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Abstract: An orientation survey of mostly the author’s own results of pollen
analyses of medieval sediments from archaeological sites in the Czech
Republic is presented. The aim of the several-year-long cooperation with
archaeologists was to find out whether, and to what extent, the results
of pollen analysis are able to specify more exactly the outcomes
of archaeological research. Existing pollen-analytical results confirmed their
potential to contribute to interdisciplinary archaeological-archaeobotanical
research. From a pollen-analytical perspective it was possible to distinguish
early medieval material from high medieval material, particularly in the area
of larger medieval towns. Selected finds of palynomorphs (pollen grains,
spores and Non-Pollen-Palynomorphs) are mentioned in more detail in the
chapters “Botany and pharmacy”, “Hygiene and social situation”, “Problems
of the age, function and/or disappearance of some archaeological features
and situations” and “Pollen analysis and history”.
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Introduction

The Czech Republic has a long tradition in pollen-analytical research of the
sediments both of peat bog and water biotopes. However, co-operation
between palynologists and archaeologists in the study of sediments from
archaeological situations is comparatively recent. In contrast, the intensive
co-operation of specialists in macroremains-analyses with archaeologists
enjoys a longer tradition (Fig. 1). Specialists with a botanical education
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who were directly employed at archaeological workplaces were already
yielding high-quality and numerous results in the days of the former
Czechoslovakia. They were: dr. E. Opravil — the Archaeological Institute
of the Academy of Sciences of the Czech Republic, Brno; dr. V. Culikova
— the Archaeological Institute of the Academy of Sciences of the Czech
Republic, Prague; ing. E. Hajnalova — Archaeological Institute of the Slovak
Academy of Sciences, Nitra and the other).

The research in Most (NW Bohemia) can be considered the beginning
of already highly-targeted pollen-analytical research into medieval
anthropogenic sediments from archaeological sites. The research was
initiated by archaeologist Prof. J. Klapste and the first results were published
in 1980 (Jankovska 1983, 1985, 1986). These results were later compared
with the pollen-analyses of Komotany Lake (Jankovska 1988) and further
extended (Jankovska 1990, 1995¢, 2002 and others). The pollen-analytical
research of the medieval Most was continued by the pollen-analytical research
in Prague (Jankovska 1987, 1991b, 1995a, 1997b, Kozakova et Pokorny 2007,
Kozakova et Bohacova 2008, Biizova et Bartoskova 1994, Biizova 1998),
Prachatice (Jankovska 1996), Nymburk (Jankovska 1998), Ceské Budgjovice
(Jankovska 2001, Pokorny et al. 2002), Mikul¢ice (Jankovska et al 2003,
Svobodova 1987, 1993), Brno (Culikova and Jankovska 2004, Zapletalova
et al. 2005), Litovel (Ko&ar et al. 2008), and Caslav (Jankovska 2010). Most
of the pollen-analytical results from Prague, Plzen, Jihlava, Opava, Brno,
Zatec, Sumperk, Kadati, Sobé&slav, Chrudim, Cheb and many other sites exist
only in the form of non-published research reports (Jankovska unpublished).
Besides the areas of larger medieval towns the pollen-analytical research was
also performed in various country settlements ((Bystiec — Jankovska 2006,
Msténice-Nekuda and Jankovska 2005; Hrdlovka — Culikova et al. 2008;
Jindfichtiv Hradec — Jankovska and Pokorny J. 2002 and at other sites).
There are also many published works dealing with pollen analyses from
medieval archaeological sites. They summarize and generalize the results
obtained (eg. Jankovska and Kratochvilova 1988, Jankovska 1991a, 1994,
1999, 2005, Kozakova et al. 2009 and the other).

The aims of the first pollen analyses (particularly those from Most and
Prague) were:
1 —to discover whether there are pollen grains and other palynomorphs at all
in the sediments from archaeological sites.
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2 — to consider whether the predicative value of the pollen spectrum
is sufficient, should their occurrence be confirmed.

3 — to interpret the results according to the needs of archaeology as well
as according to the one’s own discretion, when a sufficiently rich and
intact pollen spectrum was demonstrated.

4 — to find certain patterns in pollen assemblage spectra (particularly
in wider sets of results) which would make possible a more exact dating
of medieval archaeological material.

5 — to evaluate interesting finds from botanical, zoological and other points
of view in order to give biology specialists source materials to more fully
inform their perspective on the history of the individual taxa found.
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Fig. 1. Location of pollen-analytically studied archaeological sites in the Czech
Republic

Results

The results being evaluated of pollen analyses from various archaeological
sites of the Middle Ages are mainly the author’s (see List of References).
From them the results and data were chosen which, according to the author,
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present the issue and progress in pollen-analytical research of archaeological

sites.

The following was determined:

1 — Pollen and other palynomorphs do occur in the fill of archaeological
situations. The sediments of cesspits of various function and sediments
in wells are the richest in quantity and quality. Additionally, the sediments
of man-made water biotopes—cisterns, water ditches and ponds—are
richer in pollen. Soil layers composed of material from biotopes which
were anthropically heavily influenced in the past (market places, roads,
yards, etc.) were also usually richer in the spectrum of palynomorphs.
In contrast, layers of natural soils are very poor in pollen grains, with
the exception, for now, of the sites at Kounovské fady — raw (Jankovska
1997a) and Chotébuz (Jankovska unpublished).

2 — As results from the above mention, the predicative value of the
pollen spectrum depends directly on its quantitative and qualitative
composition. It is very difficult to present any interpretation from a small
set of palynomorphs.

3 — Based on a sufficiently rich pollen spectrum and from a sufficient number
of samples extracted from one site it was possible to tell the archaeologists
the following:

a — what the environment was like at the site and in its surroundings
at the time when the samples were deposited (mainly in terms of the
vegetation cover of yards, roads, shambles, back-yards, gardens,
pastures, etc.),

b — what plants were cultivated and consumed by man (mainly from
waste pit material),

¢ — what the socio-hygienic situation was like. This can be judged
from the presence and quantity of tunics of intestinal parasite
eggs (Trichuris, Ascaris, Enterobius, Taenia and others) mainly
in cesspits, and from predominantly nitrophilous vegetation (e.g.
Chenopodiaceae, which are an indication of sewer waters, faecal
admixtures). Also frequent are finds of intestinal parasites in the
sediment of wells.

d — if a sufficient number of pollen grains of woody plants is available,
a palacoreconstruction of forest covers, even in more remote
surroundings, can be performed with a certain degree of caution.
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4 — Thanks to the gradually growing number of pollen-analytical results from
anthropogenic sediments it was possible to distinguish pollen spectra for
the main parts of the Middle Ages.

5 — Finds of some pollen and spores of interesting plants and Non-Pollen-
Palynomorphs were mentioned.

The basic features of pollen spectra from the material of medieval

anthropogenic sediments are that:

a) there is a prevalence of herb pollens over the pollen of wooden plants,

b) among the herbs, the synanthropic taxa predominate,

c) there are cultivated plants that always constitute a significant
proportion of the taxa of synanthropic vegetation,

d) pollen grains of cereals are always predominant among the cultivated
plants,

e) plants of weedy communities of field cultures, ruderals, rubbish heaps,
permanently trodden surfaces, pastures, meadows and secondary-
steppe biotopes have an important share in the synanthropic pollen
spectrum,

f) depending on the function of the archaeological sites from which
the material was analysed, there are usually specific microscopic finds
(e.g. mainly fungi and some undetermined NPP). They are mostly
missing in the sediments from natural biotopes (i.e. peat bogs, lakes,
etc.),

g) in the material of waste pits, and in cesspits especially, there are tunics
of intestinal parasitic worm eggs. Their number rises steeply in the
High Middle Ages,

h) since the High Middle Ages pollen grains of some “exotic” plants can
be found in the material of cesspits, wells and some other situations,

i) the difference between the pollen spectra of the Early and the High
Middle Ages was defined based on the composition of the pollen
spectrum,
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MOST, Profile PK-2-A [50°30°N; 13°30°'E; 225 m a.s.l]
Czech Republic, NW Bohemia
3.part

Antropogenic indicators

Pteridophyta Fwoph{ Algae y\/ermes

Adiantum capillus-veners typ

"Agrostema githago

[ calystegia sepium
Centaurea cyanus
Convelvulus arvensis

[ sclerartus annuus
Polygonum aviculare

[ Rumex

~Turtica

[ Echium

[ Xanhium strumarium

] Cerealia-Hordeum
Cerealia-Secale

l Cerealia-Triticum
Cerealia undiff.
Varia

[Equisetum

[ Lycopodium annotinum
[Lycopodium clavatum
[Polypodiaceae

] Pteridium

[Bryales

['Sphagnum

[ Botryococcus braunii
[ Pediastrum integrum

[ Pediastrum kawraiskyi
| Ascaris

] Trichuris trichiura
Zones

T =] Plantage lanceolata

J| Chenopodiceae
7| Polygonum convolvulus
~TPolygonum persicaria
[ Plantago major-media

e

@ = Depth[em]
Artemisia
2

a,
2
i v et et
IR

s
R
o

RRRRIRRRL

g
3

N
ERA-E]
T,
R
Sesselse,
e
SRR

5
5

SA2-¢

N
5
i
S5
o
Veres

—_—

~ereea—
35

,.
s
o
o

%
=
B
5o
o

u
S
.
S
223
S5
Sreees
R

-
o
o
5
g0
X
—
ojuy
A

,.
&
P,
w
220
S
5855
5000050
RRRRRKL
odd
o

.
E-
=
N
R
0sees
s
L8
et
AR
2

it
s

]
70+

3

KA
754 ]

i

2
-
e

SA2-b

soses
b2es

-

3
i
X

Bt
e

=
&

e
H
™

3

200t

1%
=
o6

e
&

o

=

B
b

Q0
DRl

T AR

s SA2-a
e

Zanses

fosssos
foss

Pollenanalyst:V.Jankovska

Fig. 2. Pollen diagrams from the town Most (modified after Jankovska 1995c).

Early Middle Ages

The set of results of the pollen analyses from the Early Middle Ages is not
extensive compared with the results from the High Middle Ages. The richest
set of analysed samples comes from the locality Prague 1, Mala Strana,
Trzidté 259/I11. (archaeological research of Dr. J. Cihakové, Jankovska
1997b). It’s true that the pollen spectrum of woody plants (AP) is relatively
rich from the qualitative point of view but there is overall very little pollen
of woody plants. Evidently this is due to the greater distance of the site under
research from the natural forest biotopes. The site and its surroundings are
situated in the vicinity of Prague.

Castle and was already considerably anthropically influenced
in the Early Middle Ages (see also Kozakova et Bohacova 2008). This
is confirmed by qualitatively and quantitatively rich herb pollen spectrum
(NAP). Cereal pollen — Cerealia type and Triticum type — is wholly
dominant. Only a small quantity of pollen of Secale cereale was found,
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and quite sporadically that of field weed Centaurea cyanus. In contrast,
there was found an almost regular and higher occurrence of pollen
of Agrostemma githago, Convolvulus arvensis, Polygonum aviculare, P.
convolvulus, Rumex acetosella, of various taxa of the family Silenaceae,
Viciaceae, Brassicaceae, etc.. Markedly high pollen values were found
in Artemisia, Chenopodiaceae, Asteraceae, Daucaceae, and Poaceae. This
unambiguously confirms a considerable ruderalization of the site and its
vicinity. Synanthropization is also indicated by the taxa of permanently
trodden biotopes, e.g. Plantago lanceolata, P. media, and P. major. A very
similar pollen-analytical situation was also found in the Prague 1 site, Mala
Strana, Mostecké cesta (research of Dr. J. Cihakova, Jankovska unpubl.).
There is also a rich set of various taxa of herbs here whose expansion was
enabled by human activities (see also Bfizova 1998). This occurred due
to secondarily steppe like and eutrophized biotopes. Deforestation of the
formerly forest country permitted the expansion of shrubs — Rosa, Prunus,
Sambucus, Cornus, Hedera, etc.

The Most site in NW Bohemia (see Fig. 2 and — Jankovska 1995¢) can
be given as an example of the Early Middle Ages deposited in a continuous
pollen-analytical processed profiles. This period is already characterised by
a disturbed species composition of forest and the retreat of the original
forest biotopes. Human activities manifested themselves here by expanding
synanthropic vegetation on permanently trodden surfaces (Polygonum
aviculare, Plantago lanceolata, P. major, P. media), rubbish heaps and
other secondarily eutrophized biotopes (Chenopodiaceae, Artemisia as well
as some remains of intestinal parasites — Ascaris).

However, then relatively wide cultivation of cereals (Cerealia — Triticum
type, Cerealia sp. div. — evidently mainly Panicum) was also confirmed.
The absence or very low presence of Centaurea cyanus and Secale pollen
confirms that the period is older than the High Middle Ages. Pollen
of field weeds Agrostemma githago and Scleranthus annuus was found.
Also the samples preliminarily dated back to the Early Middle Ages from
the area of the fortified settlement Chotébuz — Podobora (archaeological
research of Dr. P. Koufil, Jankovska unpubl.) contain a very similar
pollen spectrum. Unlike the samples from the High Middle Ages from
the same site, pollen of Fagopyrum, Centaurea cyanus and even the spores
of Anthoceros, which occur here in unusual quantities in the High Middle
Ages, are missing here.
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Unlike the sediment of the High Middle Ages, the sediment from the Early
Middle Ages lacks the pollen grains of “exotic” plants (Myrtus, Borago, and
Fagopyrum). Centaurea cyanus pollen, as well as Trichuris and Ascaris egg
envelopes, occur in this period only sporadically.

Pollen analysis was performed on a larger set of samples from various
mineral layers (Jankovska et al. 2003) dated to the period of fortified
settlements at the MilkulCice site—the era of the Great Moravian Empire.
The pollen spectrum was quantitatively and qualitatively poor and, above all,
had very little informative value. The pollen spectrum from several different
archaeological situations (e.g. a well) at Mikul¢ice (Svobodova 1987, 1990,
1993) was substantially richer; of course its age may be questionable.
The presence of a relatively higher number of pollen grains of Fagopyrum
and Centaurea cyanus could indicate that the analyzed sediment is younger.
The same applies to the site Pohansko (Svobodova 1990). Pollen of the
discussed plants has not been found yet in the sediment from the Great
Moravian Empire at the Pohansko site (Dolakova et al. 2010). It is necessary
to keep the problem open till further and, above all, more numerous analyses
are performed.

High Middle Ages

The results of pollen analyses from the sediments from archaeological sites
of the High Middle Ages in the Czech Republic are already sufficiently
numerous. The data, obtained above all from material from cesspits of various
function, the sediments of wells, dumping grounds of medieval rubbish,
soil layers and many others deposits have allowed us to gain information
about the environment and life of medieval people. Most of the data was
furnished by pollen analyses of urban areas of larger medieval towns (e.g.
Prague, Most, Plzen, Chrudim, Nymburk, Opava, Brno, Ceské Bud¢jovice,
Prachatice, and other). However, the sets of results from these towns are
also suitably complemented with pollen analysis data from many smaller
medieval communities where less numerous samples were processed.

The marked prevalence of herb pollens (NAP) over the pollen of woody
plants (AP) is characteristic for the pollen spectrum of the High Middle
Ages from urban areas of the aforementioned medieval towns. From herbs
it is pollen of cereals, field weeds, vegetation of rubbish heaps, permanently
trodden areas of yards, roads, trenches and similar man-created biotopes that
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prevails. Pollen of cereals, field weeds and meadow vegetation evidently
penetrated into urban areas with straw, grain, chaff, hay, litter and other
plants material used in the farm and household. The regular occurrence of the
pollen of Secale is particularly characteristic of all Czech medieval towns for
the High Middle Ages even though Triticum pollen type (Triticum, Hordeum,
Avena) predominates. Within Cerealia sp.div, it is Panicum that evidently
has considerable share. Fagopyrum and Pisum/Vicia were typical crop-
plants of the High Middle Ages. Centaurea cyanus is a significant indicator
of High Middle Ages. Its pollen forms an unbroken curve in the profiles
of pollen diagrams, as does Secale. Agrostemma githago occurs sporadically,
but is, however, an important anthropogenic indicator, as with the significant
majority of the found taxa: for example Alchemilla, Arctium, Artemisia,
Consolida/Nigella, Convolvulus, Echium, Rhinanthus/Euphrasia type,
Humulus/Cannabis, Lotus type, Mercurialis annua, Plantago lanceolata,
P. media, P. major, Polygonum aviculare, P. convolvulus, P. persicaria type,
Scleranthus annuus, S. perennis, Brassicaceae, Chenopodiaceae, Viciaceae
and many other taxa. The occurrence of spores of Anthoceros punctatus and
A. laevis (Bryophyta) is also typical for this period.

Pollen of Myrtus type, very often of Sambucus nigra and sporadically
of Juglans, Vitis and Aesculus, was regularly found in the pollen spectrum
of woody plants.

A difference in the vegetation composition of pollen spectra from large
medieval towns and country settlements was also found by pollen-analytical
research. Pollen spectra from villages was closer to the natural vegetation
cover and the “exotic” taxa were completely missing in most cases.

In the area of the extinct medieval village Bystiec (Jankovska 2006)
it was possible to reconstruct the situation at the time it was active and
the cause of the extinction of the village from the pollen spectra of the
separate layers.

Pollen-analytical research within the area of so-called Kounovské fady
raw (Jankovska 1997a) confirmed that they are the result of the Late Medieval
up to the Modern Period. Thus, speculations of an almost mysterious nature
to their origin and function were laid to rest. According to the pollen analyses,
these stone rows served as borders between separate fields.

Pollen analysis of dust and rubbish from old medieval books (Jankovska
1995b) yielded source material which contributed towards a reconstruction
of their place of original storage and employment.
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Very valuable results from the country settlements we found through
pollen-analytical research during investigation of the Chotébuz site (Czech
Silesia) — Jankovska unpubl.

Comments on some finds

Botany and pharmacy

Borago officinalis — This species, whose nearest natural occurrence
is in southern Europe, was evidently not only employed in Bohemia and
Moravia in the Middle Ages, but was also cultivated. Mathioli (1596)
describes its employment in an infusion “for strengthening the heart and
brain, to purify the blood, in the case of unconsciousness and to encourage
sad and melancholic persons”. The infusions for external use are suitable for
those who “are stung by a snake or other unclean poisonous earthworm”.
Pollen of Borago was found in the cesspits from the High Middle Age
in Prague on Vaclavské namésti — Square (archaeological research of dr.
V. Huml), in Namésti Republiky — Square (dr. P. Jufina) and in Opava
on Drubezi trh — Market (dr. M.Zezula) — all pollen-analyses: Jankovska
unpublished. Presently Borago is seldom cultivated for its leaves, which
are used for salad.

Calluna vulgaris — Pollen of Calluna vulgaris is a regular component
of pollen spectra from the high medieval material of nearly all Czech
medieval towns. The frequency of Calluna vulgaris pollen is even higher
in the material from most high medieval archaeological sites than from
the pollen spectra of peat-bog sediments. This phenomenon can be explained
in several ways. Calluna vulgaris could possibly have been used in medieval
cuisine (tea? — still practised in Russian Karelia ‘til today, for example),
in medicine (infusions), in households and farmsteads (brooms? bedding?).
Additionally, Calluna vulgaris probably grew more frequently in the
High Middle Ages than today, particularly in degraded biotopes and those
considerably influenced by man, as well as within the area of large cities
and their vicinity.

Mathioli (1596) mentions the use of Calluna vulgaris in medieval folk
medicine. For example the juice from leaves and flowers was used in the
form of drops and compresses to heal eye diseases. Infusions were used
against swellings and joint pain in steam baths. The oil from its flowers was
supposed to heal skin diseases, especially those on the face. The treatment
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is also mentioned in the case of snakebites, when crushed flowers and young
twigs were used as compresses.

Fagopyrum cf. esculentum — Pollen grains of Fagopyrum can be found
in the high medieval pollen spectra regularly even though mostly only
sporadically. This applies to the finds from the cesspits, wells and find layers
from most medieval towns (Prague, Most, Plzen, Chrudim, etc.). The largest
quantity of Fagopyrum pollen grains from the environment of a medieval
town was found in Opava, at the Drubezi trh site (Poultry Market). They
came mostly from the fills of cesspits dated to the 15" century. The set
of 30 pollen grains from Opava — Horni namésti (Upper Square) sites were
roughly of the same age (archaeological research Dr. M. Zezula). A large
quantity of Fagopyrum pollen was found in the Chotébuz site — Podobora
at Cesky Té&sin (Czech Silesia — research Dr. P. Kouiil, pollen analyses —
Jankovska). It can be supposed that Fagopyrum might have been cultivated
exclusively at this site. Furthermore, the high number of cereal pollen grains
(Cerealia) bears witness to the existence of fields right where the samples
were taken. Though these high medieval samples were originally supposed by
archaeologists to come from the Early Middle Ages it was just the high
occurrence of Fagopyrum that proved their high medieval origin. The history
of Fagopyrum within the territory of the former Czechoslovakia in the larger
context of central and eastern Europe was studied by Opravil (1974). This
author supposed that Fagopyrum was getting into Czech Republic from
the south via the Danube and also outside the Carpathian Arch via Poland.
Only our numerous finds of the Fagopyrum pollen grains from the area
of the Czech part of Silesia (Opava, Chotébuz) have been able to confirm
this “northern path” of Fagopyrum propagation.

The clear majority of finds of Fagopyrum comes from the High and Late
Middle Ages and from the Modern Age. The finds from the Early Middle
Ages are quite sporadic and, what is worse, not always trustworthy.

Mpyrtus type — This minute pollen belongs most probably to the kitchen
spices Eugenia caryophyllata Thumb., i.e. “cloves”, indigenous to the
archipelago of Moluccas. According to the information of the medieval
book — Mathioli (1596) — it was used in medieval medicine as well as in
the household. A special power was accredited to it. This power consisted
in energizing the heart, liver, stomach and head, but beyond that, cloves were
also used as a remedy for “plague air”, for improving beer, etc. Even though
cloves was a very valuable article, its pollen grains are found regularly in the
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cesspits and wells from the High Middle Ages in most of the Czech medieval
towns. They were found for example in: Prague: U radnice 5 (archaeologist
research Dr. Zv. Dragoun), Ungelt (Dr. J. Richterova), Karlovo namésti
(Dr. V. Kaspar); Vaclavské namésti (Dr. V. Huml, Dr. P. Starec), Namésti
Republiky (Dr. P. Jufina) — all wells, AlSovo nabtezi (Dr. P. Starec) dumping
ground; Opava: Drubezi trh (cesspit) — Dr. M. Zezula; Nymburk: Nameésti
Premyslovct (wells) — Dr. K. Motykova; Plzeni: Namésti republiky 8,
No. 96 (well) — Dr. R. Siroky, Dr. K. Novéaéek; Prachatice (water piping) —
Dr. J. Benes; Chrudim: Filistinska ulice (cesspit) — Dr. J. Frolik (all pollen
analytical research V. Jankovskad).

There can be two explanations for the occurrence of Myrtus-type pollen
(in the case of “cloves”) in the sediments of wells. Cloves could be put into
the wells for example as a means of disinfecting “bad water”. However,
wells could also be used secondarily as cesspits where cloves could end
up either through alimentary tract (faecal cesspits) or from the remains
of infusions (waste pits).

Of course, pollen grains of Myrtus type could theoretically also belong
to Myrtus communis. Mathioli (1596) describes wide employment of myrtle
in medieval medicine as well as in cosmetics, both externally and internally.
Myrtle fruits were, for example, used before drinking spirit in order to avoid
intoxication. Crushed fruits and leaves were supposed to help those who
“poisonous and dead-causing mushrooms ate”. Men used to dye their hair
black with an infusion of myrtle, and the juice from its fruit allegedly acted
as a remedy against the poison of “spiders and scorpions” (Jankovska 1987,
1995a). The nearest place where common myrtle grows wildly is southern
Europe, in the Mediterranean area.

Xanthium strumarium — The pollen of this plant is easily determinable.
It was found in large quantities in the site Hrdlovka (archaeological research
of Dr. P. Meduna-Jankovska 1995c, Culikova et al. 2008). However,
it occurred regularly in smaller quantities in several archaeological sites
in Prague, Most, Chrudim, Litovel and sporadically in other sites. Mostly
this was case of deposits from the High Middle Ages. Opravil (1963, 1983)
evaluates this taxon as archacophyt. Mathioli (1596) writes that Xanthium
“grows in old yards, behind fences, especially in leys which are usually
fertilized by grazing cattle dung”. This plant evidently already occurred
frequently in the days of Mathioli. Hence it does not seem probable that
is was introduced to our country after the discovery of America, as still
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mentioned in botanical literature. Our pollen finds of Xanthium support
the evaluation of the taxon as an archacophyt, i.e. a plant already introduced
to our country by pre-Columbian times. It is commonly held that the extract
from the root was employed for dyeing textiles yellow in the past. However,
Mathioli (1596) does not mention the use of the plant for dyeing, but he
does mention that "hair can be smeared with an infusion in lukewarm water
and it will be nicely yellow” and “the root crushed up to dust and drunk
with wine takes away all kinds of unhealthy things from the body from
which leprosy could arise in the body”. Today the four species of the genus
Xanthium growing in the Czech Republic are mostly mentioned as the
species introduced from North and/or South America. All of them grow
in synanthropic biotopes.

Adianthum_capillus-veneris — In the profile, formed by the mixture
of anthropogenic and natural sediments in the alluvium of the Bilina river
in Most, 48 spores of this fern were found in one layer. The find, though
surprising, was only mentioned in the publication (Jankovska 1995c)
since it could not be explained. At the beginning of the year 2004 Prof.
E. Kvavadze from Georgia became interested in the find. The reason was
that the spores Adianthum were regularly found in archaeological finding
layers from several sites in Georgia that were studied by this specialist
in pollen analyses. Often the Adianthum spores occurred here along with
the finds of tunics of parasitic worm eggs. Prof. E. Kvavadze’s question
as to whether this fern could be employed in popular medicine as an
antihelminticum, i.e. a remedy against parasitic worms, cannot yet be
answered. Mathioli (1596) mentions various internal and external uses
of this plant, but does not mention its use as an antihelminticum. But he
writes that “woman hair” (i.e. Adianthum) soaked in an infusion helps
against “a heavy breath, wheeziness and against jaundice and bad spleen.
It drives out urine from the body, crumbles stone and helps against belly
bloating. Externally applied infusion from Adianthum should be used
as a remedy against baldness.”

Today Adianthum is used in the Czech Republic only as a decorative
indoor plant. Nevertheless, an infusion from another fern, i.e. Dryopteris
filix-mas, is still used today in veterinary medicine as an antihelminticum.

Anthoceros — The spores of Anthoceros punctatus and A. laevis
(Bryophyta) are also an important anthropogenic indicator of the Middle
Ages in particular. They are quite regularly found in the pollen spectra from
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this period. They are a good indicator of medieval fields which were lying
fallow for a certain time.

The greatest quantity of spores of Anthoceros was found in the pollen
spectra in high medieval material in the site Chotébuz (pollen analyses:
Jankovska unpubl.) in the Czech Silesia, north to Cesky T&sin. This site
is known above all as an important fortified settlement (Early Middle Ages)
— Koufil (1994). The fact that the spores of Anthoceros occur here only
in material which was dated by local pollen analyses to the High Middle
Ages, as hitherto determined and not to early medieval time as archacologists
previously supposed is interesting. The spores were not found here in samples
dating from the Hallstatt and Early Middle Ages periods. The cause of such
a high occurrence of both Anthoceros species (A. laevis predominated)
was evidently the fact that the samples most probably came directly from
the material of the original medieval fields. At present the territory under
research is wooded, and traces of fields are not noticeable. Regularly, but
sporadically, the spores of both the species of the genus Anthoceros were
found in the pollen spectra from most of the medieval material. They got into
the archaeological sites with plant material brought in from fields, meadows,
and pastures. Neither the occurrence of these mosses directly in the urban
area of the settlements in the edaphically suitable biotopes can be excluded.

Hygiene and social situation

The finds of tunics of intestinal parasite eggs in anthropogenic sediments
helped again to widen our ideas of life in past human communities.
The presence of these microscopic objects not only in the contents of cesspits
but also in the refuse from households, in the sediments of wells, in soil
profiles and in various deposits mostly from the medieval age, tell of a gloomy
hygienic situation in those times. Above all the egg tunics of small tapeworm
Trichuris cf. trichiura and roundworm Ascaris cf. lumbricoides were found.
Even though it is mostly impossible to safely differentiate the human species
of these intestinal parasitic worms from animal ones within the pollen-
analysed material, it can be expected that the parasites in our sediments
are mostly of human type. Within the medieval sediments these finds are
recorded at many sites of medieval towns — Most, Prague, Nymburk, Plzen,
Chrudim, Brno, Opava, Ceské Budé¢jovice and other sites. The oldest find
of Trichuris sp. comes from the Palaeolithic Horka-Bolek site in Slovakia
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(Jankovska unpubl.) — research of Dr. L. Kaminska. From the La Téne
period it is the find of Trichuris from Liptovska Mara — Slovakia, (Jankovska
unpubl.) — research of Dr. K. Pieta.

The remains of other parasitic intestinal worms are found only
sporadically, evidently due to a worse resistance of their egg tunics (e.g.
pinworm — Enterobius and various species of tapeworms — Taenia, etc.).
Thanks to the finds of parasitic worms it has been confirmed that many
wells very often served secondarily as cesspits, and even latrines. Even
the wells from the 13" and 14" centuries from Prague — Castle, Jifské
namésti (George’s square) contained an unusually high number of Trichuris
and Ascaris (Jankovska unpubl. — research of Dr. J. Frolik).

According to hygienists from the Czech Republic the occurrence
of Trichuris trichiura today is quite exceptional and is found almost
exclusively in immigrants from SE Asia.

Problems of the age, function and/or disappearance
of some archaeological features and situations

The so-called Kounovské stone rows can serve as an example. This
is a forest site in western Bohemia (Jankovska 1997a). The age and function
of these formations has been the subject of many levels of discussion
which have often bordered on the “Déniken”-esque. The results of pollen
analyses, which were presently again completed with new facts (Jankovska
unpubl.), unambiguously tend towards the prosaic. The finds of large
quantities of cereal pollen bear witness to the existence of fields in exactly
the location of the mentioned “Kounovské stone rows”. Field weeds —
pollen of Centaurea cyanus and Mercurialis annua as well as the pollen
of Secale confirm that the age of these fields does not go beyond the High
Middle Ages. The same was confirmed by the pollen grains of Fagopyrum
found. Some pollen finds are even from the Modern Period, as the pollen
of Larix would imply. The results of pollen analyses from the area of the
“Kounovské stone rows” do not, in any case deny the existence of a former
Celtic settlement in the vicinity, as was finally unambiguously proven by
archaeologists. The outcomes of pollen-analytical research concern only
the function of the stone rows themselves.

In general, pollen analysis can determine the moment when, and manner
in which, as a result of the creation of settlements and farming features
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(fields, meadows, pastures, etc.), man began to change originally natural
biotopes (mostly forest ones) into synanthropic biotopes. In the same way
the manner of farming as well as disappearance of settlements, villages,
etc. can also be documented through pollen-analyses. Secondary vegetation
succession, by which the antropogenetically formed biotope returns
to climax state (wars, natural disasters), can be reconstructed. This was
quite well documented by e.g. pollen analyses near the extinct, medieval
village Pfaffenschlag (Rybnickova et Rybnicek 1975). The disappearance
of farmhouses in a medieval village due to a natural catastrophe—in this
case a landslide and its subsoil slide due only to human activity—was
suggested by the results of pollen analysis in the case of a large archaeological
research project of Dr. L. Belcredi in the area of the extinct village Bystiec
(Jankovska 2006).

Also, the existence of fields at the location of a present larger forest
complex in the Chotébuz site — Podobora (research of Dr. P. Koufil) was
documented by pollen analytical research. The composition of pollen spectra
proved that these fields existed here in the High Middle Ages and not in the
Early Middle Ages as originally supposed (Jankovska unpubl.).

Pollen analysis and history

Pollen analysis of the dust gathered during the restoration of old books also
offered interesting results. Four books, printed between 1500 and 1530 were
kept in the Franciscan monastery in Kadan (NW Bohemia) till the 1960s.
After that they were transferred to Strahov Monastery in Prague. The dust,
taken from behind the pages of the books contained a relatively rich pollen
spectrum. The composition of its trees was in surprising compliance with
the original composition of the forest vegetation of the Krusné hory Mts.
This is evidence that the books were used in the monastery in Kadan,
the town at the foot of these mountains. The composition of the herbs in the
pollen spectrum was already markedly synanthropic at that time. Cereal
pollen grains including Secale were found. Field weeds Centaurea cyanus,
Scleranthus perennis, Polygonum aviculare, P. convolvulus were determined.
Pollen grains were also regularly found of plants whose occurence centres
mostly around rubbish heaps, ruderals (4Artemisia, Asteraceae, Campanula
rapunculoides, Urtica), yards, roads and other permanently trodden surfaces
(Plantago lanceolata, Pmajor-media). These finds mean that the dust that
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settled between the sheets of books at the time bears in itself interesting
pieces of information about the environment of a certain period over
a certain time. Restorer Mr. J. Vnoucek even expressed his opinion that
pollen analysis could show the original place where books from the property
of the Rosenbergs were kept when they were taken away to Sweden in 1648
at the end of the thirty-year war. This could be successful if a sufficiently
rich pollen spectrum could be found in the dust of the books and in other
impurities.

Summary

The pollen analyses of the material from various archaeological situations
of the medieval age from the Czech Republic has produced many valuable
results. The first pollen analyses for the needs of archaeological research
were originally meant to find out whether their results can be used for
making the archaeological interpretations more exact. When it was found
out that a part of the sediments from archaeological sites contains pollen
grains, more detailed pollen analytical research was started. The results
of pollen analyses made it possible to reconstruct the state of the environment
in settlements and their surroundings, mostly with regard to vegetation
cover. Nevertheless, the research of cesspits, wells and deposits of various
functions has also brought evidence pertaining to cultivated, consumed and
technical plants. The determination of non-pollen objects (so called Non-
Pollen-Palynomorphs) increased the interpretation possibilities of the original
pollen analysis. The information about socio-hygiene in the period under
study was interesting for archaeologists. To botanists the results obtained by
pollen-analyses brought to light new details concerning the history
of individual plants. A similar situation was also true in other branches
of biology. The results of pollen analyses suitably complement the results
of macroremains analyses. These form the basis of archaeobotanical research
since they can determine the finds of macroremains in more detail than
the pollen analysis. By means of pollen analysis it was possible to distinguish
the early medieval samples from the high medieval ones.



THE MIDDLE AGES IN POLLEN-ANALYTICAL RESEARCH... 65

Aknowledgements

The author would like to acknowledge all archaecologists whose samples were
pollen-analysed. Special thanks belong to Dr. H. VI¢kova for the English
translation, Mr. Tim Brombley and Z. Formankova for technical assistance.

The work was supported by Project 206/09/1564 of the Grant Agency
of the Czech Republic and research plan AVOZ 60050516.

References

BRIZOVA E., 1998, Prague medieval Snémovni street — pollen analysis of its
sediment [in Czech], Archaeologica Pragensis, 14, Praha, 317-328.

BRIZOVA E. et BARTOSKOVA A., 1994, Early medieval hillfort od Bude¢:
reconstruction of environment of the basis of pollen analysis, Antropozoikum,
21, Praha, 75-86.

CULIKOVA V. et JANKOVSKA V., 2004, Results of the carpological and pollen
analyses from the Early Modern period of the archaeological locality Brno —
at the Corner of Leitnerova and Jirchare Street — Block of houses No 95a,
layer 113 [in Czech], [in:] Hasek V., Nekuda R., Ruttkay M (eds.), In service
to archeology V, Brno, Nitra, 139-145.

CULIKOVA V., JANKOVSKA V. et MEDUNA P., 2008, Plant remains from
medieval features in Hrdlovka village (Northwestern Bohemia,Czech Republic
[in Czech], [in:] Bene$ J. et Pokorny P. (eds.), Bioarcheologie in the Czech
Republic, Ceské Bud&jovice, Praha, 331-382.

DOLAKOVA N., ROSZKOVA A. et PRICHYSTAL A., 2010, Palynology
and natural environment in the Pannonian to Holocene sediments of the
Early Medieval centre Pohansko near Bfeclav (Czech Republic), Journal
of Archaeological Science, 37, 2338-2550.

JANKOVSKA V., 1983, Ergebnisse der Pollenanalyse von Sedimenten aus einem
mittelalterlichen Brunnen in der Stadt Most [in Czech], Pamatky archeologickeé,
Praha, 74, 519-523.

JANKOVSKA V., 1985, Ergebnisse der Pollenanalysen des Inhaltes der
Fékaliengruben in mittelalterlichem Most [in Czech], Archeologické rozhledy,
Praha, 37, 644-652.

JANKOVSKA V., 1986, Palynologische Erforschung der mittelalterlichen Stadt Most
(Methoden, Ergebnisse, Vegetationsrekonstruktion), Sbornik ”Archédologische



66 Vlasta Jankovska

Rettungstitigkeit in den Braunkohlengebieten”, Archeolog. ustav CSAV, Most,
223-225.

JANKOVSKA V., 1987, Untraditionelle Interpretation der Pollenspektren aus dem
mittelalterlichen Prag [in Czech], Archeologické rozhledy, Praha, 39, 475-480.

JANKOVSKA V., 1988, Palynologische Erforschung archiologischen Proben aus
dem Komortanské jezero — See bei Most (NW-B6hmen), Folia Geobot. Phytotax.,
Praha, 23, 45-77.

JANKOVSKA V., 1990, Rekonstruktion der Umwelt der mittelalterlichen Stadt Most
auf Grundlage von Pollenanalysen [in Czech], Studijné zvesti Archeologického
ustavu SAV, Nitra, 26, 171-176.

JANKOVSKA V., 1991a, Pollenanalysen aus mittelalterlichen Objekten der
Tschechoslowakei, Acta interdisciplinaria archeologica, Archeolog. Inst. SAV,
Nitra, VII, 127-131.

JANKOVSKA V., 1991b, Pollenanalytical results from research in medieval Prague
[in Czech], Archaeologia Pragensia, Praha, 11: 13—15.

JANKOVSKA V., 1994, Pollen assemblage, anthropogenic vegetation and
perspectives of the utilization of pollen analyses in the Czech archeology
[in Czech], [in:] Benes J. and Briina V. (eds.), Archeology and landscape ecology,
Nadace projekt Sever, Most, 147-159.

JANKOVSKA V., 1995a, Gewiirznelke oder Myrte? Pollenanalytische Befunde
eines Gewlirzes aus dem Mittelalter, Archeologické rozhledy, Praha, 47, 481—
—485, Tab. XII, p. 540.

JANKOVSKA V., 1995b, Pollen analysis of dust preserved in four medieval books,
Folia Geobot. Phytotax., Praha, 30, 97-100.

JANKOVSKA V., 1995¢, Pollenanalysen der mittelalterlichen Ablagerungen in dem
Moster-Gebiet., Pamatky archeologické, Praha, 86, 132—154.

JANKOVSKA V., 1996, Pollenanalytische Charakteristik der Sedimente aus der
spatmittelalterlichen Wasserleitung in Prachatitz [in Czech], Sborn. Prachatického
Muzea Zlata stezka”, Prachatice, 3, 182—188.

JANKOVSKA V., 1997a, The mystery of stone rows at Kounov and pollenanalysis
— Initial results and what next? [in Czech], Archeologické rozhledy, Praha, 49,
345-354, Tab. VL. p. 397.

JANKOVSKA V., 1997b, Die Ergebnisse der Pollenanalyse von der Lokalitit:
Prag 1 — Kleineseite, Markthalle 259/II1 [in Czech], [in:] Kubkova J., Klapste
J., Jezek M. et Meduna P. (eds.), Das Leben in Mittelalter, Sborn. piispévki.
Archeolog. ustav AV CR, Praha, 299-308.



THE MIDDLE AGES IN POLLEN-ANALYTICAL RESEARCH... 67

JANKOVSKA V., 1998, Pollen analysis of samples from the Medieval and Early
Modern well on Namésti Premyslovct in Nymburk [in Czech], Vlastivédny
zpravodaj Polabi, Podébrady, 32, 168—181.

JANKOVSKA V., 1999, Pollenanalysen und archiologische Forschung in der
Tschechischen und Slowakischen Republik, in: Jerem E. and Poroszlai I. (eds.),
Archaeology of the Bronze and Iron Age. — Proceedings of the International
Archaeological Conference, Szazhalombatta, 3—7 October 1996, Archaeolingua,
Budapest, 309-314.

JANKOVSKA V., 2001, Palacobotanic reconstruction of the environment of Unétice
Culture and Middle Ages in Ceské Budé&jovice — Dobrovodska stoka [in Czech],
[in:] Hasek V., Nekuda R. et Unger J. (eds.), In service to archaeology III., Arch.
Ust. AV CR Brno — Arch. Ust. Nitra, Brno, 90-96.

JANKOVSKA V., 2002, Palynology, in: Klapsté J. (ed.), The archaeology
of a medieval house, No. 226, in Most [in Czech], Mediaevalia archaeologica
4, Praha — Most, 158-160.

JANKOVSKA V., 2005, Pollen analyses of archeological objects — interesting
cases. [in Czech], in: Hasek V., Nekuda R. et Ruttkay M. (eds.), In service
to archeology VI. — Muz. et vlastivéd. spoleén. Brno, Geodrill Brno, Arch. Ust.
SAV, Nitra, 235-238.

JANKOVSKA V., 2006, Pollen-analytical research [in Czech], [in:] Belcredi L.
(ed.), Bystiec — About the foundation, life and extinct medieval villages. Brno,
398-404.

JANKOVSKA V., 2010, Pollen analysis of samples from the archaeological
feature Nr. 1502 of the town Caslav [in Czech], Forum urbes medii aevi VL.,
Archaiabrno, 0-00.

JANKOVSKA V., KAPLAN M. et POLACEK L., 2003, Pollenanalytische
Forschung in Mikul€ice (Bisherige Ergebnisse, Interpretationen, Probleme und
Ausblicke auf kiinftige Arbeiten) [in Czech], [in:] Polacek L. (ed.), Studien zum
Burgwall von Mikul¢ice, 5, Archeol. Inst. Acad. Sci, Brno, 39—74.

JANKOVSKA V. et KRATOCHVILOVA 1., 1988, Das Uberdauern von Pollenkérnern
an reifen Getreidesamen: Beitrag zur Préizisierung einer Interpretationen der
pollenanalytische Ergebnisse. — Folia Geobot. Phytotax., Praha, 23, 211-215.

JANKOVSKA V. et POKORNY J., 2002, Microfossils palacoecology of a Medieval
fishpond system (Vajgar, Czech Republic), Folia Geobotanica, 37, 393-398.

KOCAR P, SLEZAR P, JANKOVSKA V. and KOCAROVA R., 2008,
Environmental and archaeological excavacation of a dich of the church of St.
Marek in Litovel — relationship of alluvium of the river Morava and High



68 Vlasta Jankovska

Medieval town [in Czech], [in:] Hasek V., Nekuda R. and Rutkay M. (eds.),
In servise to archaeology, 2/2008, 157—170.

KOURIL P., 1994, Slavic settlement of the Czech Silesia [in Czech], Archeologicky
tistav AVCR, Brno and Muzeum Té&$inska, Cesky T&in, pp.221.

KOZAKOVA R. et BOHACOVA 1., 2008, The natural environment of Prague
Castle and its surroundings in the Early Middle Ages: Evidence provided by
a pollen analyses of sediments from the Third courtyard, Archeologické rozhledy
LX, Praha, 547-564.

KOZAKOVA R. et POKORNY P., 2007, Dynamics of the biotopes at the edge
of a Medieval town: pollen analysis of Vltava river sediments in Prague, Czech
Republic, Preslia, 79, 259-281.

KOZAKOVA R., POKORNY P., HAVRDA J. et JANKOVSKA V., 2009,
The potential of pollen analyses from urban deposits: multivariate statistical
analysis of a data set from the medieval city of Prague, Czech Republic,
Vegetation History and Archaecobotany, 18/6, 477-488.

NEKUDA R. et JANKOVSKA V., 2005, Msténice — deserted medieval village;
pollenanalytical evalution of natural environment of water will surroundings [in
Czech], [in:] Hasek V., Nekuda R. et Ruttkay M. (eds.), In service to archeology
VI., Muz. et vlastivéd. spolecn. Brno, Geodrill Brno, Arch. Ust. SAV, Nitra,
247-254.

MATHIOLIP. A., 1596, Herbarium oder Krauterbuch sehr nutzbar [in Czech], Prag.

OPRAVIL E., 1963, Xanthium strumarium L. aus dem Mittelalter von Ostrava
[in Czech], Preslia, 35, 327-329.

OPRAVIL E., 1974, To buck wheat (Fagopyrum) history [in Czech], Vlastivédny
sbornik okresu Novy Ji¢in, 14, 51-55.

OPRAVIL E., 1983, Xanthium strumarium L. — ein europdischer Archeophyt?,
Flora, 173, 71-79.

POKORNY P., KOCAR P., JANKOVSKA V., MILITKY J. et ZAVREL P., 2002,
Archaeobotany of the High Medieval town of Ceské Bud&jovice, Archeologické
rozhledy 54, Praha, 813-836.

RYBNICKOVA E. et RYBNICEK K., 1975, Ergebnisse einer paldogeobotanischen
Erforschung der mittelalterlichen Wistung Pfaffenschlag (Tschechoslowakei),
[in:] Nekuda V. et al. (eds.), Pfaffenschlag, extinct medieval village, Brno, 183—
—198.

SVOBODOVA H., 1987, Pollenanalyses aus Mikulc€ice, bez. Hodonin [in Czech],
Prehled vyzkumu 1985, 36—40.



THE MIDDLE AGES IN POLLEN-ANALYTICAL RESEARCH... 69

SVOBODOVA H., 1990, Vegetation of the southern Moravia between 500—1000
AD, Archeologické Rozhledy, Praha, 42, 170-205.

SVOBODOVA H., 1993, Pollenanalytische Rekonstruction der Naturverhéltnisse
in Sidmédhren wiahrend der Burgwallzeit in: Friesinger H., Daim F., Kanelutti
E. et Cichocki O. (hrsg), Bioarchdologie und Frithgeschichtsforschung Wien,
93-99.

ZAPLETALOVA D., CULIKOVA V., JANKOVSKA V., LISA L. et RYBNICEK
M., 2005, Contribution of Natural Sciences and Archeology to Historical
Topography of the Old Brno [in Czech], [in:] Hasek V., Nekuda R. et Ruttkay M.
(eds.), In service to archeology VI., Muz. et vlastivéd. spoleén. Brno, Geodrill
Brno, Arch. Ust. SAV, Nitra, 267-271.



