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ABSTRACT
Two graves, initially discovered in the 1930s, were reopened and examined in 2017 and 2018 at
the Early Medieval cemetery of Toppolanmäki, Finland. Soil samples taken from the graves
were sampled for macrofossils, pollen and microfauna. Pollen and spore analysis provided
possible evidence for the use of mosses and juniper branches in the graves. Also, moss-
indicating microfauna (Euglypha spp.) was detected. At Toppolanmäki, mosses were used in
both coffins and earth burials. The clubmoss found in the latter could even indicate the
presence of a woven carpet or mattress in the grave pit. The use of juniper, on the other
hand, could indicate ritual continuation from the Iron Age as it is a common find in older
cemeteries. It is also possible that the early medieval environment around the site was
characterised by dry meadows and juniper bushes at the time of the burial, and even that
one of the burials took place in early summer. The study highlights the research potential of
graves that have been excavated decades ago and presents a new biological indicator of
the use of moss in burials: the testate amoeba Euglypha.
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Introduction

The presence of plant material in graves may reveal a
considerable amount of information on social and cul-
tural relationships between humans and plants in the
past. The use of plants in graves varies from practical
to symbolic. They may control odours, inform us
about the environment around the cemetery at the
time of the burial and serve as evidence of cultivation
or exploitation of wild food resources. Plants may also
function as ritual items or expressions of beliefs. (e.g.
Hansson and Bergström 2002; Goody 1994; Lempiäi-
nen-Avci 2019; Lempiäinen-Avci, Laakso, and Alenius
2017; Miller 1995; Tranberg 2015).

While the plant macrofossil, pollen and spore
analysis have an established position in Finnish
archaeology, microscopic fauna have received much
less attention, even though they have frequently been
detected from archaeological sites worldwide (e.g.
Bouchet et al. 2003; Dittmar and Teegen 2003; Fugassa
et al. 2008; Hald et al. 2018). Studies of graves have
demonstrated that microfaunal remains, such as para-
sites and insects, can be preserved in graves and may
provide additional information about human culture
and traditions, health, lifestyles and the environment.

Archaeobotanical material can be found from
graves in, e.g. soil or organic concretions (e.g. Hansson

and Bergström 2002, 44; Lempiäinen-Avci 2019, 28,
31). However, plant material may be difficult or even
impossible to study if the excavations were conducted
decades ago, especially if soil samples were never col-
lected. This is also the case with the early medieval
(twelfth century AD) cemetery at Toppolanmäki,
Valkeakoski, Finland. The cemetery was mainly exca-
vated in the 1930s (Leppäaho 1938; Pälsi 1937), but the
early excavations produced only minimal material for
further research beyond artefacts. The cemetery dates
to the period when the inhabitants of the region were
slowly adopting Christianity, so the early research
questions focused on the presence of objects and the
orientation of the graves, which were seen as possible
indicators of the Christianisation process (e.g. Cleve
1948; Kivikoski 1955). Since soil samples were never
collected, the environmental evidence on the burial
contexts and the site at Toppolanmäki has been lack-
ing for decades.

In some cases, the bones found at Toppolanmäki
were left in situ after documentation (Pälsi 1937). In
2017 and 2018, two of these graves were reopened
and examined with an aim to find out what kind of
information could be obtained with the help of mod-
ern methods (Moilanen 2018b, 2019, 2021, 42). Soil
samples were taken for macrofossil, microfauna and
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pollen analyses to shed light on the plant use in the
graves and the possible presence of parasites. This
article presents the results of these analyses and dis-
cusses how they contribute to the growing evidence
of plant use and environmental conditions in early
medieval Finland.

Plants and Microfauna in Finnish Inhumation
Graves

In Finland, the acidic soil leads to a fast decomposition
of osseous material (e.g. Taavitsainen 1997, 53),
although the preservation varies even within sites
(Moilanen 2021, 32). Regarding plant remains, only
charred macrofossils are usually preserved at open-
air archaeological sites. Uncharred macrofossils can
be found close to metal artefacts, for example, in inhu-
mation graves (Lempiäinen-Avci, Laakso, and Alenius
2017; Vanhanen 2019, 30). On the other hand, pollen
preserves well in acidic soils but can be destroyed by
oxidation (Dimbleby 1957; Havinga 1967; Twiddle
and Bunting 2010).

Despite the preservation issues, the soil samples
taken from Late Iron Age and Medieval (c. 10th–15th
centuries AD) inhumation graves in Finland have
revealed varied use of plant material in graves. Remains
from cultivated and wild plants, such as barley, rye,
hops, hemp and juniper, have been discovered in inhu-
mation graves (Lempiäinen 2002). Graves from the
Medieval and Early Modern Periods (c. 16th–19th cen-
turies) have contained mineralised raspberry seeds that
may have been the remains of the last meal consumed
by the individual (Lempiäinen-Avci, Laakso, and Ale-
nius 2017). It also seems likely that corpses were some-
times intentionally placed on soft surfaces since there is
evidence of softening the coffin floor with mosses and
grasses (Jäkärä 1998, 5; Lempiäinen 2009, 129–130;
Lempiäinen-Avci, Laakso, and Alenius 2017; Sulas
et al. 2022; Tranberg 2015, 43) and feather fragments
(Berglund & Rosvold 2021; Kirkinen et al. 2020).

In Finland, evidence of intestinal parasite remains
has been recovered from the abdominal area of an
Iron Age inhumation burial at Luistari, Eura (Juhola
et al. 2019). Intestinal parasites can be linked to poor
health and lack of hygiene, as well as cooking methods
(Juhola et al. 2019). Vajanto (2016), on the other hand,
has observed the remains of an external parasite, the
body louse, on an Iron Age garment. This indicates
that the clothes were used regularly and not as a
special funerary attire as previously assumed. In
addition, Lipkin et al. (2021) have examined insect
remains in post-medieval church burials, and in
many cases, they have been able to identify the burial
season based on the insect species. The good preser-
vation of microfaunal remains in the soil and archae-
ological contexts is often due to firm shells or
chitinous exoskeletons of insects.

The Early Medieval Cemetery at Toppolanmäki

Toppolanmäki is a small inhumation cemetery in the
inland region of Häme in Southern Finland (Figure
1). The site was found in 1936 during sand extraction
when bones and early medieval artefacts were found.
In the same autumn, Jorma Leppäaho (1938) exca-
vated two graves at the site in a rescue excavation: 1/
1936 and 2/1936. In the following year, Sakari Pälsi
(1937) excavated eight more graves and mapped sev-
eral depressions that were considered as possible
graves. Three of these were determined as possible
unfurnished graves in the excavation of 1951 (Erä-
Esko 1952).

At least 17 individuals, all adults, were buried at the
site during the twelfth century AD (Moilanen 2021,
196). The burial customs at the site are varied, and
they include inhumations and cremations, single,
double and multiple burials, furnished and unfurn-
ished graves, different kinds of coffin structures, and
varied use of objects, e.g. sharp objects struck into
the coffin structures. The burial practices can be con-
sidered as part of the general variation of the era (Moi-
lanen 2021). It has been suggested that the cemetery
was used by a single farmstead that possibly located
c. 150 m from the site by the lake Vanajavesi (Lep-
päaho 1938). Common village cemetery did not likely
exist in the area. This idea is supported by the distri-
bution of cemeteries in the vicinity. The nearest con-
temporaneous inhumation cemeteries of Moijanen
and Kiiliä are located at a distance of c. 700 m and
2 km (Figure 1), and they are equally small, i.e. they
consist of only a few burials (Moilanen 2021, 193–
195).

Material and Methods

Graves and Soil Samples

The two reopened graves are discussed in this article
in the order of the most recent excavations. Grave 3
(hereafter G3/1937) was initially found in 1937, left
in situ, and reopened in 2017 (Pälsi 1937; Moilanen
2018b). The grave belonged to an adult male, who
was placed in the grave in a supine position without
a coffin or artefacts. During the excavation in 2017,
it was noted that the bottom of the grave pit, the pelvic
area, and the vertebrae were located in undisturbed
soil that had not been touched in the initial excavation
in 1937 (Moilanen 2018b). Therefore, it was assumed
that the samples taken from this soil were unlikely to
be contaminated by modern material. The samples
for macrofossils were taken from under the skull
(sample 1), the pelvic area (sample 2) and below the
ankles (sample 3) (Figure 2). Subsamples from sample
2 were used to study both pollen and microfauna, as
the pelvic area was considered the best location for
possible parasites.
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Grave 2 (hereafter G2/1936) was found in 1936
(Leppäaho 1938) and reopened in 2018 (Moilanen
2019). Based on the analysis of original photographs
and written documentation, the grave was a burial of
three adults who had been placed in a rectangular
coffin on top of each other, heads in opposite direc-
tions (Moilanen 2021, 60–62). No artefacts were
found in the grave.

The grave had been severely disturbed in the pre-
vious excavation in 1936. The bones had been com-
mingled in the search for artefacts, and the skeletons
were not in situ anymore (Moilanen 2019). The
grave was considered too disturbed for any remaining
macrofossils from the time of the burial, so large soil
samples were not taken. However, one of the femurs
was broken and had been filled with dark, almost
black, soil. The consistency and colour of this soil
differed significantly from the rest of the disturbed
grave, where the soil was yellow and coarse sand. It
was concluded that the dark soil most likely represents
the original material of the grave from the time of
decomposition, and therefore this soil was sampled
for pollen and microfauna.

Macrofossil Analysis

Three soil samples with a total volume of 7.8 l were
analysed for macrofossil content. The samples were
flotated using a mesh size of 0.25 mm (0.5 mm for
sample 3), and the remaining heavy fraction was
sieved using a mesh size of 1 mm. A total of 350 ml
of organic matter was analysed, consisting mainly of
charcoal and some recent plant debris. The samples
were studied using a binocular microscope. Plant

Figure 1. The location of Toppolanmäki in Finland. The nearby sites with inhumation burials (Moijanen and Kiiliä) and the crema-
tion cemetery of Haukila are also marked on the map.

Figure 2. The locations of samples from Grave 3/1937.
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remains were identified using a reference collection at
the Finnish Museum of Natural History and reference
literature (Cappers, Bekker, and Jans 2006).

Pollen and Spore Analysis

Subsamples (1 g) from graves 3/1937 and 2/1936 were
used in pollen analysis. The samples were chemically
treated following the standard procedures with KOH
and HF treatments to remove soil matter from pollen
grains (Fægri and Iversen 1989). The pollen grains
were mounted and stained using a safranin-glycerine
mixture, and the samples were examined with a light
microscope using the x400 magnification. Due to
low pollen concentration in the samples, only 256 pol-
len and spores were counted from the grave G3/1937
and 231 from the grave G2/1936. The identification
of pollen was based on the publications of Fægri and
Iversen (1989), Reille (1992; 1998) and Beug (2004).
The taxonomy and nomenclature follow Hämet-Ahti
et al. (1998).

Calculations for pollen percentages were based
upon the basic sum of P, which includes all terrestrial
pollen grains. Percentages of spores were calculated
based on the sum of P + Spores. Pollen diagram was
constructed using Grimm’s (1991) TILIA and TILIA
GRAPH programmes.

Microfauna Analysis

Subsamples (0.5 g) from graves 3/1937 and 2/1936
were used in the analysis. They were prepared at the
cleanroom laboratory of the Helsinki Institute of Phy-
sics. To extract the microfauna, the samples were
deflocculated by soaking and shaking in 5% weight
by volume sodium hexametaphosphate (NaPO3)6

solution for 24 h. The chemical was then removed
by rinsing three times with sterile water, at 3000
rpm for 10 min. The samples were treated twice with
a heavy liquid separation technique: LST Fastfloat at
2.0 sg density, centrifuged at 2000 rpm for 10 min
and rinsed with sterile water three times. The fraction
was pipetted on slides, and coverslips were secured
with nail polish.

The samples were observed and imaged using
transmitted and polarised light microscopy with
100–400× magnification at the laboratories of the Uni-
versity of Helsinki and the Nanomicroscopy Centre of
Aalto University. The analysis was based on the mor-
phological features of particles detected with the
microscope.

Results

Macrofossils

Charred plant remains consisted of small branches
and cone scales (probably from Pinus sylvestris or
Picea abies) found from below the skull and a bear-
berry seed from the sample taken from the lower
limbs of the deceased (Table 1). Samples taken around
the stomach did not contain plant macrofossils.
Charred remains can be considered deriving from
the time of the burial or they could even derive from
fires predating the burial.

Earthworm cocoons were found in the samples as
well as rodent droppings, insect exoskeletons and
uncharred seeds. These remains appear to derive
from natural bioturbation, such as burrowing by
earthworms and rodents.

Table 1. Macrofossil remains from Toppolanmäki burial.
Sample ID 1 2 3

Context Below
skull

Around
stomach

Dark soil at
lower limbs

Soil volume (l) 2.6 3 2.2
Organic matter (ml) 100 80 170
Charred plant remains
Bearberry seed
(Arctostaphylos uva-ursi)

1

Cone scale 2
Small branches *
Uncharred seeds
Raspberry (Rubus idaeus) * *
Common sorrel (Rumex
acetosa)

*

Fat-hen (Chenopodium
album)

*

Violet (Viola sp.) *
Other remains
Rodent droppings *
Earthworm cocoons * * *
Insect exoskeletons *
Uncharred seeds * *

Note: The presence of small, charred branches was noted with * as well as
the presence of other remains consisting of animal and plant remains of
recent origin.

Table 2. Pollen and spore data, identified from the
Toppolanmäki graves.

Number of pollen grains and spores (%)

Grave 2/1936 Grave 3/1937

Picea – 2 (1)
Pinus 11 (4.8) 90 (44.1)
Betula 2 (0.9) 11 (5.4)
Alnus 3 (1.3) 1 (0.5)
Tilia – 1 (0.5)
Populus 4 (1.7) 3 (1.5)
Salix 3 (1.3) –
Juniperus 146 (63.8) 82 (40.2)
Cyperaceae – 1 (0.5)
Poaceae 47 (20.5) 2 (1)
Filipendula – 1 (0.5)
Asteraceae 4 (1.7) 1 (0.5)
Chenopodiaceae 1 (0.4) –
Cichoriaceae – 3 (1.5)
Cerealia – 6 (2.9)
Rumex 3 (1.3) –
Urtica 4 (1.7) –
Plantago 1 (0.4) –
Lycopodium – 35 (1.7)
Polypodiceae 2 (0.9) 3 (1.2)
Pteridium – 7 (2.7)
Sphagnum – 7 (2.7)
Total 231 256

Note: The number of counted pollen grains and spores are shown in the
table, with the percentage of the total pollen count in the brackets.
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Pollen and Spores

The sample from grave 3/1937 included 204 pollen
grains and 52 spores (Table 2, Figure 3). Trees were
present in 52.9%, shrubs (Juniperus) in 40.2%, herb
pollen in 3.9%, cultivated in 2.9% and spores in
20.3%. The most abundant pollen was Pinus (present
in 44.1%), Juniperus (40.2%) and Lycopodium
(13.7%). Of herbs and grasses, the most abundant pol-
len types were Cichoriaceae (1.5%) and Poaceae (1%).

The sample from grave 2/1936 included 229 pollen
grains and 2 spores (Table 2). The three most common
taxa were Juniperus, Poaceae and Pinus, which
together covered 89% of the found pollen grains.
The most common species was Juniperus (present in
63.8%), while grasses covered 20.5% and Pinus 4.8%.

Microfauna

No remains of intestinal parasites were detected in the
samples. However, the shells of 13 testate amoebae
(Protozoa: Rhizopoda) were detected in the sample
from grave 2/1936 (Figure 4). They were identified
as the genus Euglypha, which inhabit peatlands domi-
nated by Sphagnum moss. The identification was
based on the Microworld online database (Siemensma
2020 https://www.arcella.nl) and verified by Minna
Väliranta, Environmental Change Research Unit
(ECRU), University of Helsinki.

Discussion

When discussing the findings and their possible mean-
ings, we must keep in mind that the initial opening of
the graves in the 1930s at Toppolanmäki could have
contaminated the features with modern pollen
material. However, several factors suggest that the
findings originate from the initial burial contexts,
not from contamination. These include the following
observations: grave 3/1937 was partially undisturbed,
the plant remains in the graves did not contain a
large number of species that grow nearby today, and
the graves contained only a minimal amount of
uncharred macrofossil remains, which, in our opinion,
should have been larger if indeed modern contami-
nation. Also, the original excavation of grave 2/1936
occurred in late autumn, at a time when there is no
or very little pollen in the air. Therefore, it is unlikely
that recent pollen material would have gotten into the
graves. The Toppolanmäki site is located on a dry,
sandy hill. The modern vegetation at the site consists
of a heath forest with mainly pine trees, rowans, bil-
berries and other dwarf shrubs. The site is located
only 200 m from Lake Vanajavesi, but there is no
direct view of the lake because vegetation blocks the
line of sight. The photographs taken in the 1930s indi-
cate that the vegetation was very similar at the time of

the first excavation to what it currently is (Figure 5).
Therefore, contamination from the time of the exca-
vation should have included the same plants that are
growing nearby today. Also, the excavation of 1937
never completely revealed the skeleton in the grave
3/1937. The bottom of the grave was undisturbed
and still contained dark soil coloured by the decompo-
sition fluids. Although there was some evidence of
rodents and earthworms burrowing in the grave, the
macrofossil analysis did not reveal an extensive
amount of modern, unburnt plant material. Grave 2/
1936 was more disturbed, but one of the femurs had
been filled with dark soil that likely represents the
original material in the grave.

None of the three macrofossil samples taken from
the grave 3/1937 contained clear evidence of plants
that could have been used in the funerary ritual or rep-
resent the food consumed by the buried individual.
Some of the observed plant remains could originate
from local vegetation transported to the grave by
earthworms or rodents. Charred plant remains of
bearberry and conifers might not relate to the inhuma-
tion burial ritual, in which no fire appears to have been
used. These remains might instead originate from ear-
lier fires. The most exciting evidence of plant use in
the graves was obtained from the pollen and the
microfauna analyses. A total of 256 pollen and spores
were identified from grave 3/1937, most of which
belonged to pine, juniper and clubmoss (Lycopodium
annotinum). From grave 2/1936, a total of 231 pollen
and spores were identified. Most of these belonged to
juniper, grasses (Poaceae) and pine.

The plant remains that can most likely be linked
with burial rituals are the mosses. They are clearly
species that do not belong to the natural vegetation
of the site. Clubmoss and Sphagnum grow near the
ground surface, and their spores do not spread with
the wind. Therefore, it is unlikely that the spores of
these plants were transported to the gravesite by the
wind, thus supporting the view that no modern con-
tamination is involved.

It is possible that moss was used as soft padding
under the corpse in the grave 3/1937. Although
moss spores were not identified from the grave 2/
1936, indirect evidence of the presence of moss in
the grave was acquired. The sample included the
remains of testate amoebae (Euglypha spp.). Testate
amoebae are microscopic protozoa consisting of
numerous taxa, each inhabiting a specific ecological
niche. Testate amoebae live inside a protective shell
made, for example, of silica or calcium, depending
on the species. Thus, their fossil shells can be pre-
served for thousands of years in peat and sediments.
For these reasons, testate amoebae analysis is con-
sidered a powerful tool for ecologists to reconstruct
past environments (Charman et al. 2007; Mitchell,
Charman, and Warner 2008; Väliranta et al. 2012).

ENVIRONMENTAL ARCHAEOLOGY 5
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The 13 testate amoebae shells recovered in this
study from grave 2/1936 belonged to the genus Eugly-
pha, which dwells in Sphagnum moss peatlands. This
suggests that the amoebae originate from a signifi-
cantly different environment than the studied site.
The best explanation for the presence of Euglypha in
the graves at a dry and sandy cemetery is that people
collected moss and used it for softening the coffins
and the grave pits. Over time, the organic matter has
decayed, but the durable silica shells of the amoebae
within the moss have resisted destruction.

Interestingly, grave 2/1936 included a coffin, but
grave 3/1936 was made in an earth pit without a
coffin. In the previous case, the moss would likely
have been placed inside the coffin, while in grave 3/
1936 the padding would have been placed directly in
the earth pit. Clubmoss has been used as a carpet
weave in the Nordic countries in the later centuries

(Hedlund 1951, 28), so it is also possible that the
corpse was placed in the grave on a woven carpet or
mattress which was softened with Sphagnum moss.

Moss spores and visible moss remains have pre-
viously been identified from several Late Iron Age
and medieval graves in Finland (e.g. Asplund and Rii-
konen 2007; Kirkinen 2015, 108; Lempiäinen-Avci
2018; Tranberg 2015), and the usage of mosses extends
to the historical period (Lempiäinen-Avci 2019, 28;
Lempiäinen-Avci et al. 2017, 138; Tranberg 2015).
Mosses have also been placed in graves in medieval
England (Gilchrist 1999, 69; 2008, 137), and in
addition to practical uses, they may have had specific
meanings. With mosses, it is possible to create a soft
surface where the individual has a comfortable place
to rest. In the early medieval period, the corpses
were often dressed in warm clothes, woollen socks
and mittens, and covered with blankets or furs even

Figure 3. Pollen and spores identified in the samples. (A) Sphagnum spore from grave 3/1937. (B) Lycopodium spore from grave 3/
1937. (C) Juniper pollen from grave 2/1936. (D) Pine pollen from grave 2/1936.

Figure 4. Euglypha spp. shells in sample 2/1936. Scale bar 25 μm.
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if the burial happened in the summer months (e.g.
Karisto et al. 2020; Kirkinen 2015; Lehtosalo-Hilander
2000; Riikonen 1990). Making the grave a warm and
soft environment could thus reflect emotions, care
and affection. Mosses may also have had a medicinal
purpose. For example, clubmoss has been used to
cure long-term diseases and wounds in historical
folk medicine (Piippo 2018). According to the osteolo-
gical analysis, the individual in grave 3/1937 may have
suffered from chronic meningitis for weeks before his
death (Salo 2017). This could promote the idea that
plants that were considered to have healing properties
were deliberately chosen for the grave (c.f. Karg et al.
2014).

Both sampled graves also included juniper pollen.
Although some of it could be considered modern con-
tamination, it should be noted that junipers do not
grow in the vicinity of the site today. Apart from juni-
per and pine, only a few traces of wind-pollinated
plants (spruce, birch and alder) were detected. This
could indicate that the samples are uncontaminated,
and the detected juniper pollen reflects the original
pollen material from the time of the burial. Pollen dia-
grams from the nearby Sääksmäki area suggest that oat
(Avena) and hop (Humulus) appear in the pollen
record in the region from the thirteenth century
onwards (Tolonen 1979). These plants are completely
missing from the Toppolanmäki samples.

The amount of juniper pollen in grave 2/1936 was
significantly higher than in grave 3/1937. Although
juniper is a common species growing in meadows
and grasslands in southern Finland, the proportion
of juniper pollen is usually lower in analysed samples

(Alenius, Mikkola, and Ojala 2008; Alenius et al. 2014;
Sarmaja-Korjonen 2003). Therefore, the high amount
of pollen in the grave 2/1936 could indicate that juni-
per branches were placed in it. It is equally possible
that the surrounding environment was characterised
by dry meadows and juniper bushes at the time of
the burial, especially since grasses were also abundant
in the samples. This is also supported by previous
environmental pollen studies in the region (Tolonen
1978, 1979). It could even be speculated that the burial
took place in early summer since the largest amount of
juniper is usually in the air at the turn of May and June
(Jantunen and Saarinen 2017, 24). It should be noted
that the grave was initially excavated late in autumn,
which makes it unlikely to have been contaminated
by large amounts of juniper pollen during the exca-
vation. The interpretations presented here do not
have to exclude each other. It is possible that the
early medieval environment was more open than
today, juniper branches were deliberately placed in
the graves, and that the burial 2/1936 took place in
early summer.

The fragrant juniper has also been used as a spice
and herb, in addition to which it may have had sym-
bolic meanings. Juniper has a long history of use in
the Iron Age funerary rituals. Charred juniper seeds
and needles are relatively common finds in both Fin-
nish and Swedish cremation burials in the Iron Age
(Lempiäinen 2008; Hansson 2005). There are also sev-
eral juniper finds from the nearby region. Interesting
comparisons can be made with the early medieval cre-
mation cemetery of Haukila, Valkeakoski, which is
contemporaneous to Toppolanmäki and is located

Figure 5. The photo taken at the excavation in 1936 shows that the environment consisted of pine trees. Vanajavesi lake is located
behind the forest and the excavation crew. Photo: Jorma Leppäaho.
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ca. 10 km away (Figure 1). The soil samples from Hau-
kila have revealed remains of charred juniper branches
and seeds (Moilanen 2018a; Vanhanen 2017). Juniper
branches could have been used simply as fuel on the
funeral pyre, but it has also been suggested that the
plant had symbolic properties establishing connec-
tions between the worlds of the living and the dead
(Montgomery 2017, 16). The usage of juniper in
early medieval inhumation burials could, therefore,
indicate ritual continuation from previous periods
and tell about persisting beliefs of magical properties
of certain plants. These plants could have been placed
in inhumation burials even after cremation had been
abandoned.

Juniper also has a strong fragrance, and these kinds
of plants were often believed to dispel diseases (e.g.
Kallio-Seppä and Tranberg 2021; Tranberg 2015,
2018, 54), and they were used until the Early Modern
Period. Juniper, together with a wide array of fragrant
plants, was also added in the seventeenth century
grave of Bishop Peder Windstrup in southern Sweden
(Lagerås 2016). It would be interesting to associate the
simultaneous burial of three individuals at Toppolan-
mäki grave 2/1936 with a possibly contagious disease
(c.f., Moilanen 2021, 68) and the use of juniper with
beliefs of its medicinal properties. However, this
interpretation should be supported by molecular
studies and the identification of pathogens from
human bones.

It may also be worth noting that most of the
detected plants in the Toppolanmäki graves were ever-
green. We can assume that the choice of plants and
possibly even the plant colours meant something to
the individuals responsible for the burial. Seeing and
understanding colour is a cultural and social phenom-
enon, and colour symbolism may have changed over
time (e.g. Owoc 2002, 128; Pastoreau 2014, 46). How-
ever, nature wakes up with new sprouts and young
leaves every spring. This has led to the green colour
often being considered a universal symbol of new
growth, regeneration and life (e.g. Becker 2000, 133;
Pastoreau 2014, 23). In Christian contexts, evergreen
plants may symbolise resurrection (Gilchrist and
Sloane 2005, 124). Although it is impossible to know
if these beliefs were present in early medieval Finland,
it could be speculated that the common use of green
plants in graves could be associated with preparing
the deceased for a journey in a new life: the afterlife.
Together with the evidence of furnishing the graves
with soft and warm contents, this ties the usage of cer-
tain plants to the demonstration of care and com-
passion in the funerary rituals.

Conclusions

According to our study, soft mosses and fragrant juni-
per were placed in early medieval inhumation graves

at Toppolanmäki, Finland. It seems that soft plants
were used in both coffins and earth pits at the site.
In the latter case, it is even possible that there was a
woven carpet or mattress present in the grave (3/
1937). We also identified indirect evidence of the pres-
ence of moss in a disturbed grave 2/1936. The grave
included testate amoebae Euglypha spp., which thrives
in habitats dominated by peat moss. This is the first
time that moss-indicating microfauna have been
reported from a grave, and the result suggests that
the Euglypha shell could possibly be used as a new bio-
logical indicator of the use of moss at archaeological
grave sites. We also suggest that the use of juniper in
inhumation burials could indicate the continuation
of beliefs concerning the ritual and magical properties
of certain plants. The large amount of juniper and
Poaceae pollen in grave 2/1936 could also indicate
that the early medieval environment around Toppo-
lanmäki was characterised by dry meadows and juni-
per bushes, and that the burial took place in early
summer.
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