, in common
with much of northern Poland, show a predominantly
wooded environment during the preceding late lron
Age, characterised by hornbeam-oak (Carpinus-
Quercus) dominated woodland. Hornbeam in particu-
lar reaches its highest Holocene pollen values from ca.
1500 BP (fifth to seventh centuries), at a time of gen-
eral forest regeneration during the Migration Period
(Ralska-Jasiewiczowa et al. 2004b), but subsequently
declines in importance by about the tenth century. Pol-
len data from Linje mire (P-5; Noryskiewicz 2005),
Chelmno/Rybaki (P-15; Noryskiewicz 2004a), Usé¢
(P—-16; Noryskiewicz 2004b) and Radzyn Chelminski
(P-22; Wynne 2011) show a consistent picture of de-
clining woodland, associated with a rise in pollen taxa
indicative of increasing human impact from around the
tenth century. This is typically characterised by the start
of a continuous cereal pollen curve, and an increase in
herbaceous pollen taxa strongly associated with human
activity, including plants such as cornflower (Centau-
rea cyanus), a weed typically associated with cultiva-
tion, and which has been argued to reflect the presence
of permanent rye fields (Vuorela 1986). At Linje mire
and Radzyn Chelminski, this horizon produced similar

dates of 101550 BP (Gd-15645, cal. AD 943 to 1155,
Noryskiewicz 2005) and 1035430 BP (GU-24507,
cal. AD 890 to 1040, Wynne 2011). At Us¢ however,
the increase in anthropogenic indicators occurs mid-
way between two closely spaced dates of 1340+35 BP
(Poz-3633, cal. AD 640 to 772) and 830+70 BP (Ki-
10270, cal. AD 1040 to 1281, Noryskiewicz 2004b),
whilst at Chetmno/Rybaki the increase in cereal pollen
occurs between dates of 136070 BP (Ki-9673, cal.
AD 640 to 772) and 1030+70 BP (Ki-9672, cal. AD
863 to 1175, Noryskiewicz 2004a). Similar increases in
the pollen of cereals and weeds and taxa characteristic
of pasture and disturbed land are also apparent in near-
by sequences from Czystochleb (P-19), dated prior to
1250+120 BP (cal. AD 425 to 829), and Napole (P-3),
prior to 959+190 BP (cal. AD 675 to 1310), but in both
cases the pollen data lack chronological precision due
to the single dates and large uncertainties; neither se-
quence includes subsequent dates within the medieval
period (Filbrandt-Czaja, Noryskiewicz 2003). The sig-
nificant levels of early medieval woodland clearance,
yet relatively small increase in cereal pollen compared
to the later medieval period, have led to suggestions
that communities may have been cultivating more mil-
let (Panicum) in the early medieval period (Latatowa,
personal communication), with rye (Secale) becoming
more popular in the later medieval. The dominance of
millet over other cultivated plants in archaeobotanical
samples from early medieval urban contexts, including
Gdansk (Badura 2011), emphasises its importance at
this time, yet it is palynologically invisible, as its pol-
len is indistinguishable from that of grass. The top of
the Chetmno/Rybaki sequence pre-dates the crusades,
but at all the other sequences there is a second increase
in cultural indicators, with a marked intensification in
cereal cultivation, particularly rye, dated at Linje mire
to 670110 BP (Gd-16255, cal. AD 1153 to 1448),
Radzyn Chetminski to 690430 BP (GU-24506, cal.
AD 1260 to 1390), and at Us¢ after 830+70 BP (Ki—
10270, cal. AD 1040 to 1281). These two phases of
intensifying human activity, although poorly resolved
chronologically, could thus be argued to relate to Slav-
ic and Germanic colonisation occurring from the tenth
and 13th centuries respectively. Subsequent fluctua-
tions in cereal pollen values are apparent, which may
reflect instability within this frontier zone.

Pomesania and Pogesania

The lower Vistula and its tributary the Nogat represent-
ed an active frontier zone between Slavic Pomeralia
(eastern Pomerania) and Prussian Pomesania. Po-
meranian settlements, strongholds and ceramics are
recorded east of the Nogat in the 11th and 12th cen-
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turies, followed in the early 13th century by Prussian
expansion and the arrival in 1236 of the Teutonic Order
moving north from the Kulmerland. Despite the con-
centration of pollen diagrams within the Vistula basin
(Ralska-Jasiewiczowa et al. 2004a, Fig. 107), few of
these sequences include deposits with associated ra-
diocarbon dates < 1500 14C years BP (Fig. 5).

However, a pollen core three kilometres south of Mal-
bork (German Marienburg) (P-7) produced evidence
for the significant clearance of woodland and agricul-
tural intensification during the medieval period. Al-
though the sediments are highly compressed, the start
of a continuous rye pollen curve is dated 865+30 BP
(Wk-24853, cal. AD 1040 to 1260) with values in-
creasing significantly by 515+30 BP (GU-20433,
cal. AD 1320 to 1450), coinciding with the construc-
tion and expansion of the castle at Malbork (Brown,
Pluskowski 2011). Additional pollen cores from the
Malbork commandery landscape will further elucidate
the nature of vegetation changes during the medieval
period. Several cores, currently under analysis by the
author, have been taken from within and along the mar-
gins of the forest of Sztum; an area of extant woodland
that documentary sources suggest remained wooded
and was surrounded by several medieval settlements
and manors. Initial assessment of pollen cores support
the view that the woodland survived large-scale clear-
ance, parts of which may also have been managed as
an important resource, as documentary sources suggest
(Che¢, Gancewski 2009).

Further to the east, pollen analysis from Lake Dru-
zno, although undated beyond 6440+50 BP, shows
two sequential phases of increasing woodland clear-
ance and agricultural intensification within the top
metre of sediment (Zachowicz et al. 1982; Zachowicz,
Kepinska 1987) similar to that seen in sequences from
the Kulmerland. The first phase follows the character-
istic decline in hornbeam, well dated in other pollen
sequences to around the tenth century, with the sec-
ond phase characterised by an additional increase in
the pollen of cereals and ruderals. The location of the
sequence is significant, being in close proximity to the
important early medieval (ninth to 12th century) trad-
ing emporium of Truso (Buko) and the Teutonic Order
town of Elblag (Fig. 1), administrative headquarters of
the Teutonic state, and an important centre in the grain
trade (Hybel 2002). Plant macrofossil analysis from
urban deposits in Elblag produced few actual cereal
remains, but did include significant quantities of weeds
associated with millet and root crops (Latatowa et al.
2003).

Pomeralia (Eastern Pomerania)

There are several radiocarbon-dated pollen sequences
to the west of the Vistula within Pomeralia (Fig. 5),
concentrated in the Tuchola region and along the Baltic
coast, with several unpublished and ongoing sequences
from Gdansk and its hinterland (Latalowa, personal
communication). The pollen evidence from Pomeralia
suggests phases of increasing human impact during the
early medieval period, which can be related to archaeo-
logically and historically attested phases of Slavic set-
tlement. The region did not come under the control of
the Teutonic Order until 1309, although there is signifi-
cant variation apparent in the pollen evidence.

Studies within the Tuchola National Park at Tuchola
Peatland (P-17) suggest an increase in cereals and an-
thropogenic indicators from ca. AD 1000 (Lamentow-
icz et al. 2008b), although the horizon is poorly dated,
with a more substantial increase in rye pollen values in
subsequent centuries. Pollen analysis from the Wier-
zchlas site also shows an increase in cereal pollen from
around the tenth century, with a later undated intensifi-
cation (Pidek et al. 2009). A nearby pollen study from
Jelenia Wyspa (P-1) likewise shows a small increase
in cereal pollen from ca. AD 1000, with the start of a
continuous rye pollen curve in the 15th century, but
only increasing substantially more recently, within the
last 150 years (Lamentowicz et al. 2007). However,
pollen data from Lake Wielkie Gacno (P-23) show a
significant drop in arboreal pollen and an increase in
cereal pollen from the eighth century, with a distinct
increase in human influence from the late tenth cen-
tury, followed by increasing grazing indicators from
AD 1300 (Hjelmroos 1981). Nearby sequences at Lake
Maly Suszek, Suszek and Lake Kgsowo exhibit similar
pollen profiles, with evidence of significant woodland
clearance and agricultural expansion, dated by com-
parison with the Lake Wielkie Gacno sequence to the
medieval period (Miotk-Szpiganowicz 1992; Berglund
et al. 1993). The Kegsowo sequence in particular is ar-
gued to show a clear increase in cereals from the 11th
century, intensifying through the 12th to 16th centu-
ries, with the almost complete disappearance of oak-
hornbeam-dominated deciduous woodland around AD
1200, with further intensive clearings in the 14th and
15th centuries (Miotk-Szpiganowicz 1992). The evi-
dence for intensifying human impact in the Lake Wiel-
kie Gacno, Kgsowo, Maly Suszek and Suszek pollen
sequences is mirrored by an increase in archaeological
evidence of human settlement of medieval date in the
region. There is a dense distribution of both early me-
dieval open settlements and fortified strongholds from
the ninth to the 12th centuries, as well as settlements
from the 13th century (Miotk-Szpiganowicz 1992,
Fig. 7).



Further to the north at Stazki mire (P-8), located within
the Kaszuby lakelands, pollen of rye and wheat (Triti-
cum) are present, although in small quantities, from the
base of the sequence dated ca. AD 800, but do not in-
crease, along with other anthropogenic indicators, un-
til the early 16th century (Lamentowicz et al. 2008a).
In addition, there are several pollen sequences with
medieval-dated deposits along the Baltic coast west of
Gdansk (Danzig). Although of low chronological and
sample resolution, pollen data from Gizdepka (P-11)
and Beka (P-12) show an increase in wet meadows,
with an associated increase in cereal pollen during the
medieval period. This is dated at Gizdepka just prior to
600+75 BP (cal. AD 1276 to 1438), and at Beka from
980+100 BP (cal. AD 868 to 1263), although the Beka
sequence does not extend beyond 885+105 BP (cal. AD
966 to 1293) (Miotk-Szpiganowicz et al. 2010). Pollen
data from Gotebiewo (P—14), located a few kilometres
west of Gdansk, shows large-scale deforestation of
oak-hornbeam forests from the tenth and 11th centu-
ries, associated with the development of early medi-
eval Gdansk (Latatowa et al. 2009). Archaeobotanical
samples from both early and later medieval contexts
within Gdansk indicate that millet was the most preva-
lent cereal in the early medieval period, with rye and
wheat becoming the most popular cereals in the later
medieval period (Badura 2011). From the 14th century,
Gdansk developed into a major transit port for the ex-
port of grain, chiefly rye, throughout the Baltic and the
North Sea, becoming the foremost economic power in
the Baltic by the 15th century. The economic status of
Gdansk is further emphasised by the numerous finds of
exotic plants, reflecting the wealth of the city burghers,
who must have consumed some of these.

The Great Masurian Lakelands

The landscape of northeast Prussia is characterised
by numerous connected lakes, rivers, streams and
marshes, surrounded by broad swathes of woodland.
Paradoxically, despite the palynological potential and
numerous pollen studies of the many lakes and bogs
(e.g. Wacnik, Madeyska 2008), this vast area is the
least well supported by relevant pollen data on the
Late Iron Age and medieval period; only three studies,
Lake Mitkowskie (P-2; Majeda et al. 2010), Lake Wo-
jnowo (P-26, Wacnik 2009) and Lake Wigry (P-10;
Kupryjanowicz 2007), have accompanying 14C dates
<1500 14C years BP. In other cases, it is apparent that
more recent organic deposits have been lost or degrad-
ed, perhaps as a result of peat cutting or agricultural
drainage. For example, the top of the sediment profile
of the former Lake Staswinskie, a large mire system
located about two kilometres to the east of Lake Wo-

jonow, dates from the early medieval period at the very
latest (Wacnik, Ralska-Jasiewiczowa 2010; Wacnik,
personal communication).

Prior to the crusades, Prussia was inhabited by sev-
eral tribes, including the Galindians within the Great
Masurian Lakelands. The territory of Galindia is de-
scribed by Peter of Dusburg as ‘terra desolata’ (deso-
late land), specifically recounting the destruction of
the Galindians by a neighbouring tribe (of unknown
name), resulting in a depopulated wilderness (Nowak-
iewicz, Wrdblewski 2003). Much the same description
of the landscape applies to Sudovia, located to the east,
inhabited by a powerful Prussian tribe (Sudovians),
defeated by the Teutonic Order in 1283. Following
their defeat, the remaining Sudovians were resettled
to the west, apparently leaving a depopulated country
that developed into an extensive wooded wilderness,
a formidable natural barrier separating Teutonic Prus-
sia from Lithuania (Urban 2003). The area remains an
unstable military frontier throughout the 14th century,
with only limited colonisation before the 15th century.

However, pollen analysis from Lake Wigry, located
at the boundaries of Galindia and Sudovia, indicates
the regeneration of woodland in the second half of the
first millennium AD, with decreasing levels of human
indicators, a picture at odds with the archaeological
evidence for intensive colonisation at this time (Ku-
pryjanowicz 2007). Moreover, the subsequent phase
(cal. AD 1274 to 1601) is characterised by decreas-
ing woodlands and an increase in cereal cultivation,
including rye and buckwheat, again at odds with ar-
chaeological evidence that the area was uninhabited
between the 13th and 15th centuries.

Pollen analysis from Lake Mitkowski also seems to
contradict the ‘desolate land” description of Galindia
by Peter of Dusburg. There is rapid and almost com-
plete deforestation of the lake catchment from cal. AD
1000 to 1150, with intensive cultivation of cereals,
hemp (Cannabis sativa) and buckwheat (Fagopyrum
esculentum) in the 13th century (Majeda et al. 2010).
The ecological signature is repeated to the north at
Lake Wojnowo, likewise showing evidence of sub-
stantial deforestation and cultivation (Wacnik et al.
2012). Importantly, Lake Wojnowo is located below
the Prussian stronghold of Swieta Gora, where recent
excavations have produced cultural material from pits
demonstrating settlement continuity from Prussian to
Teutonic periods; a situation unique in the region, as
all other tribal strongholds have failed to produce cul-
tural material beyond the 13th century (Karczewski et
al., forthcoming). The apparent contradiction between
pollen and documentary sources emphasises the poten-
tial dangers in generalising entire regions from often
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localised sources of data, and instead underlines the
importance of developing a more nuanced picture of
land use. Whilst the chronicles of Peter of Dusburg
record the destruction of many tribal strongholds, in
cases supported by archaeological data, it is equally
clear from the Lake Mitkowskie and Wojnowo pollen
sequences, and excavations at Swigta Gora, that pock-
ets of settlement continued into the 14th century and
beyond.

Livonia (Fig. 6)

Southern Livonia (Latvia) and
Samogitia (northwest Lithuania)

The Livonian crusade began with the conquest of the
Livs and Latgalians (1209 to 1227) (eastern Latvia)
by the armies of the Bishops and Sword Brothers (the
Livonian Order after 1237); and later, following the
conquest of Estonia, by partially successful crusades
in western Latvia (1219 to 1290), resulting in the sub-
jugation of Curonia and northern Semigalia. Samogitia
remained unconquered, forming contested territory be-
tween Livonia and the Grand Duchy of Lithuania.

Although research into the Holocene vegetation his-
tory of Latvia has taken place since the early 20th cen-
tury, the Late Iron Age and medieval periods are poorly
supported by well-dated pollen studies (Fig. 6; Appen-
dix). The evidence from the small number of 14C dated
pollen sequences suggests only intermittent and small
increases in pollen taxa indicative of human activity
at this time, despite the archaeological and historical
evidence that the Late Iron Age in the east Baltic was
a period of demographic and economic expansion (Ki-
hno, Valk 1999).

Most pollen diagrams suggest that tree pollen does
not decline significantly until perhaps the end of the
15th century. Written sources suggest that there was
little management of Latvian woodlands, with no evi-
dence of coppicing, whilst many sacred forests, mainly
oak and lime (Tilia), were tolerated by the Order until
the arrival of the Jesuits in the 16th century (Klavins
2011). However, written sources relating to Riga in-
dicate that there was a lack of timber resources in the
surrounding region by AD 1255, with a subsequent
increase in the exploitation of woodlands along the
Dauga River and its tributaries. Oak wainscots (high-
quality timber boards) are also recorded as an impor-
tant export from Riga (Zunde 1998/1999), although
woodland exploitation appears to have been limited in
extent beyond Riga. Pollen analysis from Eipurs and
Dzelve-Kronis bogs (La—2-3; Kuske et al. 2010) show
only small increases in pollen indicative of pasture/

meadow and arable land during the medieval period,
at Eipurs bog from a level dated 689+50 BP (cal. AD
1228 to 1398) and at Dzelve-Kronis bog after 757+55
BP (cal. AD 1169 to 1381), in both cases following
the crusades. Indications of human activity are like-
wise sparse from Nineris mire (La-1), three kilome-
tres north of the headquarters of the Livonian Order
at Cgsis, with preliminary analysis suggesting little or
no cereal cultivation in the vicinity of the mire before
205430 BP (GU-23349, cal. AD 1640 to 1960). An
earlier although small increase in pasture and arable
land was recorded in the Lake Kiizi (La—4) sequence
from a level dated 925+30 BP (cal. AD 1029 to 1180,
Kangur et al. 2009). In eastern Latvia, pollen analysis
from Lake Kurjanovas (La—7) produced evidence of an
increase and continuous curve in cereal pollen from the
Bronze Age, with an increase in rye, albeit intermittent,
from around the tenth century (Heikkil&, Seppa 2010).

In northeast Lithuania, a reduction in woodland and an
increase in agricultural activity of Late Iron Age date
is apparent in pollen sequences from Lake Birzulis
(Li-2; Stancikaité et al. 2006), the Baltija Uplands
(Li—4; Stancikaité et al. 2004) and from Impiltis Iron
Age hill-fort on the Curonian coast (Li—1; Stancikaite
et al. 2009), followed by a regression in human activ-
ity during the medieval period. This is most obvious
from Impiltis, where there is significant woodland re-
generation and a reduction in agricultural activity from
ca. AD 1250, which is argued to reflect the changing
social and political situation in Curonia at this time
(Stancikaité et al. 2009); the area remained an active
frontier zone between Livonia and Lithuania into the
16th century. Written sources nonetheless show that
Lithuanian timber was being exported to Konigsberg
and Danzig from the early 15th century, increasing
after the defeat of the Teutonic Order at Grinwald in
1410, but that Lithuanian woodlands were most exten-
sively exploited from the mid-16th century (Pukiené,
Ozalas 2007).

Northern Livonia and the Duchy
of Estonia (Estonia)

The conquest of northern Livonia took place on mul-
tiple fronts; the Sword Brothers were engaged in a
protracted and bloody crusade in southern Estonia
(1208 to 1227), whilst the Danes invaded northern Es-
tonia (1219), and the Swedes unsuccessfully invaded
western Estonia (1220). Although northern Estonia
was briefly conquered by the Sword Brothers, it was
ceded back to the Danish crown (the Duchy of Esto-
nia), but was later annexed by the Teutonic Order in
1343. Saaremaa, inhabited by the Osilians, was only
conquered in 1261, after several unsuccessful attempts
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by Denmark, the Livonian Order and the Bishopric of
Osel Wiek to subdue and Christianise the island.

During the Late Iron Age (AD 800 to 1300), Saare-
maa is argued to have been the most developed part
of Estonia, perhaps in part as a consequence of con-
tacts with Scandinavia and its favourable position
on the Baltic-Black Sea trade route. Documentary
sources highlight the increasing power of the Osilian
navy during this time (Magi 2004). The archaeological
material points towards rapid development from the
tenth century, with the Danish book of land taxation
(Liber Census Danig) listing 3,000 farmsteads by AD
1300 (Ligi 1992). Several pollen studies from across
Saaremaa demonstrate increasing human impact on
the landscape during the Late Iron Age (ca. AD 800
to 1300). At Surusoo and Vedruka mire (E-6), peaks
in rye, barley (Hordeum) and cornflower suggest the
existence of permanent arable fields from around AD
850 (Poska, Saarse 2002), with a small peak in cereal
pollen at Jdvikasoo mire (E-24) dated to between the
eighth and tenth centuries (Hansson et al. 1996). Sub-
sequent increases in cereal pollen, particularly rye, are
apparent in all three sequences. Only at Vedruka mire
has this been radiocarbon dated, producing a date of
590430 BP (Ta-2572, cal. AD 1307 to 1403; Poska,
Saarse 2002), perhaps suggesting an increase in culti-
vation following the final conquest and Christianisation
of Saaremaa. However, there is little or no evidence
for agricultural activity in pollen sequences from lakes
Jéarvesso (E-30) or Karujéva (E-17) (Saarse, Konigs-
son 1992). As a whole, the medieval period on Saare-
maa remains poorly supported by well-dated pollen
sequences, whilst archaeobotanical studies are largely
limited to urban contexts from mainland Estonia.

Pollen studies from the north coast of Estonia (Fig. 6;
Duchy of Estonia) likewise suggest an increase in ag-
ricultural activity during the Late Iron Age, intensify-
ing in the medieval period, although the chronological
resolution of the pollen data remains an issue. Pollen
studies from Kahala (E3, E22) show continuous values
for cereal pollen from AD 700, and rye from AD 850,
the latter peaking in value around AD 1200. Documen-
tary sources record the presence of three villages and
40 plots of arable land in the Kahala region in AD 1240
(Poska, Saarse 1999). Rye pollen also increases in se-
quences from Lake Viitna Linajarv (E-9) from 885+70
BP (cal. AD 1010 to 1265, Punning et al. 2007) and
Lake Viitna Pikkjarv (E-5) dated to 650+45 BP
(TIn-2141, cal. AD 1275 to 1400). Estimated dates
for increases in cereal cultivation are also proposed
for pollen sequences close to Tallinn, including from
Lake Maardu around AD 1000 and 1300, perhaps as-
sociated with an increase in village settlements and the
development of rotational field systems recorded from

the 11th century (Veski, Lang 1996). Likewise, from
nearby Tondi mire, there are indications of agricultural
intensification from both the Viking Age and the medi-
eval period, the latter archaeologically well-attested to,
with 13 farms and villages from the 13th century re-
corded in the vicinity of the mire (Lang, Kimmel 1996;
Kimmel et al. 1996).

In southern Estonia, pollen studies likewise indicate
the cultivation of a range of crops throughout the Vi-
king Age and the Late Iron Age, including rye, wheat,
cannabis and flax (Linum usitatissimum). For example,
pollen from Lake Verijarv (E-1) shows a continuous
cereal curve from the seventh century, with a continu-
ous increase in wheat from cal AD 1250 (Niinemets,
Saarse 2009), whilst there is an increase in cultivated
land from the eighth century onwards from Lake Ala-
Pika (E-23) (Kihno, Valk 1999). However, it is ap-
parent from other pollen sequences that agricultural
intensification occurs only after the crusades/conquest,
or is accompanied by fluctuations in cereal pollen re-
sulting from the impact of warfare or as a consequence
of disease, famine or climate.

Pollen within varved sediments from Lake Tougjérv
(E-20) shows a generally wooded landscape prior to
AD 1200, but with an increase in agricultural activ-
ity apparent only from AD 1350 (Veski et al. 2005).
The surroundings of Lake Lasva (E-2) were likewise
densely forested between AD 1000 and 1150, with
extensive arable farming occurring only after the con-
quest, with a large increase in charcoal and pollen from
grasses and a range of cereal pollen. A subsequent de-
cline in cereal pollen during the 14th century is argued
to reflect the impact of the Black Death (Niinemets,
Saarse 2009; Niinemets 2010). From Arikul4 mire (E-
12), a continuous cereal pollen curve does not occur
until the level dated 540+30 BP (Gu-23343, cal. AD
1316 to 1437). Interestingly, at Parika mire (E-4), an
increase in agricultural activity from AD 1100 is fol-
lowed by a small decline in cereal pollen at the end
of the Iron Age, disappearing completely in about AD
1200 to 1250, only to reappear later. The collapse in
arable farming is ascribed to the effects of both battles
and plagues (Niinemets et al. 2002).

In the majority of the above cases, arable farming does
not appear to intensify/re-intensify until the 14th cen-
tury, although there are obvious problems in relating
historically documented events with, in cases, poorly
chronologically resolved pollen data. The first decades
after the conquest probably saw no major changes in
everyday life; there was limited colonisation beyond
the towns and castles, and it took most of the 13th
century to fully conquer and stabilise the territory of
Estonia. However, it is possible to hypothesise that the



increase in cereal pollen during the 14th century may
be linked to increased political stability, the growth of
urban centres, the growing significance of the Hanse-
atic League and foreign trading networks, and the es-
tablishment of serfdom, creating an increased demand
for agricultural produce (Raun 2002; Kala 2005). The
importance of agricultural produce, particularly rye, is
demonstrated not only from the pollen record, but also
through documentary and archaeobotanical evidence
for its significance as a consumable, tradable and tax-
able commaodity. Remains of rye, along with barely, are
typically the most important cultivated plants within
archaeobotanical samples in urban contexts from Tal-
linn, Tartu, Parnu and Viljandi. Lesser quantities of
wheat, millet and buckwheat are also recorded, along
with a range of legumes, wild and exotic plants (fruits,
spices and oil/fibre plants), the latter reflecting the de-
velopment of longer-distance trade routes (Sillasoo,
Hiie 2007).

Discussion and conclusions

The medieval period, dominated by the crusading
movement, witnesses a significant change in the own-
ership, organisation and administration of the land-
scape, with significant changes in patterns of land
use from the preceding Late Iron Age. These changes
cannot be characterised in the same manner or inten-
sity across the entire Baltic region. The timing and the
scale of human impact result from a complex interre-
lationship between changes in political geography and
patterns of warfare and colonisation across the Baltic,
combined with variations in vegetation, topography,
population density and the agricultural capacity of the
landscape. Differences in the temporal and spatial im-
pact of human activity are apparent in the pollen record
both within and between Prussia and Livonia, although
variations in chronological resolution and pollen cov-
erage between regions place unavoidable limits on the
details of these observations and comparisons.

However, two broad observations can be made: that
these woodlands came under increasing human impact
from the Late Iron Age as a consequence of demo-
graphic and economic expansion, and that this occurs
most intensively within Prussia rather than Livonia.
In addition, it is also possible with the pollen data to
differentiate broadly between intensively colonised
‘heartland’ areas, and sparsely populated ‘frontier’
areas, where the effects of the crusades result in con-
trasting patterns of agricultural intensification and
landscape regression.

One of the key defining features of the medieval pe-
riod in the Baltic is the appearance of towns and cas-

tles and new forms of organisation and administration
of the landscape. Towns became new centres for food
consumption and trade, whilst the castles and manors
of the Order and the bishops earned revenue in part
through taxing local agricultural produce. Demograph-
ic and economic expansion created increased demand
for agricultural produce, as a consumable, taxable and
tradeable commaodity. The impact on woodland result-
ing from the increased requirement for constructional
timber must also have been considerable, particularly
around the main urban centres and castles; many of the
early buildings would have been constructed of timber
before being replaced or augmented by brick.

In Prussia, human impact is most apparent in the pol-
len record from the Vistula basin, associated with ex-
tensive Slavic and Germanic colonisation from around
the tenth and 13th centuries respectively. This no doubt
has much to do with the importance of the Vistula and
its tributaries as key arteries for trade and communica-
tion linking the Polish and Prussian hinterlands with
the Baltic Sea. The crusades follow the course of the
Vistula, and estimates suggest that by the beginning
of the 14th century, the population of Prussia stood
at around 220,000 (Biskup 2002), concentrated most
densely around the many towns and castles extending
from Thorn (Torun) in the south to Danzig (Gdansk) in
the north. By comparison, the eastern regions of Prus-
sia, such as Masuria, were more sparsely populated,
and witnessed significant disruption of indigenous set-
tlement patterns as a result of the crusades, with only
limited colonisation until the 15th century. However,
the environmental context for the Late Iron Age and
medieval periods is poorly resolved. The focus of exist-
ing pollen studies is not restricted to the late Holocene,
and although pollen data suggest a broad measure of
continuity in land use (e.g. Madeja et al. 2010 ; Wac-
nik et al. 2012), the extensive pollen source area of
these lakes may reflect the average human impact over
a larger area. Targeted fine-resolution pollen analysis,
for example of smaller peat and lake deposits, may help
in providing more localised comparative pollen data on
potential variability in land use. Does this support the
archaeological picture of widespread settlement dis-
continuity in the 13th century? And is this followed by
evidence for renewed agricultural intensification ac-
companying colonisation in the 15th century?

In contrast, the Sambian Peninsula to the north (en-
compassing the Kaliningrad Oblast) was one of the
more densely settled parts of Prussia. Sambia was a
major cultural and economic power from the eighth
century, before being virtually destroyed by the cru-
saders and further assimilated by subsequent Germanic
colonisation. Kdnigsberg thereafter emerges as a ma-
jor trading centre from the 14th century. However, the
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region represents a virtual blank on distribution maps
of pollen studies, although recently published pollen
data from Velikoye bog (P27; Fig. 5) in northeast Ka-
liningrad (in Prussian Nadrowia) does point towards
increasing human impact from around the ninth cen-
tury (Arslanov et al. 2011). There is significant further
potential, therefore, to investigate the comparative en-
vironmental impact of Iron Age and medieval cultures
on the landscape of the Sambian Peninsula.

Livonia did not witness the same intensity of coloni-
sation as Prussia; the population was sparser, and the
extent of human impact was more localised around
urban and rural centres. Human impact is most in-
tensively seen on Saaremaa from the Viking Age, but
the pollen record is poorly resolved for the medieval
period. In northwest Estonia, there are indications of
agricultural intensification during both the Viking Age
and medieval periods, yet in southern Estonia there is
evidence from several pollen sequences that this inten-
sification does not occur until around the 13th or 14th
century. The difference in pollen signals between north
and south may reflect differences in settlement density,
and the greater political, cultural and economic impor-
tance of the islands and northwest Estonia in the Iron
Age. Further explanation for the difference in pollen
signals may also lie in a border zone running south-
west to northeast across Estonia, defining differences
in physical geography and vegetation. This is most
apparent in southwest Estonia, where a large belt of
uninhabited bog and forest separates inland areas from
the coast. This natural border zone also defines the
border between medieval Estonia and the northern tip
of Livonia, encompassing present-day southwest Es-
tonia (Valk 2009). This border zone may have formed
a natural barrier limiting communication and move-
ment between the coast and the interior during the Iron
Age, but that changed with the crusades. The location
of other pollen sequences in marginal and otherwise
sparsely settled areas may also explain why some se-
quences have weak anthropogenic signals.

Pollen evidence for the environmental impact of the
crusades in Latvia (southern Livonia) is comparatively
limited at present, although several pollen cores have
recently been sampled by this author from within the
Cesis commandery as part of the ‘Ecology of Crusad-
ing’ project. However, existing pollen studies along
the Curonian coast, Semigalia and Samogitia suggest
that the effect of the crusades was to create an unstable
military frontier zone during the medieval period be-
tween Livonia and Samogitia/Grand Duchy of Lithu-
ania, characterised by woodland regeneration rather
than agricultural intensification. Palynological analysis
within the Cesis commandery will therefore be impor-

tant in comparing the ecological signals of a frontier
and heartland area within southern Livonia.

It is perhaps no surprise from the pollen record, despite
the evidence for agricultural intensification, that wood-
lands remain an important feature of Baltic landscapes,
particularly within Livonia and the more sparsely
populated frontier zones. Woodlands are equally im-
portant in understanding how societies perceived and
exploited the landscape. Aspects of the natural world
were especially sacred to Late Iron Age pagan commu-
nities across the Baltic, and written sources often refer
to the cultural significance of sacred woodlands and
trees (Klavins 2011). Moreover, written sources dem-
onstrate that the Order also recognised the importance
of preserving and managing woodlands as a resource.
For example, industrial processes, such as iron smelt-
ing and brick manufacture, the latter vital in Prussia
in the absence of a suitable stone source, would have
required significant quantities of charcoal for fuel, it-
self necessitating large volumes of wood, perhaps from
managed sources.

However, it remains unclear whether timber require-
ments within commanderies were satisfied from the
immediate landscape or from further afield. Much,
no doubt, would have depended on the political ge-
ography, resources and provisioning networks within
specific commanderies. For example, the forest of Sz-
tum, located ten kilometres south of Malbork castle, is
documented as actively managed woodland in the 14th
and 15th centuries, although these sources lack precise
details on the nature and the extent of this manage-
ment. The analysis of written documents relating to the
provisioning of specific castles may highlight potential
timber sources. Detailed pollen analysis may reveal
evidence for specific forms of management, perhaps
visible as subtle changes in woodland composition. An
initial assessment of pollen-bearing deposits within
the forest of Sztum shows little evidence of woodland
clearance, whilst the analysis of animal bones from
nearby excavations at Biata Gora indicates the exploi-
tation of a range of woodland and wetland species. The
Teutonic Order clearly had the resources to transport
materials over long distances. Documentary sources
demonstrate that the provisioning network for castles
extended across and beyond the Order’s state. Written
documents on the timber trade are rare before the 16th
century, but some sense of scale is provided by docu-
ments showing that the Teutonic Order brought almost
one and a half million pieces of timber between 1389
and 1415, mostly from Masovia, in the form of wain-
scots (high-quality timber boards). Large quantities of
Baltic timber were exported to Western Europe; the
principal source of this timber in the 14th century was
from within the catchment of the lower Vistula, but
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Fig. 7. The ecology of crusading macro-region case studies (shaded) (prepared by authors).

moved to Masovia in the 15th century as local timber
supplies declined (Haneca et al. 2005; Wazny 2005).

The existing palaeoenvironmental record from the
southeast and eastern Baltic raise several priority ar-
eas of potential research within the context of the
‘Ecology of Crusading’ project (see Pluskowski, this
volume, p.7). An important methodological aspect of
the project is the focus on the retrieval of a range of
environmental data from archaeological excavations
(Iron Age strongholds, the Teutonic Order’s castles and
urban sites) and the comparison with the longer-term
palynological record from offsite contexts, i.e. bogs
and lakes. A total of 29 pollen cores have thus far been
sampled from across Prussia and Livonia, with further
programmes of lake and peat coring planned. The cor-
ing has focused on a series of macro-regions relating

to the commanderies of several Teutonic Order castles;
Marienburg (Malbork) and Létzen (Gizycko), Wenden
(Cesis), Karkus (Karksi) and Fellin (Viljandi) (Fig. 7).
The object is to produce high-resolution palynological
sequences covering the Late Iron Age to post-medieval
periods that enable the detailed comparative analysis
of the degree to which the crusades modified the land-
scapes of the southeast and eastern Baltic. The existing
pollen record already highlights interesting differences
in ecological signatures between the Iron Age/medi-
eval periods, Prussia/Livonia, and heartland/frontier,
which further pollen analysis can test and refine. Pollen
analysis will be supported by an extensive programme
of radiocarbon dating that will develop a robust chron-
ological framework. This is essential if useful com-
ment is to be made on patterns of vegetation change
and human impact that are applicable to specific data
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from on-site contexts and of equal relevance in view of
important contemporary cultural changes.

Each lake and peat core will also be analysed for the
presence of microscopic particles of volcanic ash
(crypto-tephra) ejected during Icelandic volcanic erup-
tions and transported in ash plumes across northern
Europe. Over 200 eruptions have been identified in
Iceland during the last 1,000 years (Wastegard, Davies
2009), but only comparatively recently has tephra been
identified in the eastern Baltic. The analysis of cores
from Mustjédrve and Parika in Estonia, identified small
quantities of crypto-tephra of mid-Holocene date that
suggest that the eastern Baltic is at the very limits of
Icelandic tephra distribution (Hang et al. 2006). Thus
far, no late Holocene tephra has been identified in the
eastern Baltic, although the preliminary analysis of
cores from Radzyn Chetminski in Poland indicates
the presence of potential tephra horizons of medieval
date (Wynne 2011). The geochemical analysis of te-
phra from cores may show a correlation with known
volcanic eruptions, identifying isochronous marker
horizons that can assist in further developing and vali-
dating chronological models for palaeoenvironmental
sequences. This may in practice prove more challeng-
ing, since it is often difficult to identify the source of
tephra to specific eruptions (Wastegéard, Davies 2009).
The results of these analyses will be reported in due
course.

Acknowledgements

The research leading to this publication has received
funding from the European Union’s Seventh Frame-
work Programme (FP7/2007-2013) under grant
agreement N0.263735. We would like to thank the
following people for access to unpublished material,
and for discussions regarding aspects of palynologi-
cal, archaeological and historical research across the
south and southeast Baltic region: Monika Badura,
Laimdota Kalnina, Gundars Kalnins, Kaspars Klavins,
Maciej Karczewski, Malgorzata Latalowa, Daniel
Makowiecki, Agnieszka Noryskiewicz, Normunds
Stivrins, Heiki Valk, Siim Veski and Agnieszka Wac-
nik.

References

Manuscripts

WYNNE, A.D., 2011. Palaeoenvironmental impact of medi-
eval colonisation and expansion at Radzyn Chetminskie,
north—central Poland. University of Reading, Unpub-
lished MSc dissertation.

Literature

ARSLANOV, K., DRUZHININA, O., SAVELIEVA, L.,
SUBETTO, D., SKHODNOV, I.,, DOLUKHANOV, P,
KUZMIN, G., CHERNOV, S., MAKSIMOV, F., LOVA-
LENKOV, S., 2011. Geochronology of vegetation stages
of south—east Baltic coast (Kaliningrad Region) during the
middle and late Holocene. Geochronometria, 38, 172-181.

BADURA, M., 2011. Rosliny Uzytkowe w Dawnym Gdansku.
Studium Archeobotaniczne. Gdansk: Wydawnictwo Uni-
wersytetu Gdasnskiego.

BERGLUND, B., BOGACZEWICZ-ADAMCZAK, B.,
MIOTK-SZPIGANOWICZ, G., 1993. Vegetation history,
human impact and development of Lakes in the Bory Tu-
cholski, Pomerania. Quaestiones Geographicae, 15/16,
11-22.

BISKUP, M., 2002. Etniczno—demograficzne przemiany Prus
Krzyzackich w rozwoju osadnictwa w $redniowieczu. In:
M. BISKUP, ed. Opera Minora: Torun, Wydawnictwo In-
stytut Historii Polskiej Akademii Nauk im. Tadeusz Man-
teuffla, 129-150.

BISKUP, M., CZAJA, R., DLUGOKECKI, W., DYGO, M.,
JOZWIAK, S, RADZIMINSKI, A., TANDECKI, J., eds.,
2009. Panstwo zakonu Krzyzackiego w Prusach: Wtadza
spoteczenstwo. Warsawa: Wydawnictwo Naukowe Pwn.

BROWN, A.D., PLUSKOWSKI, A.G., 2011. Detecting the
environmental impact of the Baltic Crusades on a late—-me-
dieval (13th-15th century) frontier landscape: palynologi-
cal analysis from Malbork Castle and hinterland, Northern
Poland. Journal of Archaeological Science, 38, 1957-1966.

CHEC, A., GANCEWSKI, J., 2009. Urzad lesniczego w
panstwie zakonu krzyzackiego — funkcjonowanie, znac-
zenie dla gospodarki. In: W. LYSIAK, ed. Las w kulturze
polskiej, t. V1, Poznan, Eco, 47-56.

DARK, S.P., ALLEN, J.R.L., 2005 Seasonal deposition of
Holocene banded sediments in the Severn Estuary Levels
(Southwest Britain): palynological and sedimentological
evidence. Quaternary Science Reviews, 24, 11-33.

EUROPEAN POLLEN DATABASE, [online]. Attp://www.
europeanpollendatabase.net/ Accessed 2012 08 07.

FILBRANDT-CZAJA, A., NORYSKIEWICZ, B., 2003
Osadnictwo mna pograniczu stowiansko—pruskim we
wcezesnym $redniowieczu w $wietle analizy pytkowe;.
In: K. GRAZAWSKI, ed. Pogranicze polsko—pruskie 1
kryzackie. Wtoctawek—Brodnica, 57-65.

GAILLARD, M-J.,, SUGITA, S., BUNTING, J., MID-
DLETON, R., BROSTROM, A., CASELDINE, C,
GIESECKE, T., HELLMAN, S., HICKS, S., HJELLE,
K., LANGDON, C., NIELSEN, A-B., POSKA, A., VON
STEDINGK, H., VESKI, S., 2008. The use of modelling
and simulation approach in reconstructing past landscapes
from fossil pollen data: a review and results from the POL-
LANDCAL network. Vegetation History and Archaeobot-
any, 17, 419-443.

HANECA, K., WAZNY, T., VAN ACKER, J., BEECKMAN,
H., 2005. Provenancing Baltic timber from art historical
object: success and limitations. Journal of Archaeological
Science, 32, 261-271.

HANG, T., WASTEGARD, S., VESKI, S., HEINSALU, A.,
2006. First discovery of cryptotephra in Holocene peat de-
posits of Estonia, eastern Baltic. Boreas, 35, 644-649.

HANSSON, A-M., HIIE, S., KIHNI, K., MASAUSKAITE,
R., MOE, D., SEIRIENE, V., TORSKE, N., 1996. A veg-
etation historical study of Johvikasoo, an ombrogenous
mire at Tuiu, Saaremaa, Estonia. PACT, 51, 39-55.



HEIKKILA, M., SEPPA, H., 2010. Holocene climate dy-
namics in Latvia, eastern Baltic region: a pollen—based
summer temperature reconstruction and regional compari-
son. Boreas, 39, 705-719.

HELLMAN, S, BUNTING, M.J., GAILLARD, M-J., 2009.
Relevant source area of pollen in patchy cultural land-
scapes and signals of anthropogenic disturbance in the pol-
len record: a simulation approach. Review of Palaeobotany
and Palynology, 153, 245-258.

HJELMROOS, M., 1981. The post—glacial development of
Lake Wielkie Gacno, NW Poland. The human impact on
the natural vegetation recorded by means of pollen analy-
sis and 14C dating. Acta Palaeobotanica, 21, 129-144.

HYBEL, N., 2002. The grain trade in northern Europe before
1350. Economic History Review, 45, 219-247.

JOACHIM, E., ed. 1973. Das Marienburger Tresslerbuch
der Jahre 1399—1409. Bremerhaven: Kniess.

KALA, T., 2005. Estonia from the 13th to 16th centuries. In:
J-J. SUBRENAT, ed. Estonia: identity and independence.
Amsterdam: Editions Rodopi B.V.

KALNINA, L., 2006. Paleovegetation changes since last
glaciation recorded by pollen data from the Lubans Plain,
eastern Latvia. 7th European Palaeobotany—Palynology
Conference, Prague, September 6—11. Program and Ab-
stracts, National Museum, Prague, 60-61.

KALNINA, L., GOROVNEVA, I, KUSKE E., SILA-
MIKELE 1., 2008. Mire stratigraphy in Latvia. In: O.
HINTS, L. AINSAAR, P. MANNIK , T. MEIDLA, eds,
The seventh Baltic stratigraphical conference. 17-28 May,
2008. Tallinn, Estonia. Abstracts and Field guide, 31.

KALNINA L., CERINA A., SAULITE A., APSITE, L.,
GOROVNEVA, L., GRUDZINSKA, I., 2009. Comparison
of the vegetation records from the lagoonal lake sediments
in Latvia. In: V. KALM, L. LAUMETS, T. HANG, eds.,
Extent and timing of the Weichselian Glaciation southeast
of the Baltic Sea: Abstracts & Guidebook. The INQUA
Peribaltic Working Group Field Symposium in southern
Estonia and northern Latvia, September 13—17, 2009.
Tartu Ulikooli Kirjastus, Tartu, 24-26.

KANGUR, M., 2005. Palynostratigraphy of Holocene lake
sediments on the Otepaa Heights, southern Estonia. Pro-
ceedings of the Estonian Academy of Science Geology, 54,
52-68.

KANGUR, M., KOFF, T., PUNNING, J-M., VAINU, M.,
VANDEL, E., 2009 Lithology and biostratigraphy of the
Holocene succession of Lake Kuzi, Vidzeme Heights
(Central Latvia). Geological Quarterly, 53, 199-208.

KIHNO, K., VALK, H., 1999. Archaeological and palyno-
logical investigations at Ala—Pika, southeastern Estonia.
PACT, 57, 221-237.

KIMMEL, K., PIRRUS, R., RAUKAS, A., 1999. Holocene
deposits. In: A. MIIDEL, A. RAUKAS, ed. Lake Peipsi
Geology. Tallinn: Sulemees Publishers, 42-52.

KLAVINS, K., 2011. Sacred forests and trees in Latvia and
in the Latvian mind. In: L. LUKAS, U. PLATH, K. TUUR,
eds. Environmental philosophy and landscape thinking.
Collegium Litterarum, 24. Tallinn: Underi ja Tuglase Kir-
janduskeskus, 259-267.

KOFF, T., 1996. Human impact on the development of the
vegetation of the Kurtna Kame field in north—eastern Esto-
nia. PACT, 51, 421-440.

KOFF, T., PUNNING, J-M., SARMAJA-KORJONEN, K.,
MARTMA, T., 2005. Ecosystem response to early and late
Holocene lake level changes in Lake Juusa, southern Esto-
nia. Polish Journal of Ecology, 53, 553-570.

KONIGSSON, L-K., SAARSE, L., VESKI, S., 1998. Hol-
ocene history of vegetation and landscape on the Kopu
Peninsula, Hiiumaa Island, Estonia. Proceedings of the
Estonian Academy of Science Geology, 47, 3-19.

KUPRYJANOWICZ, M., 2007. Postglacial development of
vegetation in the vicinity of the Wigry lake. Geochrono-
metria, 27, 53-66.

KUSKE, E., SILAMIKELE, 1., KALNINA, L., KLAVINS,
M., 2010. Peat formation conditions and peat properties:
a study of two ombrotrophic bogs in Latvia In: M. KLA-
VINS, eds. Mires and peat. Riga, University of Latvia
Press, 56-70.

KUSKE E., KALNINA L., STIVRINS N., DINKITE A.,
RECA M., BIGACS R., 2011. Kiidras uzkrasanas un
paleovegetacijas raksturs RoZzu purva attistibas gaita.
Kraj.: Geografija. Geologija. Vides =zinatne. Latvijas
Universitates 69. Zinatniska Konference. Referdatu tezes.
LU Akadémiskais apgads, Riga. 453-455.

LAMENTOWICZ, M., CEDRO, A., GALKA, M., GOS-
LAR, T., MIOTK-SZPIGANOWICZ, G., MITCHELL,
E.A.D., PAWLYTA, J., 2008a. Last millennium palaeoen-
vironmental changes from a Baltic bog (Poland) inferred
from stable isotopes, pollen, plant macrofossils and testate
amoeba. Palacogeography, Palaeoclimatology, Palaeo-
ecology, 265, 93-106.

LAMENTOWICZ, M., OBREMSKA, M., MITCHELL,
E.A.D., 2008b. Autogenic succession, land-use change,
and climate influences on the Holocene development of
a kettle—hole mire in Northern Poland. Review of Palaeo-
botany and Palynology, 151, 21-40.

LAMENTOWICZ, M., TOBOLSKI, K., MITCHELL,
E.A.D., 2007. Palaeoecological evidence for anthropo-
genic acidification of a kettle-hole peatland in northern
Poland. The Holocene, 17, 1185-1196.

LANG, V., KIMMEL, K., 1996. Archaeological and palyno-
logical evidence for human impact on the vegetation of the
Tondi area, Northern Estonia. PACT 51, 103-114.

LATALOWA, M., 1982. Postglacial vegetational changes in
the eastern Baltic coastal zone of Poland. Acta Palaeobot-
anica, 22, 179-249.

LATALOWA, M., BADURA, M., JAROSINSKA, J., 2003.
Archaeobotanical samples from non—specific urban con-
texts as a tool for reconstructing environmental conditions
(examples from Elblag and Kotobrzeg, northern Poland.
Vegetation History and Archaeobotany, 12, 93-104.

LATALOWA, M., SWIETA-MUSZNICKA, J., PEDZI-
SZEWSKA, A., 2009. Zrodla paleobotaniczne do re-
konstrukcji  wcezesnych etaporozwoju  Gdanska. In:
L. DOMANSKA, P. KITTEL, J. FORYSIK, eds.
Srodowisko—Cztowiek—Cywilizacja, t. 2. Poznan: Bogu-
cki Wydawnictwo Naukowe, 175-185.

LIGI, P., 1992. The prehistory of Saaremaa. PACT, 37, 163-
173.

MADEJA, J., WACNIK, A, WYPASEK, E., CHANDRAN,
A., STANKIEWICZ, E., 2010. Integrated palynological
and molecular analyses of late Holocene deposits from
Lake Mitkowski (NE Poland): verification of local human
impact on environment. Quaternary International, 220,
147-152.

MAGI, M., 2004. Ships are their main strength: harbour
sites, arable lands and chieftains on Saaremaa. Estonian
Journal of Archaeology, 8, 128-155.

MILECKA, K., SZEROCZYNSKA, K., 2005. Changes in
macrophytic flora and planktonic organisms in Lake Os-
trowite, Poland, as a response to climate and trophic fluc-
tuations. The Holocene, 15, 74-84.

ARCHAEOLOGIABALTICA 20

®—

LIFE AT

THE FRON-
TIER:THE
ECOLOGICAL
SIGNATURES
OF HUMAN
COLONISATION
IN THE NORTH

41




Medieval Landscape

Transformation in the

Southeast and Eastern Baltic:

Palaeoenvironmental

Perspectives on the
Colonisation of
Frontier Landscapes

ALEX BROWN
ALEKSANDER
PLUSKOWSKI

42

MIOTK-SZPIGANOWICZ, G., 1992. The history of vegeta-
tion of Bory Tucholskie and the role of man in the light
of palynological investigations. Acta Palaeobotanica, 32,
39-122.

MIOTK-SZPIGANOWICZ, G., ZACHOWICZ, J., USCI-
NOWICZ, S., 2010. Palynological evidence of human ac-
tivity on the gulf of Gdansk coast during the late Holocene.
Brazilian Journal of Oceanography, 58, 1-13.

MOE, D., SAVUKYNIENE, N., STANCIKAITE, M., 2005.
Anew 14C (AMS) date from former heeathland soil hori-
zons at Kur$iy Nerija, Lithuania. Baltica, 18, 23-28.

NIINEMETS, E., 2010. Holocene vegetation dynamics in
SE-Estonia: palynological records from three lakes of the
Haanja Heights. Saarbriicken: VDM Verlag.

NIINEMETS, E., SAARSE, L., 2006. Holocene forest dy-
namics and human impact in south—eastern Estonia. Veg-
etation History and Archaeobotany, 16, 1-13.

NIINEMETS, E., SAARSE, L., 2007. Mid- and late-Holo-
cene land-use changes inferred from pollen records, in a
south—eastern Estonian upland area. Review of Palaeobot-
any and Palynology, 146, 51-73.

NIINEMETS, E., SAARSE, L., 2009. Holocene vegetation
history and land-use dynamics of south—eastern Estonia.
Quaternary International, 207, 104-116.

NIINEMETS, E., SAARSE, L., POSKA, A., 2002. Vegeta-
tion history and human impact in the Parika area, central
Estonia. Proceedings of the Estonian Academy of Science
Geology, 51, 241-258.

NORYSKIEWICZ, A., 2004a. Analiza pytkowa osadow bio-
genicznych terasy zalewowej Wisty w profile Chelmno/
Rybaki. In: W. CHUDZIAK, ed. Wczesnosredniowieczny
zespol osadniczy Kaldusie. Studia przyrodniczo—archeo-
logiczne. Torun: Uniwersytet Mikotaja Kopernika Instytut
Archeologii, 143-150.

NORYSKIEWICZ, A., 2004b. Przemiany w szacie ro$linnej
okolic Uscia w okresie ostatnich dwodch tysiecy lat. In: W.
CHUDZIAK, ed. Wezesnosredniowieczny zespdt osadnic-
zy Katdusie. Studia przyrodniczo—archeologiczne. Torun:
Uniwersytet Mikotaja Kopernika Instytut Archeologii,
151-163.

NORYSKIEWICZ, A., 2005. Preliminary results of study on
vegetation history in the Linje mire region using pollen
analysis. Monographiae Botanicae, 94, 118-133.

NORYSKIEWICZ, B., 2004. Vegetation and settlement his-
tory in the area of Lake Zawada in the north—eastern part
of the Swiecie district, northern Poland. Acta Palaeobot-
anica, 44, 195-215.

NOWAKIEWICZ, T., WROBLEWSKI, W., 2003. “Leg-
enda galindzka” Piotra z Dusburga w $wietle badan ar-
cheologicznych. In: A. BURSCH, A.CIOLEK, ed. Antyk
1 Barbarzyncy. Ksiega dedykowana Profesorowi Jerzeniu
Kolendo w siedem dziesiotq rocmice urodzin. \Narszawa:
Instytut Archeologii, 313-322.

PAKALNE, M. and KALNINA, L., 2005. Mire ecosystems
in Latvia. In: M. STEINER, ed. From Siberia to Tierra
del Fuego. Biologiezentrum der OberBiologiezentrum der
Oberosterreichischen Landesmuseen, Linz, 147-174.

RATNIECE, V., 2011. Paleovides apstakju izmainas Pui-
kules purva attistibas gaitda. Bakalaura darbs. Riga: Lat-
vijas Universitate.

PAWLIKOWSKI, M., RALSKA-JASIEWICZOWA, M.,
SCHONBORN, W, STUPNICKA, E., SZEROCZYNSKA,
K., 1982. Woryty near Gietrzwatd, Olsztyn Lake District,
NE Poland - vegetational history and lake development
during the last 12,000 years. Acta Palaeobotanica, 22, 85-
116.

PIDEK, I.A., FILBRANDT-CZAJA, A., NORYSKIEWICZ,
A., NORYSKIEWICZ, B., RASANEN, S., 2009. New
methods applied to interpretations of pollen data in the
Holocene — selected examples from the last decade. Eco-
logical Questions, 11, 49-64.

PIOTROWSKA, N., HAIDAS, I., BONANI, G., 2007. Con-
struction of the calendar timescale for Lake Wigry (NE
Poland) sediments on the basis of radiocarbon dating. Ra-
diocarbon, 49, 1133-1143.

POSKA, A., SAARSE, L., 1999. Holocene vegetation and
land-use history in the environs of Lake Kahala, northern
Estonia. Vegetation History and Archaeobotany, 8, 185-
197.

POSKA, A., SAARSE, L., 2002. Vegetation development
and introduction of agriculture to Saaremaa Island, Esto-
nia: the human response to shoreline displacement. The
Holocene, 12, 555-568.

POSKA, A., SAARSE, L., 2006. New evidence of possible
crop introduction into north—eastern Europe during the
Stone Age. Vegetation History and Archaeobotany, 15,
169-179.

PUKIENE, R., OZALAS, E., 2007. Medieval oak chronol-
ogy from the Vilnius Lower Castle. Dendrochronologia,
24,137-143.

PUNNING, J-M., KOFF, T., KADASTIK, E., MIKOMAGI,
A., 2005. Holocene lake level fluctuations recorded in the
sediment composition of Lake Juusa, south—eastern Esto-
nia. Journal of Paleolimnology, 34, 377-390.

PUNNING, J-M, KOFF, T., ILOMETS, M., JOGI, J., 1995.
The relative influence of local, extra—local and regional
factors on organic sedimentation in the Vallamae kettle
hole, Estonia. Boreas, 24, 65-80.

PUNNING, J-M, KOFF, T., SAKSON, M., KANGUR, M.,
2007. Holocene pattern of organic carbon accumulation
in a small lake in Estonia. Polish Journal of Ecology, 55,
5-14.

RALSKA-JASIEWICZOWA, M., LATALOWA, M., WA-
SYLIKOWA, K., TOBOLSKI, K., MADEYSKA, E.,
WRIGHT, H.E., TURNER, C., eds. 2004a. Late Glacial
and Holocene history of vegetation in Poland based on
isopollen maps. Polish Academy of Sciences, Krakow.

RALSKA-JASIEWICZOWA, M., MIOTK-SZPIGANO-
WICZ, G., ZACHOWICZ, J., LATALOWA, M., NA-
LEPKA, D., 2004b. Carpinus betulus L. — Hornbeam. In:
M. RALSKA-JASIEWICZOWA, M. LATALOWA, K.
WASYLIKOWA, K. TOBOLSKI, E. MADEYSKA, H.E.
WRIGHT, C. TURNER, eds. Late Glacial and Holocene
history of vegetation in Poland based on isopollen maps.
Polish Academy of Sciences, Krakdw, 69-78.

RAUN, T.U., 2002. Estonia and Estonians, 2nd edition.
Stanford: Hoover Institutional Press.

SAARSE, L., KONIGSSON, L-K., 1992. Holocene environ-
mental changes on the island of Saaremaa, Estonia. PACT,
37,97-132.

SAARSE, L., NIINEMETS, E., 2007. Environmental chang-
es in SE Estonia during the last 700 years. Boreal Environ-
ment Research, 12, 611-621.

SAARSE, L., RAJAMAE, R., 1997. Holocene vegetation
and climate change on the Haanja Heights, south-east
Estonia. Proceedings of the Estonian Academy of Science
Geology, 46, 75-92.

SAARSE, L., VESKI, S., 2001. Spread of broad—leaved
trees in Estonia. Proceedings of the Estonian Academy of
Science Geology, 50, 51-65.



SAARSE, L., HEINSALU, A., VESKI, S., 1996. The Maar-
du area, northern Estonia: geological and environmental
setting. PACT, 51, 115-122.

SAARSE, L., POSKA, A., KAUP, E., HEINSALU, A., 1998.
Holocene environmental events in the Viitna area, north
Estonia. Proceedings of the Estonian Academy of Science
Geology 47, 31-44.

SAARSE, L., VESKI, S., HEINSALU, A., RAJAMAE, R.,
KIHNO, K., MARTMA, T., 1995. Litho- and biostratig-
raphy of Lake Paidre, south Estonia. Proceedings of the
Estonian Academy of Science Geology, 44, 45-59.

SEEPA, H., POSKA, A., 2004. Holocene annual mean tem-
peratures changes in Estonia and their relationship to solar
insolation and atmospheric circulation patterns. Quater-
nary Research, 61, 22-31.

SILLASOO, U., HIEE, S., 2007. An archaeobotanical ap-
proach to investigating food of the Hanseatic period in
Estonia. In: S. KARG, ed. Medieval food traditions in
northern Europe. Publications of the National Museum,
Studies in Archaeology and History, Volume 14. Copen-
hagen, 73-97.

SILLASOO, U., MAUQUOQY, D., BLUNDELL, A., CHAR-
MAN, D., BLAAW, M., DANIELL, J.R.G., TOMS, P,
NEWBERRY, J., CHAMBERS, F.M., KAROFELD, E.,
2007. Meat multi-proxy data from Mannikjarve bog as
indicators of late Holocene climate change in Estonia. Bo-
reas, 36, 20-37.

STANCIKAITE, M., KISIELIENE, D., STRIMAITIENE,
A., 2004. Vegetation response to the climatic and human
impact changes during the Late Glacial and Holocene:
case study of the marginal area of Baltija Upland, NE
Lithuania. Baltica, 17, 17-33.

STANCIKAITE, M., BALTRUNAS, V., SINKUNAS, P.,
KISIELIENE, D., OSTRAUSKAS, T., 2006. Human re-
sponse to the Holocene environmental changes in the
Birzulis Lake region, NW Lithuania. Quaternary Interna-
tional, 150, 113-129.

STANCIKAITE, M., SINKUNAS, P, RISBERG, J,
SEIRIENE, V., BLAZAUSKAS, N., JAROCKIS, R.,
KARLSSON, S., MILLER, U., 2009. Human activity
and the environment during the Late Iron Age and Mid-
dle Ages at the Impiltis archaeological site, NW Lithuania.
Quaternary International, 203, 74-90.

TOBOLSKI, K., 1987. Holocene vegetational development
based on the Kluki reference site in the Gardno—Leba
Plain. Acta Palaeobotanica, 27, 179-222.

URBAN, W., 2003. The Teutonic Knights, a military history.
London: Greenhill Books.

VALK, H., 2009. Sacred and natural places of Estonia: re-
gional aspects. Folklore, 42, 45-66.

VESKI, S., LANG, K., 1996. Prehistoric human impact in
the vicinity of Lake Maardu, Northern Estonia. A synthesis
of pollen analytical and archaeological results. PACT, 51,
205-218.

VESKI, S., KOPPEL, K., POSKA, A., 2005. Integrated pal-
aeoecological and historical data in the service of fine res-
olution land use and ecological change assessment during
the last 1000 years in Rouge, southern Estonia. Journal of
Biogeography, 32, 1473-1488.

VUORELA, I., 1986. Palynological and historical evidence
of slash-and burn cultivation in South Finland. In: K-E.
BEHRE, ed. Anthropogenic indicators in pollen dia-
grams. Rotterdam: Balkema, 53-64

WACNIK, A., 2009. Vegetation development in the Lake
Milkowskie area, north—eastern Poland, from the Plenivis-
tulian to the late Holocene. Acta Palaeobotanica, 49, 287-
335

WACNIK, A., MADEYSKA, E., ed. 2008. Holocene of
north—east Poland: man and his environment. Botanical
Guidebooks No. 30. Krakow; W. Szafer Institute of Bota-
ny, Polish Academy of Sciences.

WACNIK, A., RALSKA-JASIEWICZOWA, M. 2008. De-
velopment of vegetation in relation to local Prehistoric set-
tlement in the vicinity of the fossil lake Staswinskie (NE
Poland). In: WACNIK, A., MADEYSKA, E., ed. Holo-
cene of north—east Poland: man and his environment. Bo-
tanical Guidebooks No. 30. Krakow. W. Szafer Institute of
Botany, Polish Academy of Sciences, 207-228.

WACNIK, A., GOSLAR, T., CZERNIK, J., 2012. Vegeta-
tion changes caused by agricultural societies in the Great
Masurian Lake District. Acta Palaeobotanica 52, 59-104.

WASTEGARD, S., DAVIES, S.M., 2009. An overview of
distal tephrachronology in northern Europe during the last
1000 years. Journal of Quaternary Science, 24, 500-512.

WAZNY, T., 2005. The origin, assortments and transport of
Baltic timber. In: C. VAN DE VELDE, H. BEECKMAN,
J. VAN ACKER, F. VERHAEGHE, eds. Constructing
wooden images. Brussels: Brussels University Press, 115-

ARCHAEOLOGIABALTICA 20

LIFE AT
126. ) THE FRON-
ZACHOWICZ, J., KEPINSKA, U., 1987. Palacoecological =~ TIER:THE

development of Lake Druzno (Vistula Deltoid Area). Acta
Palaeobotanica, 27, 227-249.

ZACHOWICZ, J., PRZYBYLOWSKA-LANGE, W., NAG-
LER, J., 1982. The late—glacial and Holocene vegetational
history of the Zutawy region, N. Poland: a biostratigraphic
study of Lake Druzno sediments. Acta Palaeobotanica,
22, 141-161.

ZUNDE, M., 1998-1999. Timber export from old Riga and
its impact on dendrochronological dating in Europe. Den-
drochronologia, 16-17, 119-130.

Received: 09 September 2012; Revised: 21 October 2013;
Accepted: 19 December 2013.

Alex Brown, corresponding author
Department of Archaeology

School of Human and Environmental Sciences
University of Reading

Whiteknights, PO Box 227

Reading

RG6 6AB

United Kingdom

E-mail: a.d.brown@reading.ac.uk

Aleksander Pluskowski

Department of Archaeology
University of Reading

Reading United Kingdom

E-mail: a.g.pluskowski@reading.ac.uk

43

®—

ECOLOGICAL
SIGNATURES
OF HUMAN
COLONISATION
IN THE NORTH



Medieval Landscape

Transformation in the

Southeast and Eastern Baltic:

Palaeoenvironmental

Perspectives on the
Colonisation of
Frontier Landscapes

ALEX BROWN,
ALEKSANDER
PLUSKOWSKI

44

Appendix 1. Pollen sequences from the southeast and eastern Baltic,

with associated radiocarbon dates < 1500 14C years BP.

(List of pollen studies complete as of 2012).

Site Code Site Name 14C dates Deposit type References
<1500 14Cyrs BP
ESTONIA
E-1 Lake Verijarv 3 Lake Saarse, Niinemets 2007;
Niinemets, Saarse 2009
E-2 Lake Lasva 2 Lake Niinemets, Saarse 2006, 2007;
Saarse, Niinemets 2007
E-3 Lake Kahala 3 Lake Poska, Saarse 1999
E-4 Parika mire 2 Mire Niinemets et al. 2002
E-5 Lake Viitna Pikkjarv | 1 Lake Saarse et al. 1998
E-6 Vedruka mire 2 Mire Poska, Saarse 2002
E-7 Koivasoo Mire 1 Mire Konigsson et al. 1998
E-8 Lake Punsu 6 Lake Saarse, Rajaméde 1997
E-9 Lake Viitna Linajarv |1 Lake Punning et al. 2007
E-10 Lake Paidre 2 Lake Saarse et al. 1995
E-11 Lake Raigastvere 1 Lake Seppé, Poska 2004
E-12 Arikula mire 4 Mire Brown et al. (in print)
E-13 Ménnikjérve mire 14 Mire Sillasoo et al. 2007
E-14 Lake Juusa 2 Lake Koff et al. 2005; Punning et
al. 2005
E-15 Kalsa mire 3 Mire Kimmel et al. 1999
E-16 Véhma Mire 2 Mire European Pollen Database
E-17 Lake Karujarv 2 Lake Saarse, Konigsson 1992
E-18 Valamée Kettle Hole | 4 Mire Punning et al. 1995
VIV
E-19 Lake Tuuljarv 1 Lake Saarse et al. 1996
E-20 Lake Tougléarv, 1 Lake Veski et al. 2005; Saarse,
Rouge Niinemets 2007
E-21 Lake Plaanis 1 Lake Niinemets, Saarse 2009
E-22 Kahala Mire 1 Mire Poska and Saarse 1999
E-23 Lake Ala-Pika 1 Lake Kihno and Valk 1999
E-24 Johvikasoo Mire 1 Mire Hansson et al. 1996
E-25 Niinsaare Mire 1 Mire Koff 1996
E-26 Kirikumée Mire 1 Mire Saarse, Rajaméde 1997
(core 43)
E-27 Nigula 1 Mire European Pollen Database
E-28 Alkali 1 River-bank Poska, Saarse 2006
E-29 Imatu Mire 1 Mire Kimmel et al. 1999
E-30 Jarvesoo 3 Mire Saarse, Konigsson 1992
LATVIA
La-1 Nineris mire 2 Mire Brown Unpublished
La-2 Eipurs mire 3 Mire Kuske et al. 2010
La-3 Dzelve-Kronis mire |2 Mire Kuske et al. 2010
La-4 Lake Kaizi 1 1 Lake Kangur et al. 2009
La-5 Bazi Mire 2 Mire Pakalne, Kalnina 2005
La-6 Lielas Mire 1 Mire Kalnina 2006
La-7 Lake Kurjanovas 3 Lake Heikkild, Seppa 2010
La-8 Venta Ancient Valley | 1 Mire Kalnina et al. 2009
La-9 Rozhu Bog 1 Mire Kuske et al. 2011
La-10 Puikule Mire 1 Mire Ratniece 2011
La-11 Zilais Mire 1 Mire Kalnina et al. 2008




Site Code Site Name 14C dates Deposit type References
<1500 14Cyrs BP
LITHUANIA
Li-1 Impiltis 3 Cultural layer/riverbed | Stancikaité et al. 2009
Li-2 Lake Birzulis 1 Lake Stancikaité et al. 2006
Li-3 Kursiy Nerija 1 Buried soil Moe et al. 2005
Li-4 Juodonys, Baltija 1 Mire Stancikaite et al. 2004
Uplands
POLAND
P-1 Jelenia Wyspa Mire, |2 Mire Lamentowicz et al. 2007
Tuchola
p-2 Lake Mitkowski 1 Lake Madeja et al. 2010; Wacnik et
al. 2012
P-3 Napole 1 Mire Filbrandt-Czaja,
Noryskiewicz 2003
P-4 Jezioro Klasztorne |1 Lake Filbrandt-Czaja and
Noryskiewicz 2003
P-5 Linje Mire 2 Mire Noryskiewicz 2005
P-6 Malbork | 1 Cultural layers Brown, Pluskowski 2011
P-7 Malbork 11 5 Mire Brown, Pluskowski 2011
P-8 Stazki 9 Mire Lamentowicz et al. 2008a
P-9 Kluki 3 Mire Tobolski 1987
P-10 Stupianska Bay 2 Lake Kupryjanowicz 2007,
(Wigry Lake) Pitrowska et al. 2007
WZS03
P-11 Gizdepka 1 Puck Lagoon Moitk-Szpiganowicz et al.
2010
P-12 Beka 2 Puck lagoon Moitk-Szpiganowicz et al.
2010
P-13 Stagna 3 Vistula Delta lagoon Moitk-Szpiganowicz et al.
shore 2010
P-14 Gotebiewo II 3 Mire Latatowa et al. 2009
P-15 Chelmno 3 Floodplain Noryskiewicz 2004a
P-16 use 5 Mire Noryskiewicz 2004b
P-17 Tuchola peatland 1 Mire Lamentowicz et al. 2008b
P-18 Darzlubi Forest 1 Mire Latatowa 1982
P-19 Czystochleb 1 Mire Filbrandt-Czaja and
Noryskiewicz 2003
P-20 Lake Woryty 1 Lake Pawlikowski et al 1982
WORSON
P-21 Lake Zawada 1 Lake Noryskiewicz 2004
p-22 Radzyn Chetminski |3 Lake Wynne 2011
P-23 Lake Wielkie Gacno |2 Lake Hjelmroos 1981
P-24 Wierzchlas Site Lake Pidek et al. 2009
P-25 Lake Ostrowite 1 Lake Milecka, Szeroczyfiska 2005
P-26 Lake Wojnowo 2 Lake Wacnik 2009; Wacnik et al.
2012
p-27 Vilikoye Bog 8 Mire Arslanov et al. 2011
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Santrauka

Baltijos regiono viduramziy istorijoje dominuoja XIII-
XV amziais vykusi christianizacija. Kryziuociai turéjo
zenklig jtaka krastovaizdzio struktiiros, nuosavybés
ir administravimo pokyc¢iams kartu su reik§mingais
zeménaudos pakitimais. Vis deélto misy supratimas
apie kryziuo¢iy poveiki aplinkai yra pagristas beveik
isimtinai radytiniais $altiniais. Sioje publikacijoje, ak-
centuojant ekologing christianizacijos jtaka, apiben-
drinami egzistuojantys palinologiniai duomenys apie
viduramziy kraStovaizdzio transformacijas Pietryciy
bei Ryty Baltijos regione ir apzvelgiami keli esminiai

v —

Verté Miglé Stancikaité



