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Abstract:

In the framework of the NWO project “What went into the melting pot? Land-use,
agriculture, and craft production as indicators for the contributions of Greek migrants and
local inhabitants to the so-called Greek colonization in Italy (ca. 850-550 BC)”, science-
based methods are employed to analyze and compare the organization of subsistence
strategies in the Greek motherland and in the indigenous and colonial milieus of Italy
(Crielaard et al. 2020). As a part of the subproject ‘Flora & Fauna’, which focuses on
farming practices, subsistence strategies and surplus production, Iron Age material from
the settlement of Krania in the Pieria region of Greece was analyzed. The site was
excavated in 2001 and revealed occupation phases from the 3rd millennium BC to the
Hellenistic period. The amount of ceramics recovered demonstrates the importance of
trade with the rest of Greece, in particular Corinth, providing evidence for long-standing
contacts and networks. Two pit structures contained a high concentration of material,
notably charcoal and ceramics dating to the 9"-8'" centuries BC. This material constitutes
an interesting case study in itself but also as a regional comparandum with other Greek
assemblages. This paper discusses how anthracological analysis can contribute to our
understanding of human-environment interactions, anthropogenic practices and
environmental management.

Keywords: Anthracology; Greek colonization; Iron Age; Ancient Greece; Macedonia;
Krania

1. Introduction and background

During the transition from the Bronze Age to the Iron Age, a decrease in regional contact
is noticeable in Greece. Archaeological evidences such as craft production, pottery and
jewellery attest some contact between the South and the North regions (Gimatzidis et al.
2018, Gimatzidis 2020). However, during the 9" century BC, signs in the recovery of
regional exchange are noticeable, suggesting an increase of contact between the Southern
Aegean, Italy and the Northern Aegean (Broodbank 2013). In this new dynamic period,
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migrants from the Aegean started to settle along the shores of the entire Mediterranean
basin. Among the reasons for this migration were the favourable opportunities for
economic and social expansion, permitted by territories that were not prior occupied by
Greek communities. The necessity to adapt to new lands and develop relevant practices,
raises the question of the migrants’ ability to manage within new environments and carry
out different agricultural practices. However, agriculture and exploitation of natural
resources have not been included in the present debate about the so-called Greek
colonization movement, despite the fact that studying its organization during the initial
phase of the Greek migrations to Southern Italy is an important aspect when approaching
these ancient communities (Renfrew 1972, Foxhall 1995, 2015). Over the last decades,
agricultural practices and subsistence economies were generally not considered to be a
decisive factor in understanding the social, political, and economic aspects of these
ancient communities.

Examining subsistence helps us to better understand the level and degree of interactions
between indigenous and allochthonous populations. It also permits to evaluate
chronological and spatial continuities or discontinuities in economic activities. Finally, it
allows us to detect Greek influences in autochthonous settlements and vice-versa as it
directly affects the primary and fundamental stages of the development of societies
(Crielaard and al. 2020). The confrontation of subsistence regimes and strategies over time
and space in Greece and Southern Italy is a complex approach that needs to be considered
stepwise. Three different geographical scales are defined in the frame of the
‘Flora&Fauna’ project: microscale (site level and case studies), macroscale (results from
the case studies in a broader spatial, diachronic and cultural contexts) and megascale
(confrontation of the macroscales observations).

Unfortunately, limited archaeobotanical evidence has hampered the understanding of the
socio-economic role of primary goods. Although the study of macroremains has helped to
counterbalance this lack of knowledge, anthracology can be applied, especially to
approach landscape reconstructions and their related land use. Although charcoal is
collected more frequently in excavations these days, anthracology applied to the 1*
millennium BC is still developing in Greece and the material is usually kept in storage and
seldomly studied (Lentjes 2015). Only four settlements have been analysed thus far for
Iron Age Greece: Delphi (Renault-Miskovsky and Thiébault 1997), Plakari (Lentjes
2015), Corinth (Bookidis et al. 1999), and Krania (in this connection, the island of Crete is
not considered due to its strong ecological and cultural differences with the rest of
Greece). A fair amount of palynological work in Greece has been applied to prehistoric
contexts but few of these are specifically aimed at reconstructing the direct environment of
ancient settlements (Lentjes 2015). While it is perilous to reconstruct the natural
environment of settlements based solely on charcoal datasets without including other
proxy data such as pollen, charcoal analyses can provide interesting insights for landscape
reconstructions and their related land use. Through charcoal analyses, it is possible to
obtain an idea of the local signal of the vegetation as well as to make an estimation of
species selection, woodcutting, and/or clearance practices (Chabal et al. 1999, Asouti and
Austin 2005, Chabal and Kabukcu 2021). This paper focuses on the local environment of
the Krania settlement. Krania’s charcoal represent a part of the microscale approach
within the “Flora&Fauna” project. This original study, by allowing us to examine the use
of wood ressources in the local environment of the settlement, constitutes an important
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case study, independent on its own, but also significant to enrich macro- and megascales
corpus. Combining charcoal assemblages with the pollen record allows us to determine
various aspects of the ecological milieu (open areas, potential fruit growing strategies,
landscape reconstructions, land use and resource accessibility, Lentjes 2015). Through
this, we can create a more complete picture of the exploitation strategies in Iron Age
Greece.

2.The Site of Krania
2.1. Location and environmental setting of the area

The environmental background of the studied area significantly determines the taxa
distribution and availability, influencing the potential character of woodland management
and cultivation practices (Shackleton and Prins 1992, Delhon 2021). This is true for today
as well as for the past.

The Pieria region, situated in the southern part of Macedonia (fig. 1), is surrounded by the
Aliakmon River to the north and the Peneios River delta in the south (Hammond 1972,
123; Margaritis 2005, 66).

The plain of Katerini, opening to the Aegean Sea on the east, is one of the largest and most
fertile areas of Greece and forms the center of Pieria. In the area along the Thermaic Gulf,
a narrow coastal strip separates the Pieria and the Olympus massif from the Aegean. The
site of Krania is located in the lowland of Pieria, in a fertile passage connecting
Macedonia with Thessaly. The inland part of Pieria is a terraced land, deeply cut by many
streams, with passes connecting the lowlands and the mountainous areas (Poulaki 2013,
21; Margaritis 2005, 67).

The temperatures in this region are generally lower than the typical Mediterranean climate
that easily goes beyond 35°C in summer (Polunin 1987; King et al. 1997). The mean
annual rainfall is between 500-750 mm (Semple 1932, 86; Anathasiadis 1975; Polunin
1987, 13; Margaritis 2005, 67).

The foothills of Mount Olympus, where Pieria is located, are composed of marls, schists,
volcanic lavas, and other rocks (Polunin 1987, 2; Margaritis 2005, 67; Gerasimidis et al.
2008). The main types of vegetation in the Balkan Peninsula are divided according to
altitude zones: lowlands and hills (app. 0-700m), montane forests (app.700-1700 m), sub-
alpine and alpine (app. 1700-3000m). The studied site lies within the lowland zone where
Mediterranean plant communities are dominant, characterized by the prevalence of
evergreen trees, shrubs and small aromatic shrubs (Strid 1980, Polunin 1987). Various
halophyte and psammophyte species can be found near the sea and stands of Platanus
orientalis, Salix sp. and Populus alba characterized the foreshores. Quercus coccifera, Q.
ilex, Q. pubescens, Q. trojana, Cistus, Juniperus oxycedrus, Laurus, Cercis siliquastrum,
Acer campestre, A. monspessulanum, A. sempervirens, Rhamnus alaternus, Carpinus
orientalis, Fraxinus angustifolia, F. ornus, Cornus, Pistacia, Arbutus unedo, A.
andrachne, etc. are representative of macchie environment, characterized with hard leaf
evergreen shrubs in near-coastal areas. Phrygana is also represented with Quercus ilex,
Cistus, Rhamnus, Olea and Pistacia. Transitional and central European plant communities
are found in association with Mediterranean sclerophyllous forests at an average altitude
of 200-300 m. Quercion ilicis can bes associatiated with Quercus ilex, Q. coccifera, Pinus
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brutia, P. halepensis (Anathasiadis 1975, Dimopoulos et al. 2013). Dense scrub forests
are composed of Crataegus monogyna, Rosa canina and Vitex agnus-castus (Anathasiadis
1975). Olea europaea var. oleaster, Fraxinus oxycarpa and Alnus glutinosa are notably
found around the swampy areas near Litochoro (Anathasiadis 1975). At higher altitude, up
to 400 to 700 m. a.s.l., mixed deciduous forests with notably ostryo-carpinion associations
are represented. Throughout river valleys and flood plains from the coastal hills evergreen
woods are replaced by Platanus orientalis, Alnus glutinosa, Populus alba, P. nigra, Salix
alba, S. amplexicaulis, S. eleagnos, S. fragilis, S. rubens, S. triandra, Rhamnus alaternus
etc. At higher altitude, other associations are present, such as Buxetum sempervirentis
involving Quercus coccifera, Q. pubescens, Q. conferta, Carpinus orientalis, Pistacia
terebinthus, Cotinus coggygria, Fraxinus ornus, Colutea arborescens, Acer
monspessulanum, Ostrya carpinifolia, Salvia argentea, Campanula sprunerana,
Parietaria officinalis, etc. Forming the high mountain vegetation, Quercetalia pubsecentis
and Quercion conferta are present, with Q. pubescens, Q. conferta, Q. petraea, Acer
campestre, A. hyrcanum, Juniperus oxycedrus, Corylus avellana, Sorbus torminalis,
Ostrya carpinifolia, Carpinus betulus, Rhamnus fallax, that form notably small bushes.
Other associations, such as Fagetalia forests, Pinion heldreichii, Abieton cephalonicae,
Fagion moesiacae are distributed in the surrounding of Mount Olympus (Anathasiadis
1975). The present-day vegetation in the vicinity of the settlement has been highly
influenced by anthropogenic activities, causing rapid changes in vegetation structure and
composition. The anthracological remains can be perceived as remnants of the ancient
vegetation, from both regional and local hotspots that still comprise a high tree richness
(including 146 native including endemics, Quézel and Médail 2003, Médail 2008, Médail
et al. 2019).

2.2. Archaeological background of Krania — ancient [rakleon

The settlement of Krania was excavated in 2001 under the direction of E. Poulaki-
Pandermali, under the auspices of the Euphorate of Antiquities of Pieria, as part of the
construction work for the new Athens-Thessaloniki railway. The site is situated at the
northern foothill of Platamon Hill, 200 meters from the sea and at 10 meters above sea
level (Margaritis 2007). Its particular location, on the lower Olympus, provides Krania
with a strategic position above the Tempi valley (Poulaki 2003). Krania was likely a part
of the harbor district of the ancient city of Irakleon (Poulaki 2001; Margaritis 2007).

Studies of the stratigraphy and archaeological finds revealed a discontinuous
occupation from the 3™ millennium BC to the 4™ century AD, with several phases of
destruction. A Bronze Age monumental peribolos (stone enclosure) was destroyed by a
fire during the Early Iron Age. The settlement was destroyed again during the 8% century
BC and covered by a homogeneous layer of destruction. Habitation consisted of
orthogonal buildings, terraces, and peribolos walls, as well as apsidal buildings. Within
these, finds relating to the daily life were preserved such as domestic utensils, loom
weights, and vessels used for various purposes, in addition to animal bones and clams (fig.
2,3).
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The archaeobotanical material, both seeds and charcoal, are dated to the 9" and 8"
centuries BC, i.e., towards the end of the site’s Iron Age occupation. The samples come
from two structures that were part of the habitation area on the slope of the hill. The first
pit, Pit A (approx. 2 m x 1.5 m in size and one meter in depth), contained large amounts of
amphorae and other storage vessels that were in situ but broken. Charred plant remains
and charcoals were visible on these fragments. Pit B, which is larger than Pit A and
ellipsoid in shape, had off-white coating and contained vessels as well as two storage
amphorae next to a brazier, an iron axe, nails, and other types of vases (Poulaki 2001;
Margaritis 2007). The two pits do not seem to be connected to any building. The pottery
fragments are characteristic of Corinthian production and suggests contacts and potential
trade between the inhabitants of Krania and areas in the Southern Aegean. In addition to
these Corinthian imports, there is pottery that belongs to the Thessalo-Euboean koine
(Poulaki-Pantermali 2013).

The two pits have yielded one of the largest assemblages of plant macroremains in Early
Iron Age Greece with the presence of Sesamum indicum which suggests long distance
trades with the Eastern Mediterranean (Godefroy and Margaritis, in preparation).
Following up on E. Margaritis’ preliminary analysis of 2007, for the present study almost
10 000 macroremains were analyzed (Godefroy and Margaritis, in preparation). Based on
field information and preliminary archaeobotanical analysis, it appears that the mode and
type of filling is different between the two pits. Pit A is interpreted as a burned
underground grain storage structure, while pit B could be a detrital pit composed of
various episodes of domestic refuse (Margaritis 2017, 684). Moreover, the assemblages
are unique since they provide solid evidence for the exploitation of the settlement’s local
environment.

3. Material and method

The two studied pits were sampled for organic remains. The volume of soil collected for
pit B was between 12-18 liters. In Pit A, the deposit consisted of large quantities of
charred plant remains, visible during the excavation, for a minimum of 86 liters
(Margaritis 2017, 124). Each pit has been sampled using the same method: the filling has
been subsampled and documented according to the type of material and deposition units.
The sediment samples from the site were processed by E. Margaritis with the help of a
flotation machine. The sieves used during flotation were of two mesh sizes: 1 mm for the
coarse flot and 300y for the fine flot. The riddle retaining the ‘heavy residue’ of the
samples was of 1mm mesh size.

In the laboratory, charcoal were separated from the rest of the organic fraction using a 4
mm sieve which enabled isolation of the biggest fractions from the rest. The pieces bigger
than 4 mm were then identified under an Olympus BX51M microscope with a
magnification of 50x-500x. For the identification, anatomic criteria were used and
compared with atlas (Jacquiot 1955, Schweingruber 1990, fig. 4) and the charcoal
reference collection of the AASPE laboratory at the National Museum of Natural History
in Paris. The wood charcoal recovered at Krania were well preserved, although there was a
high rate of fragmentation. The charcoal fragments were individually counted.
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4. Results
4.1. General remarks

A total of 269 fragments were analyzed to obtain a representative picture of Krania’s past
environment. The archaeological study of the pits is not complete and therefore, not all
charcoal samples could be linked to the stratigraphical data. Of 123 samples, 83 were
further analyzed because of their correspondence with stratigraphic descriptions.
However, of these 83 samples, only 12 samples with charcoal remains could be linked to
either Pit A or Pit B.

4.2. Pit A

A total of 11 charcoal samples and 197 fragments were analyzed, which constituted the
biggest dataset of the two structures. Fourteen taxa were identified. The pit assemblage is
dominated by oak (Quercus spp., 25%), including deciduous and evergreen types, as well
as pine (Pinus spp., 24 %, tab. 1). Pinus cf. sylvestris/nigra has been identified based on
fenestriform pits and dentate tracheid walls present in the cross-fields. In addition, P. cf.
peuce was discriminated based on the small areolate punctuation on the tracheid walls in
the final wood, on the presence of two pits per cross-fields but also on its prevalence in
Macedonia since no anatomic distinction can be observed between P. cembra, P. peuce
and P. strobus (Jacquiot 1955, Shwreingruber 1990). Both taxa (Quercus spp., and Pinus
spp.) are present in most of the samples collected from this pit. The secondary taxa are
olive (Olea europaea), ash (Fraxinus), maple (Acer), and Cornus/Cornus mas (between 5
and 15% each). Cornelian cherry (Cornus mas) was identified thanks to its characteristic
anatomical criteria, such as less distinct growth ring boundaries, fewer pores, and thicker-
walled fibre tracheids in comparison to common dogwood (Cornus sanguinea). Regarding
Cornus, the remains are from one sole sample, suggesting an overrepresentation of the
fragments for this taxa in this pit. The distribution of other secondary taxa is overall
homogeneous in this structure, found together with a concentration of pottery. Finally,
plane (Platanus), Phillyrea/buckthorn (Phillyrea/Rhamnus), common hornbeam
(Carpinus), Cercis, strawberry tree (Arbutus unedo) and alder (Alnus) constitute between
4 and 0,5 % of the assemblage.

4.3.PitB

During the analyses of bag NK280, which was the single documented sample with
charcoal for this structure, 72 pieces of charcoal were studied. Thirteen taxa have been
identified; the assemblage is dominated by maple (24%), oak (23%) and pine (14%, tab.1).
The secondary taxa identified are Cornus/Cornus mas as well as olive and ash (between 5
and 9% each). Besides, strawberry tree (Arbutus unedo), elm (Ulmus),
Phillyrea/buckthorn (Phillyrea/Rhamnus), Cercis and Maloideae were identified each
between 4 and 1% of the assemblage.

4.4. Comparison of the two pits
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The comparison of the anthracological assemblages of the two pits must be made with
caution. The number of samples and relative wood pieces are higher in Pit A than in Pit B
which accompany the highest range of species diversity. In fact, Pit B, is represented by a
single sample with a restraint taxa diversity that brings an over representation of some
taxa in the assemblage. For example, in Pit A, Quercus spp. together with Pinus spp.
dominate whereas Acer together with Cornus are secondary. For pit B, Acer dominates
with Quercus spp. but Pinus spp. is secondary (see relative frequencies in tab. 1). In any
case, the similarities between both pits in terms of main taxa and equivalent taxonomical
diversity suggest the same filling profile. Furthermore, both pits belong to the same period
of Krania’s settlement (between 9" and 8" centuries BC). However, the archaeological
context might be distinct, the charcoal from the fillings of these two pits may therefore
have different origins, i.e. construction wood or fuel for Pit A, or exclusively wood from
several domestic fires for Pit B. The species diversity in the pit B (n=13) is as diverse as in
the pit A (n=14) that does not support a possible selection for timber in Pit A. Pit A could
have been subject to an accidental fire or sanitation and used in a second time as a detrital
accumulation for example. As the charcoal are dispersed within both structures, they can
correspond to hearth emptying (direct or indirect) and not necessarily correspond to the
inner deposit layer of the pits. In both cases, no strict variability is observable from a
structure to another, both pits have coherent assemblages, which supports the idea of the
same exploited forest formation. Thus, the charcoal assemblage of Pit A and pit B can be
put together to discuss about the firewood exploitation at Krania during the Iron Age.

5. Discussion

5.1. Environment and evidence for woodland management practices around Krania for the
Iron Age period

The charcoal assemblage from Krania consists of 14 different wood taxa from specific
forest types (mixed deciduous forest, woodlands and shrubs, grasslands, xeric shrublands
etc.), allowing us to examine the use of trees and shrubs in and around the ancient
settlement.

5.1.1. Ecology, habitat and distribution

The assemblage contains three main taxa, including pines (Pinus spp.), oaks (Quercus
spp.), and maple (Acer sp.). The first two genus could be found in the vicinity of the
settlement, located in the lowlands. At Krania, both deciduous and evergreen oaks are
represented and can grow in the same milieu on different soil types and with different
slope inclinations. In Greece, they prefer shallow to moderate deep calcareous soils. Nine
oak species can occupy the region of Macedonia (Q. cerris, Q. frainetto, Q. itharburensis,
Q. petraea, Q. pubescens, Q. robur, Q. trojana, Q. ilex, and Q. coccifera; Dimopoulos et
al. 2013). Deciduous taxa prefer low to higher altitudes forests but some oak types can
also grow in shrubby macchie (Q. coccifera, Q. pubescens, Q. trojana) or as individual
trees in fields (Q. pubescens; Dimopoulos et al. 2013, Strid 1980). Evergreen oak is
mostly present as an undergrowth of coniferous woodland in the foothills of Mount
Olympus as well as evergreen shrubs in macchie, occasionally forming pure stands.
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Considering the local environment of Krania, it is not surprising to have both types
represented in almost the same proportions. The presence of pine tree within the
assemblage fits with the dry and warm environment of the settlement. Pinus nigra
characterized the most dominant forest at Mt Olympus (between ca. 500 to 1500m.a.s.1.),
sometimes found in association with A. campestre, as well as it can be found in woodlands
and shrubs, often forming pure stands especially on dry ridges and slopes (Polunin 1987,
Dimopoulos et al. 2013). At low altitudes, a gradual transition from macchie to P. nigra
woodland is observable (Strid 1980, Dimopoulos et al. 2013). Pinus sylvestris presents the
same habitat’s characteristics but can also form pure or mixed stands with Fagus
sylvatica, Picea abies and Betula pendula (Dimopoulos et al. 2013). Concerning maple,
the genus is associated to species that develop at higher altitudes such as Field maple (A.
campestre) and Montpellier maple (A. monspessulanum), which on average grow from a
minimum of 200 m.a.s.l. Other species such as Greek maple (A. heldreichii) can even
grow from 900m. a.s.1. (Strid 1980, Banaszczak 2010, Dimopoulos et al. 2013). Regarding
their current ecological distribution, Pinus and Acer may occur at a higher altitude than the
settlement of Krania.

As secondary taxa, cornelian cherry, is well represented in the assemblage. However, its
distribution is heterogeneous and has a higher concentration in Pit A, especially in the
sample NK185. It generally grows in altitudes between 200 to 1000 m. on slopes and
forest edges, in mixed deciduous forests with oak and hornbeam (Strid 1980, Dimopoulos
et al. 2013, Scheppelmann 2017).

The other taxa that represent a minority within the corpus follow the same tendencies in
terms of altitude, with an average ecological distribution around 200-300 m.a.s.I.
However, some taxa correspond to species that are also present in lower altitude
environments. Cercis sp., Arbutus unedo, Platanus orientalis, Rhamnus saxatilis or Ulmus
minor usually grow in coastal plain environments.

Krania’s location and environs is characterized via the anthracological material by mostly
low and mid-high altitude species. The anthracological data coincide with species that can
grow at altitudes that correspond to the near environment of the settlement, mostly below
600m. a.s.l. The principal plant community is characterized by woodland and shrub type
(average altitude from 400 up to 1500 m. with lowest at 200m and highest up to 2200m),
as maple (Acer spp.), hornbeam (Carpinus spp.), Cornus spp., ashes (Fraxinus spp.), pine
trees (Pinus spp.), oriental plane (Platanus orientalis), poplars (Populus spp.), Salix spp.,
oaks (Quercus spp.). Olea europaea can also be found in this habitat, especially in dry
rocky slopes.

Mixed deciduous forest with oaks (Quercus spp.), oriental hornbeam (Carpinus
orientalis), ashes (Fraxinus spp.), and elms (Ulmus spp.) characterized the second main
habitat with minimum altitude of 100m. up to 2200 m. for certain species (Stride 1980,
Dimopoulos et al. 2013, Scheppelmann 2017). While they can be part of different
syntaxonomy (see 2.1), these vegetation units are also favourable for pine trees and elms,
forming a sub-association to oak (Pantera et al. 2009). On the other hand, the
representation of some plant communities, such as macchie or phrygana, by typical wood
taxa present in the samples (notably Acer campestre, Arbutus unedo, Olea europaea and
Rhamnus lycioides) are specific to a minimum altitude of 200 m.a.s.1.
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5.1.2. Resource accessibility and woodland management

The diversity of wood taxa within Krania assemblage demonstrates a firewood
procurement area probably around the settlement as most of the taxa can grow below 600
m. a.s.l. However, the topography is particularly contrasted in the vicinity of the site. This
supports potential difficulties to access to the wooden resources, highlighting the
capabilities of the Krania community to adapt to their environment regardless of
constraints in accessibility, since the ascending elevation is higher than the altitude of the
settlement itself (fig. 5). This suggests that firewood was preferably collected in low and
mid-altitude and wood-pasture landscapes. The variability of the species associated to the
two pits is a good environmental indicator that can be discussed in the frame of
opportunist wood collection, following a least-effort pattern (Shackleton and Prins 1992,
Asouti and Austin 2005). The palaeoecological representativeness of the frequency spectra
of taxa can be established based on several parameters such as a large number of woody
species of all types, reproducible observations across the synchronous strata and structures
of a given site and anthracological taxon frequency spectra with high ecological
consistency (Chabal 1997; Chabal and Heinz 2021). However, it is not excluded that a
part of the charcoal fragments corresponds to selected taxa, for timber or other craft
products, whose by-products could have been used, in a second phase, as firewood.

Woodland management practices that result in the formation of anthropogenic habitats
range from the protection of tree stands from browsing, clearance of herbaceous ground
flora via burning or grazing and the selective removal of shrubs, to silvicultural practices
(Asouti and Kabukcu 2014, Asouti and Kabucku 2021). While it is difficult to address
these issues based solely on the diversity of anthracological assemblages, additional
informations about farming activities and wood use can be achieved by pollen studies that
documents the potential regional vegetation, including wood and herbaceous taxa.

For the area of Pieria, local and precise information is sparse, apart from an important
profile deriving from the area of Variko Litochoro (Athanasiadis 1975). It is situated some
15 kilometers north of Krania, at an altitude of 148 m. a.s.l. The Late Bronze Age —
Geometric period (1600-900 BC) is characterized by an increase in identified Pinus, a
strong decrease in Quercus and the gradual decline of Alnus and Poaceae. The period from
900-200 BC is the most relevant to the present study, and shows a decrease in Alnus and
Pinus findings, while the presence of Salix is expanding, potentially as a consequence of
the Iron Age climate depression, that might have had an impact on floodplain vegetation at
Litochoro (Athanasiadis 1975). This observation accompanies a decrease in the presence
of Vitis and Poaceae, potentially caused by stronger inundation (Athanasiadis 1975). Later
on, there is an increase in the values of Castanea, Juglans, Cerealia, Humulus-Cannabis
and Vitis, indicating a possible change in the use of the landscape with more open areas, as
well as a consequence of the Iron Age climate depression (Athanasiadis 1975, 1986, 1987,
2000). Indeed, the presence of open vegetation profiles accompanies the vegetation
dynamic of the Katerini plain. During the Iron Age period, areas of open vegetation due to
deforestation and agriculture (Athanasiadis 1975, Margaritis 2007) might have had an
impact on the forest vegetation profile within Pieria’s immediate surroundings.

Although palynology provides complementary insights on human/environment
interactions, anthracology gives direct evidence of the presence and spread of woodland
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species, which often go undetected by pollen analysis. In our case, poor and/or irregular
pollen dispersers like riparian taxa such as Salicaceae, Acer, Populus or Fraxinus are often
undetected in palynology (Tal 2006) but can be present within charcoal assemblages. For
example, some species such as Fraxinus are representative of forest communities which
are on the interface between forest and grassland environments (Brust 2017), reinforcing
evidence of open areas that were potentially adjacent to water courses and running water.
Plane (Platanus) easily grows in this habitat, which corresponds to the local environment
of Krania that is from sea level to ca. 900 m. The previous observation supports the
presence of alder (Alnus) and hornbeam (Carpinus), which grow next to freshwater
habitats and wet grounds in woods, forming woodland and scrub. The association of
riparian vegetation, open areas vegetation (meadow, macchie) and woodland and shrub
suggest that the exploitation of wood conducted nearby the settlement location is
plausible.

But what was the average distance that these populations could range from the settlement
of Krania to exploit wooden ressources? Although the taxa distribution is characteristic of
the local environment of the settlement, some species that are typical of plant formations
can provide evidence for this. The development of macchie in the region starts from 200
m.a.s.]. Considering this parameter, the nearest point to Krania that corresponds with this
height is at a distance of ca. 900m. from the settlement. In addition, while the identified
taxa can grow in altitudes from 0 m. onwards, the main forest communities (woodland and
scrub and mixed deciduous forests) develop at an average altitude of a minimum of 200
m.

Considering that the settlement evolved within a defined perimeter, it fosters the idea that
forest exploitation can be associated partially with degraded forest zones, that is to say
macchie, particularly in low altitudes. The process of deforestation at low altitudes is
supported by pollen records, but also by diatomea analyses for the Late Holocene within
the region (Lawson et al. 2005, Kotthoff et al. 2008, Zhang et al. 2014). A decline of
temperate forests in ca. 3,500 cal yr BP and the reduction of the coniferous forest in ca.
2,500 cal yr BP is noticeable (Wagner et al. 2009, Zhang et al. 2014). Thus, human impact
might have constituted an important factor to the nutrient erosion of the soil and its related
deforestation via the expansion of agriculture and irrigation (Zhang et al. 2014). Both
anthropic and natural erosion may have had an impact on species distribution within the
ecosystem.

The presence of rivers close to the settlement, however, might have contributed to the
sufficient irrigation of potential fields, which is supported by the increase of cultivated
taxa within the pollen record (Anathasiadis 1975) and the high concentration of grains
(Margaritis 2007).

In Krania, some of the secondary taxa include fruit trees such as Cornus, cornelian cherry
(Cornus mas), and olive (Olea europaea). At low altitudes, rocky environments with thin
soils on slopes present particularly favourable conditions for olive trees, benefiting their
cultivation. This species can adapt to Xeric Mediterranean phrygana and grasslands,
showing a perfect adaptability to Krania’s environment. The presence of olive in the
assemblage is not surprising as evidence of oleiculture is attested for the Iron Age in
Northern Greece (Foxhall 2007, Pagnoux 2016, Valamoti et al. 2018, Pratt 2021), and in
the assemblage from Krania (Margaritis 2007). While Pieria is situated in the foothills of



458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

Mount Olympus, we can hypothesize that the destruction of oak forests in deep soils by
converting them to agricultural fields or cultivated terraces in the nearby environment of
the settlement, might have offered to economic species such as the olive tree the
opportunity to be more intensively cultivated at an average altitude of up to 300 m. This
situation corresponds approximately to a distance of 1.5 kilometers from Krania.
Obviously we have to keep in mind that the actual soil profile is different from the ancient
one, and the actual distribution of the vegetation within the landscape was relatively
different. In addition, we have to mitigate the importance of olive within the assemblage.
The presence of olive stones in addition to the charcoal could give an indication of olive
cultivation but few Olea charcoal is present in the pits, which could correspond, as for the
rest of the corpus, to fuel strategy rather than pruning residues. Considering this
observation, wood of wild olive tree could have been collected using the same non-
selective strategy as was used for pines and oaks. This observation is reinforced by the
presence of the fruit remains from Krania. Macroremains of cornelian cherry,
pomegranate (Punica granatum) and grapevine (Vitis vinifera) are also identified at
Krania (Margaritis 2007, Godefroy and Margaritis in preparation) and could be the result
of gathering and tree cultivation. However, charcoal occurence of these three species does
not have a homogeneous distribution either concentration in the charcoal assemblage of
the two pits. From that perspective, Olea might have been used as fuel. However, those
species belong to the fruit growing tradition of the Iron Age, particularly in open areas in
phrygana and grasslands (Pagnoux 2016, Foxhall 2015). This raises the question, how
were areas close to the site organized and utilized? Potential cleaning of woodlands and
forests supports the idea of open areas within close vicinity of the settlement. This is also
supported by the large amount of cereals, indicated from the macroremains (Margaritis
2007).

5.2. Comparison of charcoal analyses from Iron Age Greece

As mentioned before, the few analyses of charcoal available in Greece make it difficult to
draw comparisons for the Iron Age. The charcoal assemblages that are discussed here have
been retrieved from only three archaeological sites, namely Corinth and Plakari in
southern Euboia as well as Delphi in Phokis.

At Corinth, a single piece of charcoal belonging to a pine tree was identified (Bookidis et
al. 1999). At Plakari, about 38 pieces of charcoal were identified from 3 ritual contexts;
the assemblage is divided between the genus Quercus spp., Quercus cf. cerris and
indeterminate taxa (Lentjes 2015). The concentration of oak may be connected to the ritual
context, because of the specific selection of wood. At Krania, oak is also dominant but
associated to an important taxonomical diversity, which reinforces the hypothesis of a
non-selective strategy, especially considering the detrital context of pit A. However, the
presence of deciduous oak at Plakari is interesting. Deciduous oak is linked to closed
canopy forests while the evergreen type is specific to open environments like macchie.
Finally, the anthracological assemblage from the 9™ and 8" centuries BC which belongs to
the Chariot of the Rhodians at Delphi is so far the richest corpus for the period (Renault-
Miskovsky and Thiébault 1997). Indeed, 282 charcoal were studied for the 9™ century BC
while 1614 were analyzed for the 8" century BC. For both periods a majority of Quercus
ilex/coccifera is noticeable which may be due, as for Plakari, to the ritual profile of the
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context. A significant amount of coniferous wood, including Abies sp., cf. Cupressus, cf.
Juniperus and Pinus sp., is also of interest when thinking of the smoke and scent they can
produce, especially for ritual purposes. As for Krania, the represented forest types belong
mostly to mixed deciduous forest and woodland and shrubs, with additional presence of
Phillyrea/Rhamnus, Phillyrea sp., ct. Populus and cf. Fraxinus. Legumes and fruit trees
are also characteristic especially for the gt century B.C (Olea, cf. Ficus, Pomoideae,
Prunus cf. domestica, Rosaceae, Anacardiaceae). The ritual activities that might have
occurred in the settlement are noticeable when looking at the wood charcoal identified, as
well as they bring evidences of the forest communities present in the surrounding of the
settlement and anthropogenic landscapes (Renault-Miskovsky and Thiébault 1997).

6. Concluding remarks

The charcoal assemblage from Krania adds considerably to our understanding of the
composition and exploitation of the woody environment surrounding the settlement.
Generally speaking, the assemblage presents a picture of a low and mid altitude woodland,
with oaks, pine trees, and maple as well as alder, hornbeam, dogwood, ash, plane tree,
poplar/willow, elm, and Phillyrea/buckthorn species. The forest community is primarily
characterized by dry resistant and thermophilous taxa (Pinus type), evergreen and
deciduous broad-leaved (Quercus spp., Acer sp. Olea sp., Cercis spp., Arbutus unedo,
Ulmus sp., Phillyrea/Rhamnus), mainly found on the hilly lowlands and coastal areas
(Spanos 2021). The surrounding environment of the settlement can be pictured with partly
forested areas, bushlands and grazing lands with partial erosion on the slopes due to
anthropic and natural impacts. Riparian taxa accompany the presence of running water in
the nearby environment of the settlement. Exploitation of wood might have been
undertaken within walking distance of the settlement, particularly on the hilly slopes
(average altitude of 200 m) where different forest communities coexisted. The
combination of running water and fruit tree species reinforces the idea of local cultivation,
which is also supported by the pollen records and the increase of crop production
(Margaritis 2007, Godefroy and Margaritis in preparation). Examining charcoal from
Krania demonstrates the capability of these ancient communities to adapt to their
environment by maintaining their lands while also exploiting wood resources. The
systematic study of charcoal provides a new element comprehending past communities,
encouraging for its use and further development within archaeological research.
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Figure captions/Table captions

Fig. 1. Location of the Krania settlement in Southern Pieria, Macedonia, Greece (map by
J. Fokkema).

Fig. 2. A: Position of the Krania settlement at the foot of Platamon Hill (CAD by L.
Godefroy). B: Excavation drawing that shows the different buildings, pebble floors and
pits (E. Poulaki-Pantermali 2013).

Fig. 3. A: Picture of the oval building from the 8" century B.C. (E. Poulaki-Pantermali
2013). B: Artist’s impression of a single-room building from Krania (E. Poulaki-
Pantermali 2013).

Fig. 4. SEM macrophotographs of anatomical sections of Iron Age wood from Krania
(photos by L. Godefroy). A-C: transverse, tangential and radial sections of pine tree
(Pinus cf. sylvestris/nigra). D-F: transverse section of Quercus sp. deciduous, transverse
section of Quercus sp. evergreen, tangential section of oak (Quercus sp. deciduous). G-I:
transverse, tangential and radial sections of judas tree (Cercis sp.). J-L: Transverse,
tangential and radial section of cornelian cherry (Cornus mas). M-O : Transverse,
tangential and radial section of olive tree (Olea europaea).

Fig. 5. Theoretical transect of the vegetation in the surrounding of the settlement of Krania
(transect by L. Godefroy).

Table 1. Identification table of charcoal identified at Krania per samples (analyses by L.
Godefroy).
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Sector [\ WY 1\ WY Y Y Y [\ [\ \Y 1\ 1]

Trench 12D 12D 12D 12D 12D 12D 12D 12D 12D 12D 12D 11C 1D

Stratum E6 E6 E6 E6 E6 E6 E6 3A/3C
Site : Krania us NK58 NK74 NK87 NK90 NK93 X NK96 NK103 NK124 | NK135 X [ NK146 X [ NK185 NK?280
Director : E. Poulaki- 1, me (cm3) 2 bags 20L 241 10L 32L 12-18L
Pantermali Total
LG AN Period Geometric | Geometric | Geometric | Geometric | Geometric | Geometric | Geometric | Geometric | Geometric | Geometric | Geometric Geometric

Structure Pit A Pit A Pit A Pit A Pit A Pit A Pit A Pit A Pit A Pit A Pit A Pit A total Pit A Pit B Pit B

Relative Relative
n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. n/frgm. | frequenc | n/frgm. |frequenc
y y

Acer sp. Maple 1 1 1 1 3 1 5 7 20 10% 15 21% 35
cf. Acer cf. Maple 0 0% 2 3% 2
Alnus sp. Alder 1 1 1% 0% 1
Arbutus unedo Strawberry tree 1 1 2 1% 3 4% 5
Carpinus sp. Hornbeam 1 1 1% 0% 1
Cercis sp. Judas tree, Redbud 1 1 2 1% 2 3% 4
Cornus sp. Dogwood 4 4 2% 1 1% 5
Cornus mas Cornelian cherry 21 21 11% 6 8% 27
Fraxinus sp. Ash 9 1 1 1 12 6% 1 1% 13
Olea europaea Olive tree 1 2 1 10 14 7% 3 4% 17
cf. Olea europaea cf. Olive tree 1 1 1% 2 3% 3
Pinus c_f. _ 01_‘. Baltic pine/Black 1 5 7 4 12 1 4 1 35 18% 9 13% 44
sylvestris/nigra pine
cf. Pinus cf. Pine 2 1 3 2% 1 1% 4
Pinus cf. peuce cf. Macedonian pine 1 4 1 4 10 5% 0% 10
Platanus sp. Plane tree 2 1 1 1 2 7 4% 0% 7
Populus / Salix Poplar / Willows 2 2 1% 0% 2
Quercus sp. Oak 1 4 5 3% 4 6% 9
cf. Quercus cf. Oak 0 0% 1 1% 1
Ml Oak sp. deciduous 2 2 2 3 5 8 2 24 12% 7 10% 31
L Oak sp. evergreen 1 5 3 2 4 4 1 20 10% 4 6% 24
Phillyrea/Rhamnus Phillyrea /Buckthorn 4 1 5 3% 1 1% 6
cf. Phillyrea/Rhamnus |2 1 1 1% 0% 1
cf. Salix cf. Willows 1 1 1% 0% 1
Ulmus sp. Elm 0 0% 2 3% 2
Oleaceae 1 1 1% 1 1% 2
Moraceae 0 0% 1 1% 1
Maloideae 0 0% 1 1% 1
Indeterminata Undeterminated 2 1 2 5 3% 5 7% 10
Total 16 10 23 5 14 21 14 38 13 2 41 197 100% 72 100% 269






