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1.   An outline of the history of research into hunter-
gatherer archaeobotany with an emphasis on the 
European Mesolithic

The importance of plants in the diet of the modern hunter-
gatherer has already been stressed by Lee (1968) on the 
basis of data from the Ethnographic atlas (Murdock 1967). 
However, archaeologically, most studies dealing with foods 
have long put an emphasis on animal remains – bones – most 
likely due to their visibility in the archaeological record 
and also to the research methods applied. Moreover, when 
dealing with plants, investigations of domesticated and 
cultivated plants (or their immediate wild relatives) have long 
prevailed in archaeobotanical studies (Hather, Mason eds. 
2002). As a result, the role of plants has been systematically 
underestimated (Zvelebil 1994; Hather, Mason eds. 2002).

From a European perspective a crucial turning point 
occurred in 1994, when M. Zvelebil published a key study 
concerning the use of plants in the Mesolithic. In this 
study, he built on Clarke’s model (1976), in which Clarke 
emphasizes the wide availability of potential plant foods 
in temperate and Mediterranean Europe. Zvelebil (1994), 
however, reviewed the temporal evidence and brought 
together information on finds of edible plant remains from 74 
northern European sites. He revealed that at 40 sites only the 
remains of Corylus sp. were reported; additionally, 24 sites 
had only two species, commonly Corylus sp. and Quercus sp. 
or Trapa natans. Taxa such as Prunus sp., Chenopodium sp., 
Nuphar lutea, Nymphaea alba, Rubus idaeus, Polygonum 
sp., Crataegus sp., Rumex sp., Filipendula sp. Malus sp., or 
Pyrus sp. had also been occasionally reported. Apart from 
plant macroremains, Zvelebil also discussed other lines of 
evidence of plant use, such as pollen data, artefactual, and 
palaeopathological evidence. He concluded that, based on 
these four lines of evidence, patterns of plant use in the 
Mesolithic should be considered in terms of wild plant food 
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A B S T R A C T

The present work attempts to provide an understanding of the issue of Mesolithic archaeobotany, 
especially in terms of plant use, woodland clearance, and a discussion concerning Mesolithic 
agriculture. Plant use patterns in hunter-gatherers are also presented and discussed. Special attention is 
paid to taxa occurring within archaeological context at Mesolithic sites in Europe, particularly in the 
Czech Republic, along with ethnobotanical evidence for their use.
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husbandry instead of the incidental and opportunistic use of 
plants for food.

Since then, rather individual reports by a few authors 
instead of a systematic study of the issue can be observed 
(e.g. Holden et al. 1995; Regnell et al. 1995; Kubiak-Martens 
1996; 1999; Knörzer et al. 1999; Perry 1999; Mason, Hather 
2000; Robinson 2000; Rösch 2000). An exception is the 
edited volume Hunter-gatherer archaeobotany. Perspectives 
from the northern temperate zone (Hather, Mason eds. 
2002), which represents a significant milestone in hunter-
gatherer archaeobotany. Within this volume, a number of 
investigations of European sites were undertaken (e.g. Mason 
et al. 2002; Perry 2002; Robinson, Harild 2002; Zapata 
et al. 2002). Several tentative conclusions were drawn from 
this project. Firstly, the number of small seeds and fruits 
recovered is extremely low, which can be assigned to poor 
preservation, implying that focusing only on fruits and seeds 
may not be sufficient when dealing with pre-agricultural 
societies. Secondly, most importantly, the identification 
of parenchyma turns out to be of crucial importance when 
studying past hunter-gatherers, since underground storage 
organs such as rhizomes, roots, and tubers are expected to 
play an important role in relation to seeds and fruits and, 
furthermore, are frequently present at investigated sites. 
However, the identification of parenchymatous tissues is 
fraught with many practical problems, particularly the need 
to examine the remains by scanning electron microscopy 
(SEM). Further, larger seeds and fruits such as Corylus sp., 
Trapa natans, Quercus sp., Prunus sp. or Crataegus sp. are 
often present and identified. With respect to methodology, a 
need for a holistic approach, incorporating various disciplines 
such as experimental archaeology, ethnobotany, and also 
broader archaeobotanical analyses, including anthracology 
and palynology, are stressed (Mason et al. 2002). Also, proper 
sampling and recovery techniques should be applied to obtain 
satisfactory reflection on the issue. The authors further noted 
that the application of such an holistic approach is relatively 
time-consuming and its time-effectiveness often questionable, 
which may also be reflected in the state of the research.

Since then, several works presenting new data deserve to 
be mentioned here (Kubiak-Martens 2002; Aura et al. 2005; 
Out 2008a). However, another work well worth considering 
in the history of research into hunter-gatherer archaeobotany 
is the dissertation of W. Out, Sowing the seed? Human 
impact and plant subsistence in Dutch wetlands during 
the Late Mesolithic and Early and Middle Neolithic 
(5500–3400 cal BC); this brought substantial evidence on 
natural vegetation, human impact, plant use and cultivation 
processes in the Dutch wetlands during the Mesolithic and 
Neolithic, hence, contributing to an understanding of the 
transition from hunting and gathering to agriculture on the 
basis of archaeobotanical research (Out 2009). In terms of 
further research development, some studies concerning 
archaeobotany at European Mesolithic sites should be 
mentioned (Filipović et al. 2010; Holst 2010; Regnell 2011; 
Out 2012; Bishop et al. 2013; 2015; Deforce et al. 2013; 
Marinova et al. 2013; Out, Verhoeven 2014).

Another point to be made is that, apart from being food 
items, the evidence for the wider human use of plants, such 
as for structures and as artefacts, should be emphasised. 
Such uses include for housing and thatching, as vessels and 
objects of art, sources of fibres for cordage and textiles, 
dyeing, tanning, and medicinal and psychoactive agents, 
etc. (Hather, Mason 2002). This issue has been tackled by a 
number of authors such as Burov (1998), Hurcombe (2000; 
2007), Mason et al. (2002), Zapata et al. (2002), Hardy 
(2007; 2008), and Wood (2011) from the perspective of 
ethnographic, archaeobotanical, and experimental evidence.

To summarize, according to above-mentioned studies, 
several patterns can be observed. Firstly, plant macroremains 
bring substantial evidence about only a few intentionally-used 
species. Secondly, a clear pattern arises concerning hazelnuts 
as the most important plant food resource (e.g. Holst 2010; 
Regnell 2011); however, their role may be overestimated, 
particularly in relation to other resources such as roots and 
tubers (Mason et al. 2002). This relates to another important 
issue concerning foods such as roots, inner bark, stems, 
leaves, or other vegetative parts of plants; their presence 
in the assemblage suggests they were available. However, 
there is a need to identify them and integrate the results from 
all categories of evidence, since a number of studies have 
proved that these remains may be identified by scanning 
electron microscopy (e.g. Hather 1991; 1993; 2000; Holden 
et al. 1995; Kubiak-Martens 1996; 1999; 2002; 2008; Perry 
1999). Therefore, a modification of the methodological 
practices common on agrarian sites is needed. Lastly, it 
should be noted that most of the published information on 
plant use in the Mesolithic lacks critical evaluation, since the 
presence of taxa cannot be uncritically associated with their 
utilisation.

2.  Plant use patterns in hunter-gatherers

Another issue deserving attention is the intensity of plant use 
in the Mesolithic. As already mentioned, the great scarcity 
of archaeobotanical data makes it difficult to estimate the 
contribution of plants to the Mesolithic diet. The extent and 
significance of Mesolithic plant use has been suggested to 
vary between 5% and 80%, with 15 – 20% being the most 
commonly proposed estimate by several scholars (e.g. 
Clarke 1976; Jochim 1976; Price 1978; see Zvelebil 1994 
for further details). These represent very approximate 
estimations and considerable variation, likely in the case of 
individual European regions, should be taken into account, 
as also the dependence on the availability of fatty aquatic 
resources, fat content of terrestrial mammals, birds, fish, and 
the overall seasonality. Added to the above, it is important 
to bear in mind that the human intolerance of a lean-meat-
based diet indicates that at least 50% of human energy needs 
had to come from fat or plant foods (Speth et al. 1991), 
since lean meat can compose no more than 35% of dietary 
energy (Hardy 2010). When focusing on central European 
inland Mesolithic communities with rare or no fatty aquatic 
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resources, the contribution of plants in satisfying human 
energy needs and protein requirements varying between 30% 
and 40% has been proposed, depending on the fat content 
of the available terrestrial mammals, game birds, and fish 
(Zvelebil 1994, 58).

Moreover, these data can be compared with ethnographic 
accounts, since the diets of modern-day hunter-gatherers 
may represent a reference to past pre-agricultural dietary 
practices. Subsistence data on a worldwide hunter-gatherer 
diet based on an ethnographic atlas (Gray 1999) have been 
analysed and the following trends have been recognised 
(Cordain et al. 2000). The authors reported that, when it 
was ecologically possible, hunter-gatherers gained between 
45–65% of energy from animal foods. Most (73%) hunter-
gatherer societies derived between 56% and 65% of their 
subsistence from animal foods, whereas 14% of these 
communities consumed more than 50% of wild plant foods 
(Cordain et al. 2000). Another noticeable fact, considering 
the ethnographic evidence, is the diversity within known 
hunter-gatherer diets. According to Kelly’s ethnographic 
atlas (1995), diets whose gathered component (including 
small mammals and fish) varies from 0% to 85%, include a 
hunted portion varying from 10% to 90% and a fish element 
from 0% to 80%.

Taken together, these observations suggest that the plant 
component in the hunter-gatherer diet is not negligible. 
On the other hand, one should be cautious, since, as 
already mentioned above, food resources vary by latitude, 
environment, and season. Thus, one must guard against 
overgeneralization and drawing precise analogies between 
modern-day and Mesolithic hunter-gatherer, particularly 
due to the fact that the diets of many modern hunter-
gatherer communities contain substantial portions of 
domesticated resources having different concentrations of 
fats, carbohydrates, vitamins, fibre, minerals, etc. (Jenike 
2001, 208).

In addition, the ethnographic record also indicates that 
not all available resources were utilised. This is clearly 
apparent in the example of the Kalahari !Kung, who 
consider 85 plant species edible; however, more than half of 
the entire plant diet is formed by a single plant species, the 
mongongo (Schinziophyton rautanenii) (Lee 1968; 1973). 
Also, other factors affecting food choice should be taken into 
consideration. Apart from availability mentioned above, one 
should bear in mind that social factors, fashion, affluence, 
price, religion, tradition, cultural patterns, etc., could all 
have played an important role in food choice (Fisher, Bender 
1970, 6–7).

Furthermore, ethnographic accounts have repeatedly 
shown the wide range of behaviour and the flexibility of 
hunter-gatherers. Hunter-gatherer diversity in habitat, 
technology, diet, physical attributes, reproductive histories, 
technology, languages, social organisation, issues of local 
response to environmental constraints, etc., has been well 
reported among present and past hunter-gatherers (Panter-
Brick et al. 2001). Thus the danger of misinterpretation and 
overgeneralization must be emphasised.

To summarize, current finds need to be critically re-
evaluated since many of them lack information concerning 
their particular archaeological context – and the presence of 
potential useful plants at the site itself cannot be considered 
as convincing evidence for their utilisation. Unfortunately, 
this is often disregarded in publications dealing with hunter-
gatherer archaeobotany. Evidence of food plants can then 
be provided by plant remains found in human intestines or 
human coprolites. Strong indication for plant foods may be 
represented, for instance, by plant residues in storage pits or 
vessels, which are regrettably exceptional in the Mesolithic 
context. On the other hand, criteria to prove human transport 
and manipulation of plants suggested by Dietsch (1996) 
should be taken into consideration. According to Dietsch 
(1996), the following five main criteria may be observed to 
enable the detection of wild plants manipulated by humans:

1. Ecology, which can be used to identify the presence of 
taxa outside their natural environment.

2. Number of plant remains, since overrepresentation of 
some taxa may reflect gathering.

3. Carbonization, which may indicate human processing 
activities.

4. Fragmentation, also suggesting possible plant 
processing practices.

5. Spatial distribution, as location in archaeological 
structures may reflect anthropogenic manipulation.

3.  Human impact on the vegetation: woodland clearance

Apart from the evidence available from plant macroremains, 
pollen studies play an important role in understanding the 
human impact on vegetation in the Mesolithic. During this 
period, hunter-gatherers started to be less mobile due to 
environmental changes and consequently affected their local 
environments around camp sites more intensively (Kuneš 
et al. 2008). In particular, the phenomenon of woodland 
clearance belongs to one of the most discussed issues 
concerning Mesolithic societies.

Although, traditionally, Mesolithic communities were not 
expected to clear forests (see Vera 2000), these disturbance 
phases visible in pollen diagrams, for example, in Britain (e.g. 
Simmons 1996; Innes et al. 2003), Germany (Bos, Urz 2003), 
and recently also the Czech Republic (Nováková et al. 2008; 
Pokorný et al. 2008; 2010), are associated with evidence of 
regular and recurrent burning and clearance activity delaying 
forest regeneration (Jacobi et al. 1976; Mellars 1976). Such 
burning of the vegetation is documented not only by the 
permanent presence of microcharcoal in pollen records, but 
also the increased incidence of certain anthropogenic pollen 
indicators. These are plants that prefer open habitats, such 
as Thalictrum, Rumex, Melampyrum, Plantago lanceolata, 
Poaceae, and those that expand to fire-affected areas, including 
Pteridium aquilinum, or Calluna vulgaris (Simmons 1996; 
Pokorný 1999; Kuneš et al. 2008; Pokorný et al. 2008).

Such evidence also supports the suggestion that Mesolithic 
people deliberately manipulated their environment as a part 
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of an organized land-use strategy (Zvelebil 1994). However, 
these disturbances can also be interpreted in terms of natural 
processes such as lightning strikes, storms, windthrows, etc., 
that would leave an identical signal in the palaeoecological 
record to that of anthropogenic clearance (Simmons 1996; 
Brown 1997). In addition to that already mentioned, it 
has been proposed that only the presence of cereal pollen 
can indicate without doubt the anthropogenic origins of 
disturbances (Simmons, Innes 1987), but this would consider 
only forest clearances associated with cereal cultivation 
(Zvelebil 1994). Despite all of this, Mesolithic sites are 
almost everywhere in the world accompanied by large 
amounts of microcharcoal, which is found in sedimentary 
records. This plays into the idea of burning forests as the 
usual way of dealing with nature (Sádlo et al. 2008) and a 
continuous presence of microscopic charcoal in sediments is 
now also considered as a reliable indicator of human activity 
during the pre-agricultural Holocene (Pokorný 1999).

Moreover, it is generally accepted that woodland 
clearances, irrespective of their causation, were utilized by 
Mesolithic populations for food procurement. However the 
clearances were created, they had an economic use. Plant and 
animal productivity could be almost doubled by a strategy of 
controlled burning (Mellars 1976). Forest clearance would 
have led to particular advantages for the propagation of 
edible plants and clearings also serve to facilitate hunting 
as well as the mobility of human populations (Jacobi et al. 
1976; Mellars 1976; Zvelebil 1994; Mason 2000).

One should also take into account the fact that discussion 
concerning Mesolithic societies is seriously lacking 
(Davies et al. 2005). However, ecological relationships 
may have been a key factor in the development of social 
relationships in the Mesolithic and it is important not to 
separate the economic from the cultural, particularly in 
terms of understanding human interaction with woodlands 
in the Mesolithic (Moore 2003). Nonetheless, environment 
and the trees within it should be considered as more than 
mere background to human activity. In this regard, it is 
important to distinguish between two possible modes of 
human-environment relationships. The first can be described 
as a beneficent human-environment relationship, where 
human and non-humans influence one another in a mutually 
beneficial way. This is in contrast, however, to another mode 
of human-environment relationship, a concept of wilderness 
where fear is a primary motivator determining behaviour and 
the surroundings are more often seen as malevolent rather 
than benevolent (Evans et al. 1999; Warren 2003; Davies 
et al. 2005).

With respect to anthropological and ethnographic evidence, 
Davies et al. (2005) suggest that Mesolithic populations 
may have more likely been driven by anxiety and fear of 
their surroundings, rather than be familiar with it. Thus, 
considering woodlands as being marked by paths (Tilley 
1994, 202; Warren 2003), one of the primary motivators in 
establishing paths may have been a fear of actual harm from 
wildlife, or spirits, or of getting lost in surroundings where 
the horizon is seldom visible. Consequently, woodland 

clearings could have resulted from such fears and can be 
explained as a purely social phenomenon.

4.  Mesolithic agriculture?

There has also been a discussion of the accumulating 
archaeobotanical evidence pointing to agricultural activity 
being in central and northern Europe well before the onset of 
the Neolithic (Innes et al. 2003; Klassen 2004; Poska, Saarse 
2006; Behre 2007; Tinner et al. 2007). The palynological 
evidence is based on the consistent presence of Cerealia pollen 
within sediments that provide high temporal resolution and 
precision for the period of interest. The presence of pollen 
of Cerealia during the Mesolithic period also correlates with 
the pollen of semi-cultural plants or weeds, such as Plantago 
lanceolata that is considered to be one of the most reliable 
indicators of agriculture (Tinner et al. 2007; see Behre 2007 
for further discussion). Given that the evidence for cereal 
cultivation during the Mesolithic is provided, for instance, 
from Switzerland, Austria, France, Estonia, British Isles 
(Innes et al. 2003; Poska, Saarse 2006; Tinner et al. 2007), 
etc., some scholars (e.g. Tinner et al. 2007) consider the 
occurrence of pollen indicative of agriculture activities 
during the Late Mesolithic as a widespread phenomenon in 
Europe.

However, the topic remains at the centre of controversial 
debate mainly because there are no well-dated macroremains 
of crop plants of pre-Neolithic age (Behre 2007); this may be 
due to there being no Upper Mesolithic sites in and around 
central Europe known, which have good conditions for the 
preservation of botanical remains (Jacomet, Kreuz 1999). 
Mesolithic agriculture, as it is assumed, is based solely on 
the occurrence of single Cerealia or Cereal-type pollen in the 
respective levels of pollen diagrams (Behre 2007; Tinner et al. 
2007). Firstly, single pollen grains of Cerealia-type which 
have been interpreted as indicators of earliest agriculture, 
however, may not really derive from cereals, because cereal 
pollen can be morphologically similar to that of wild grasses 
and is not always distinguishable (Dumayne-Peaty 2001, 
381). Another issue is the spontaneous polyploidization 
of wild grasses, which leads to the development of large 
pollen grains, contributing to the difficulties of identifying 
cereals (Behre 2007; Pokorný et al. 2008). In addition to 
misidentification, there are also problems of contamination 
or the possible long-distance transport of Cereal-type wild 
grass pollen grains from the Near East and the eastern 
Mediterranean that cannot be distinguished from cereals 
(Behre 2007). Another explanation of the appearance of 
pre-Neolithic cereal-type pollen would be the cultivation of 
indigenous wild grasses (Zvelebil 1994).

One of the most common arguments for ruling out 
Mesolithic agriculture is that crops cannot be produced 
without permanent settlement activity protecting the fields 
against herbivores (Behre 2007). However, protection can be 
provided by simple fence constructions made from prickly 
shrubs (Pokorný, Sádlo 2008). Moreover, the evidence 
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suggests that possible cereal production during the Mesolithic 
was of low-intensity and the purpose for this could have 
been the planting of cereals for prestige reasons (Mithen 
1996; Tinner et al. 2007). Although this may represent an 
economically-useful activity, one should take into account 
that growing sedentarism, associated with the adoption of 
agriculture, gave rise to epidemics and health problems and 
should not be perceived unambiguously (Tringham 2000; 
Bánffy 2005; Beneš 2013). On the other hand, very little is 
known about the social organisation and beliefs of Mesolithic 
communities in central Europe, particularly in contrast to the 
south-east European Neolithic and the issue concerning the 
origins of agriculture, where the cult and ritual life has been 
well documented in the archaeological record (Hodder 1990; 
Bánffy 2005).

5.   Selected plants occurring in the Mesolithic context: 
perspectives from archaeobotany and ethnobotany

The plant macroremains of the following taxa are recorded 
as occurring at European Mesolithic sites based on the 
above-mentioned studies. Special attention is also paid 
to taxa recovered from sites in the Czech Republic. Here, 
ethnobotanical information on these plants is also provided. 
It should be kept in mind that these are not all the taxa 
identified within the Mesolithic context, but rather those taxa 
that occur at several sites or within a context suggesting their 
manipulation by humans are presented and discussed.

5.1  Seeds, fruits and nuts
5.1.1  Corylus avellana
Hazelnut shells represent very abundant macroremains at 
most sites. Very likely, hazelnuts functioned as staple food, 
since their energetic value is very high, containing more 
than 60% fat, 15% protein and nearly 17% carbohydrate, 
in addition to a large amount of unsaturated fatty acids, 
minerals and vitamins (Holst 2010). However, they are 
easily recognisable in contrast to other sources, particularly 
underground storage organs in the archaeological record; 
their role, therefore, may be overestimated (Mason et al. 
2002). Their frequent occurrence may also be connected 
with their roasting, which facilitates hazelnut cracking and 
grinding, destroys contaminants, induces a nutty flavour and 
digestion and, last but not least, enables their synchronous 
harvest (Mithen et al. 2001; Mears, Hillman 2007; Holst 
2010).

Large amounts of hazelnut shells are known, for 
instance, from the sites of Duvensee, Germany (Holst 
2010) or Staosnaig, Scotland (Mithen et al. 2001). In 
the Czech Republic, finds of hazelnut shells are reported 
from Okrouhlík, Dolský Mlýn, Máselník, Pod Zubem, 
Pod Křídlem, Arba, Sojčí Převis, Jezevčí Převis, Kristova 
Jeskyně, Schwarzenberg Lake, Údolí Samoty, Dvojitá Brána 
u Rohlin, (Opravil 2003; Pokorný 2003; Komárková 2005; 
Pokorný et al. 2008; Žáčková 2008; Svoboda et al. 2013; 
Divišová 2014).

5.1.2  Quercus sp.
Acorns are nutritionally comparable to cereals, being 
largely a source of carbohydrates, fats and fibres. Acorn 
also contains proteins, amino acids and vitamins, mostly A 
and C. Apart from acorns for food, oaks were exploited for 
numerous other purposes, including construction material, 
charcoal production, firewood, production of rope, and the 
extraction of tannin (Rosenberg 2008, 169).

With respect to the Mesolithic period, S. L. R. Mason 
(2000) considered the possible role played by fire and 
challenged the traditional view that fire might have been 
used mainly to improve hunting (Mason 2000, 139–140). 
Instead, she focuses on the manner in which burning 
contributes to acorn gathering and posits that burning reduces 
competition for nutrients, etc., from other species, and in so 
doing concentrates available resources to the acorn crop. In 
addition, removing ground cover facilitates the gathering of 
acorns.

Finds of acorns are reported from a number of sites such 
as Tybind Vig and Halsskov, Denmark (Kubiak-Martens 
1999; Robinson, Harild 2002) or Roc del Migdia, Catalonia 
(Holden et al. 1995).

5.1.3  Trapa natans
Fruits of Trapa natans are rich in starch (50%), protein (10%) 
and fat. They can be eaten raw, as well as boiled or roasted. 
They can also be preserved for several weeks, when roasted. 
As in the case of hazelnuts, roasting makes them easier to 
open, ground to flour and a better flavour is also induced 
(Renfrew 1973; Karg 2006). Remains of T. natans have been 
found, for instance, at sites in the Dutch central river area 
(Out 2009). In the Czech Republic, fruits of T. natans have 
been found at the site of Schwarzenberg Lake (Pokorný et al. 
2008; 2010).

5.1.4  Cornus mas
Bushes of Cornus mas bear edible fruits, which are widely 
used as food and medicine, since they contain a large amount 
of vitamin C (Klimenko 2004; Łuczaj 2012). Interestingly, 
finds of C. mas stones in deposits related to burial infill are 
reported from the site of Vlasac, Serbia (Filipović et al. 
2010).

5.1.5  Cornus sanguinea
Although the edibility of fruits of C. sanguinea is discussed 
(Dietsch 1996; Out 2009), they are known to be eaten from 
the ethnobotanical record (e.g. Dénes et al. 2012). The fruits 
are slightly toxic, but their palatability and edibility increase 
after preparation. Moreover, selective use of C. sanguinea 
for Mesolithic and Neolithic fish traps has been observed in 
the Netherlands (Out 2008b). There are finds of stones of C. 
sanbuinea at several sites in the Netherlands (Out 2009) as 
well as in Denmark (Kubiak-Martens 1999).

5.1.6  Rubus sp.
Fruits of Rubus taxa represent a food resource often 
referred to as unsuitable for storage (Out 2009). On the 
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other hand, recent hunter-gatherers have been reported 
to store them over the winter (Mears, Hillman 2007). 
Also, these taxa may be consumed directly without any 
preparation and evidence of their consumption may 
thus be underrepresented (Out 2009). Ethnobotanically, 
the utilization of Rubus fruits, leaves, roots, as well 
as whole plants, mostly for food and medicine, may be 
traced (Moerman 1998, 492–494; Mears, Hillman 2007). 
Fruits or Rubus taxa have been found at several sites, for 
example, R. idaeus from the site of Halsskov, Denmark 
can be mentioned (Robinson, Harild 2002). In the Czech 
Republic, R. idaeus and R. saxatilis have been retrieved 
from Jezevčí převis and Schwarzenberg lake (Pokorný 
2003; Žáčková 2008; Pokorný et al. 2010).

5.1.7  Sambucus sp.
Sambucus nigra represents one of the most versatile plants 
used for food, medicine, crafts and games, as well as for 
ornamental purposes. In addition, almost every part of the 
plant, including the bark, roots, leaves, flowers, and fruit, has 
some uses. Finds of Sambucus ebulus/nigra are known, for 
instance, from Vlasac, Serbia (Filipović et al. 2010). In the 
Czech Republic, seeds of Sambucus nigra were recovered 
from Jezevčí převis (Pokorný 2003).

In contrast to Sambucus nigra, S. racemosa requires 
processing to render it edible, since the fruit and its seeds are 
somewhat toxic. However, S. racemosa represents a widely-
used food, as well documented through the ethnobotanical 
record, representing a particularly good source of vitamin 
C, copper and fibre. Due to its toxicity, the berries are nearly 
always described as being cooked prior to consumption. 
Native American groups on the southern Northwest Coast 
cooked red elderberry fruit through steaming on rocks, pit-
baking, and boiling. Interestingly, there are no clear reports 
that seeds were removed during the cooking or drying phases 
of processing. Seeds were generally removed while the fruit 
was being consumed. Red elderberry appears to have been a 
readily and commonly stored fruit on the Northwest Coast, 
also being described as an important winter food (Moerman 
1998, 513–514; Losey et al. 2003). In the Czech Republic, 
Sambucus racemosa was recorded at the site of Dvojitá 
brána u Rohlin (Divišová 2014).

5.1.8  Chenopodium album
Chenopodium album has edible foliage as well as easily 
gatherable seeds, which can be harvested in great quantity. 
Its extensive use for food as well as medicine is widely 
known. The green leaves and stems are eaten raw, boiled or 
dried for future use. The seeds are most commonly used for 
porridge or ground into flour, subsequently used for making 
bread (e.g. Moerman 1998, 154–155; Mears, Hillman 2007). 
Seeds of C. album are commonly found at Mesolithic 
sites. For example, Halsskov and Tybrind Vig, Denmark 
(Kubiak-Martens 1999; Robinson, Harild 2002) or German 
Rhineland (Knörzer et al. 1999) can be mentioned. In the 
Czech Republic, the presence C. album has been recorded at 
Jezevčí převis (Pokorný 2003).

5.1.9  Rosa sp.
The fruits of Rosa sp. are edible, characterized by a uniquely 
high concentration of vitamin C. On the other hand, it is 
interesting to note that although the flesh is of good taste, the 
seeds and hairs need to be rinsed away as they cause choking 
and irritation of the throat (Mears, Hillman 2007). Fruits of 
Rosa sp. have been found for instance at the Danish site of 
Tybrind Vig (Kubiak-Martens 1999) or at Dutch wetland 
sites (Out 2009).

5.1.10 Malus sylvestris
Malus sylvestris bears good tasting fruits, although their 
vitamin content is relatively poor. However, the energetic 
value of dried apples is considerable, since they contain 62% 
carbohydrate (Renfrew 1973; Out 2009). Fruit fragments 
and seeds of M. sylvestris have been recovered from several 
sites, e.g. Tybrind Vig, Denmark (Kubiak-Martens 1999).

5.2  Green vegetables
Many taxa found at Mesolithic sites represent plants which 
could have been used as green vegetables, although one 
should bear in mind that this is extremely difficult to prove. 
Among these potentially edible taxa, namely Chenopodium 
album (see above), Urtica dioica, Phragmites australis, 
Rumex crispus, Rumex sp., Atriplex sp., Stellaria media, 
Polygonum sp., Potentilla anserine, etc., can be considered.

5.3  Roots/tubers/rhizomes
As already mentioned, underground storage organs are 
argued to represent an important food resource in European 
Mesolithic. Furthermore, many of the following plants 
are known for their extremely versatile use. A case study 
concerning the use of Pteridium aquilinum is presented 
below to illustrate this phenomenon. Not only Pteridium 
aquilinum, but also taxa such as Ficaria verna, Bolboschoenus 
maritimus, Beta vulgaris ssp. maritimus, Typha latifolia/
angustifolia, Allium sp., Sagittaria sagittifolia, Polygonum 
sp., Phragmites australis, Schoenoplectus lacustris, 
Nymphaea alba, Nuphar lutea etc. should be perceived in 
this manner.

5.3.1  Pteridium aquilinum
The bracken has been widely utilized in a variety of ways 
by humans in all parts of the world (Rymer 1976). Bracken 
has been mainly used as a food. Either the young fronds 
(‘fiddleheads’) or the rhizomes have been widely used 
as food in many areas such as aboriginal Australia, New 
Zealand, North America, Britain or Japan. The rhizomes in 
particular have considerable stores of starch and have been 
the source for a sort of flour, which was used as a caloric 
staple by hunter-gatherers such as the Maori of New Zealand 
(McGlone et al. 2005) and the indigenous people of Western 
Washington (Norton 1979). The ethnographic record even 
shows how this fern was collected and prepared as a form of 
flour and baked or dried into cakes and bread.

The ethnographic record also shows that plant management 
by burning was occurring in Western Washington in association 
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with bracken, which survives periodic burning well since its 
top growth dies down in the autumn and the root system is not 
harmed by fires. Moreover, not only does land management by 
burning encourage bracken growth, but heating bracken can 
also reduce its toxicity (Pohl 1955, Norton 1979).

Apart from the already-mentioned use of bracken as a 
food resource, bracken fern has been widely used for other 
purposes such as bedding for animals and man, floor cover, 
fuel, as an ornamental and ritual plant, as a dying agent, 
for roofing, baskets, mulch, or as source of potash for the 
glass and soap industry in various parts of the world in 
various eras (for further details and literature see Rasmussen 
2003). Moreover, in many parts of the world such as Japan, 
Korea, China or Brazil, bracken is still used for food, since 
the content of ptaquiloside, which causes bracken toxicity, 
can be significantly reduced by steeping, boiling, etc. (e.g. 
Rasmussen 2003).

Furthermore, to find out if bracken could have been a 
staple food, Ray Mears and Gordon Hillman conducted an 
experiment concerning digging up the rhizomes of many 
populations of bracken in several parts of the British Isles. 
Surprisingly, they failed to find any with sufficient stores of 
starch to justify the effort expended, which highlights the 
importance of detailed local knowledge when foraging for 
wild foods (Mears, Hillman 2007).

Turning now to the archaeological record, one should bear 
in mind that spores of bracken fern, Pteridium aquilinum, 
appear in the pollen record in the central European Mesolithic 
(e.g. Pokorný et al. 2008). Another striking fact about the 
pollen record is that bracken spores seem to be significantly 
correlated with human activity and disturbances visible in 
the pollen record (Pokorný 1999; Kuneš et al. 2008).

The important question that remains to be answered is 
whether bracken fern was utilized by Mesolithic hunter-
gatherers, as implied by a Western Washington analogy. 
In this respect, particularly interesting is the case of the 
Late Mesolithic Netherlands. L. Kubiak Martens (2008) 
conducted an analysis of charred parenchymal tissue from 
vegetative parts of plants originating from a large number of 

samples which are associated with the Late Mesolithic site of 
Hattemerbroek using scanning electron microscope (SEM). 
She succeeded in identifying parenchymal tissue of at least 
two types of fern – bracken (Pteridium aquilinum) and most 
likely male fern (Dryopteris filix-mas). These were found 
along with some other plants such as horsetail (Equisetum) or 
a rhizome belonging to Cyperaceae. According to the author, 
the context they come from suggests that they represent food 
waste, but they must have first become charred, likely during 
cooking beforehand elsewhere.

It is clear at this point that the identification of charred 
fragments of pyrenchymatical tissue from tubers and 
rhizomes using SEM is of crucial importance and that 
evidence gained by this technique is easily overlooked when 
standard methods of plant identification are used (Perry 
1999; Kubiak-Martens 1999; 2008; Mason et al. 2002). 
However, the identification of root food is not a common 
part of archaeobotanical research. As already stated, it is 
obvious that the analysis of roots and tubers is essential in 
the study of plant use in the Mesolithic as well as the hunter-
gatherer economy. Lastly, it is important to note that the case 
of bracken fern is only one of many possible plant resources.

5.4  Other uses
Apart from the use of plants for food and medicine, other uses 
such as for dyeing, tanning, constructions, vessels or cordage 
should also be taken into account. Taxa such as Phragmites 
australis, Pteridium aquilinum, Typha angustifolia/latifolia, 
Quercus sp., Cornus sanguinea, Urtica dioica etc. can all be 
mentioned here.

6.  Evidence from the Czech Republic

As already noted above, only several Mesolithic sites have 
been investigated archaeobotanically in the Czech Republic 
(Figure 1). The evidence comes from two key research areas 
– the north Bohemian sandstone region and the Třeboň basin 
in the southern part of the Czech Republic.

Figure 1.  Location of sites mentioned in the 
text projected on a map of the Czech Republic. 
1 – Kristova jeskyně, 2 – Jezevčí převis, 3 – 
Okrouhlík, 4 – Dvojitá brána, 5 – Pod zubem, 
6 – Pod křídlem, 7 – Schwarzenberg Lake. 
Map created by M. Pták.
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6.1  Sandstone rockshelters of northern Bohemia
The north Bohemian sandstone region (Figure 2) had 
represented an area without recognized Late Palaeolithic and 
Mesolithic settlements for a long time, the investigation of 
the Mesolithic within the region having been neglected in 
spite of numerous collections of Mesolithic industry obtained 
before the Second World War, which were mistakenly dated 
to the Eneolithic due to the research methods of that time. 
Nevertheless, according to the current state of research, the 
Mesolithic occupation of the area seems to have been much 
more intensive (Svoboda 2003; Svoboda et al. 2007; Šída, 
Prostředník 2007), having implications for various issues of 
further landscape development.

Turning now to the macroremain evidence, the issue 
of plant use in the studied area has only been tackled by 
revealing a number of carbonised hazelnut shells in the 
Mesolithic layers of several sites (e.g. Arba, Sojčí převis), 
which were discovered rather accidentally by the naked eye. 
Since then, another four sites – Kristova jeskyně (Komárková 
2005), Jezevčí převis (Pokorný 2003), Okrouhlík (Hajnalová 
in Svoboda et al. 2007) and Dvojitá brána (Divišová 2014) 
have been investigated using fine sieving and flotation of 
the sediment. The carbonised plant macroremains from 
these sites are associated with the hearths and layers dated 
to the Mesolithic period and may thus indicate their human 
manipulation. These comprise the remains of Corylus 

avellana, Rubus idaeus, Rubus sp., Sambucus nigra, 
S. racemosa, Chenopodium album and Poaceae.

With respect to functional analyses, some evidence also 
comes from the sites of Pod zubem and Pod křídlem, where 
analyses of stone tools including microscopic use-wear and 
residues analyses were performed – and plant processing 
as the primary activity at the short-time site Pod křídlem 
was suggested. Alternatively, stone tools recovered from 
the long-term site Pod zubem indicate they were used on a 
variety of materials. These traces, however, cannot be clearly 
associated with food preparation (Hardy, Svoboda 2009).

6.2  Wetlands of the Třeboň basin
The Třeboň basin, specifically the site of Schwarzenberg Lake 
(Figure 3) is one of the best investigated regions in terms of 
palynology (Pokorný et al. 2010). The site was discovered in 
the 1970s, when V. Jankovská identified lacustrine sediments 
under a peat layer in the wetland area adjacent to the present-
day fishpond (Jankovská 1980). The uninterrupted sequence 
of deposited sediments is unique for its potential based 
on conditions suitable for both palaeoenvrionmental and 
archaeological research. Therefore, investigations of the 
lake have brought important data on vegetation, landscape 
development and human occupation since the end of the 
Last Glacial Maximum (Pokorný, Jankovská 2000; Pokorný 
et al. 2008; 2010). A point deserving attention is the finding 

Figure 3.  A view of the present landscape in the area of the former Schwarzenberg Lake. Photo: P. Šída.

Figure 2.  The North Bohemian pseudokarst landscape. Photo: P. Šída.
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of exceptionally intensive settlement in the Early and Middle 
Holocene periods, which was first discovered indirectly 
based on the presence of pollen grains of anthropogenic 
indicators and large quantities of microscopic charcoal 
particles in lacustrine sediments (Pokorný et al. 2008; 2010).

Mesolithic occupation was confirmed and further studied 
by means of archaeological excavation, focused on the wet 
shore of the former lake as well as on dry archaeological 
situations lying on the sandy peninsula adjacent to the 
original shore of the lake. Wetland excavation concentrated 
on the least disturbed southern section of the shore. This 
excavation fulfilled the potential of wet shore sections and 
provided the organic strata rich in pollen grains and vegetation 
remains including large pieces of fresh wood. Also, finds 
of uncarbonised plant macroremains of Corylus avellana, 
Rubus idaeus, and Rubus saxatilis within the lake sediments 
point to a Mesolithic settlement, likely representing gathered 
foodstuff. Moreover, the finds of Corylus avellana and Trapa 
natans are dated to the very beginning of the Holocene and 
could be related to their introduction to the region (Pokorný 
et al. 2008; 2010). Unfortunately, the dry situations turned 
out to contain a great amount of contamination from 
the modern fishpond, reflecting depositional and post-
depositional circumstances rather than past human activities 
(Divišová 2014).

7. Conclusion

The archaeobotany of Mesolithic hunter-gatherers represents 
a seriously understudied research topic. However, some 
patterns, including woodland clearance or utilisation of 
selected plant taxa, can be observed. The conclusion that 
can be drawn at this point is that by the Late Mesolithic, the 
patterns of plant use support the notion of controlled, regular, 
and intensive use of plant resources on a scale which left 
an imprint on the landscape and not just the incidental and 
opportunistic use of plants for food.

Some methodological implications can be drawn, of 
which the most important seems to be the identification of 
parenchymatous issue, since there is growing evidence for 
the consumption of roots, tubers, bulbs or rhizomes among 
past, as well as recent, hunter-gatherer communities.

Focusing on the territory of the Czech Republic itself, a few 
studies that have brought extremely scarce archaeobotanical 
data in terms of plant remains found in a Mesolithic context 
have been made. The presence of Corylus avellana, Trapa 
natans, Rubus idaeus, R. saxatilis, Sambucus nigra, S. 
racemosa, Chenopodium album is stressed. However, the 
issue of their manipulation or even utilisation by humans 
needs to be studied and should be tested in future research.

Finally, the review strongly reflects the growing need 
for interdisciplinary work to address the issues related to 
Mesolithic hunter-gatherers. This is required both from the 
perspective of the archaeobotany itself, which has to apply 
a full range of techniques such as pollen, macroremains, 
wood and charcoal, phytolith, and starch analyses, as well 

as by means of incorporating various approaches including 
the reflection of overall archaeological context, analyses of 
stable isotopes, use-wear analyses, and last, but not least, the 
integration of ethnobotanical and experimental work, which 
is also of an crucial importance.
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