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THE IDENTIFICATION OF WOOD CHARCOALS FROM
AN EARLY BRONZE AGE MOUND (YENIBADEMLI) IN
WESTERN TURKEY

Taxonomic identification on the basis of wood anatomy showed that 68.82% of
wood charcoals from the Early Bronze Age Site at Yenibademli, on Gék¢eada Island
(Imbros) in the Northern Aegean region of Turkey belong to the genus Quercus,
15.88% to Pinus, 13.51% to Phillyrea, 0.63% to Arbutus, 0.35% to Ulmus, and
0.23% to the Rosaceae family. The results revealed that the dominant tree genus
was oak (Quercus sp.), 67.2% of which was deciduous oak, and the remaining
1.62% was evergreen oak. Quercus and Pinus as the most common two genera
in the spectrum of taxa may have a link with oak and pine stands on Gdk¢eada
(Imbros) in the Early Bronze Age. Moreover, the evergreen Quercus (sec. llex) and
the genus Phillyrea, which was third in the spectrum, suggest that maquis and open
vegetation were also present in the Early Bronze Age on Gék¢eada.
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Introduction

Apart from phytolith analyses on handaxes as evidence for woodworking dat-
ing back to between 1.7 and 1.5 m.y.a. [Dominguez-Rodrigo et al. 2001], the
oldest archaeological wood remnants (dated to 780,000 years ago) were found at
a Palaeolithic site at Gesher Benot Ya’aqov in Israel [Goren-Inbar et al. 2004;
Werker 2006; Lev-Yadun 2007].

Raw materials such as obsidian, animal bone and wood were utilized by Ana-
tolian people in order to produce a variety of tools throughout prehistoric periods.
Wood has been found as a carbonized material in the excavations of sites dated to
the Palaeolithic, Neolithic and Chalcolithic periods, and to the Bronze and Iron
Ages in Anatolia. As for samples of the oldest archaeological wood in Anatolia,
some wood charcoals belonging to different genera were identified in Okiizini and
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the Karain B Caves dating back to the Epipalaeolithic period [Martinoli 2009].
From the Neolithic period to the Iron Age, the identification of many carbonized
wood samples in different archaeological sites has shed light on the time-depen-
dent change in woody vegetation, on the anthropogenic impact on vegetation his-
tory and on the genera of wood used for timber and firewood in Anatolia [Asouti,
Hather 2001; Heinz et al. 2004].

The main anatomical properties remain unaffected in charred wood in spite
of some physical and chemical changes, and thus they can be identified based on
wood anatomy at the family or genus level [Prior, Gasson 1993]. However, due
to a very similar cellular morphology of taxa within the same genus, it is gener-
ally hard to make species-level identification, although there are some exceptions
[Tennessen et al. 2002]. Even if archacological wood charcoals can be identified
at only genus-level, anthracological and wood anatomical studies improve our
understanding of wood culture in the past [Jankowska, Kozakiewicz 2013].

The Early Bronze Age Site at Yenibademli is located in the Biiyiikdere
Valley to the north of Gokgeda Island (Imbros) in the Northern Aegean Region of
Turkey (fig. 1) [Hiiryilmaz 2002; Hiiryilmaz 2007]. Archaeological excavations
at Yenibademli have been conducted since 1996. Findings obtained from the ex-
cavations show that there was a mixed feeding-economy on this site [Hiiryilmaz
2006; Hiiryilmaz 2007]. Archaeobotanical studies carried out at Yenibademli sug-
gest that plant-related agricultural activity was mainly based on cultivated cereals
and domesticated legumes [Oybak Dénmez 2005]. In addition, archaeozoological
investigations show that the inhabitants of the site consumed at least five kinds
of domesticated and wild animals [Hiiryilmaz 2007]. However, until 2008, there
were no anthracological data for this archaeological settlement. Only the prelimi-
nary results of the anatomical properties of archaeological charcoal fragments
have been published by Yaman [2011] so far. Numerous wood charcoal samples
have been found in the mound since 2007. Thus, the present study aims to identify
the wood charcoals found between 2007 and 2012 in this settlement, and to deter-
mine their annual and total percentage based on genus level.

Materials and methods

The materials for the study were wood charcoals, collected between 2007 and
2012, from Yenibademli mound (figs. 1 and 2). The charcoal collection strategy
was not based on the systematic flotation method. The manual gathering of macro
charcoals, as well as flotation, was also employed by the excavation team during
the excavation works. Each charcoal fragment (more than 4 mm in size) was con-
sidered an observation unit, and taking into account the transverse, radial and tan-
gential planes, the charcoal fragments were fractured with a razor blade [Heinz et
al. 2004; Barnett 2008]. Using a reflected light microscope, charcoal identification
was carried out on the basis of wood anatomy. Key features used for identification
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were compared with those described in the books and atlases of wood anatomy
[Benkova, Schweingruber 2004; Schoch et al. 2004; Akkemik, Yaman 2012], and
with those in the reference collection of the Wood Anatomy and Dendrochron-
ology Laboratory of the Faculty of Forestry of Bartin University.
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Fig. 1. Gokceada on map of the Aegean Sea (see arrow), map source: Norman Ein-
stein

Fig. 2. Wood charcoals from an Early Bronze Age settlement, Yenibademli, Gokceada
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Results and discussion

A total sample quantity of 3102.66 gr was examined on the basis of its wood
anatomy. Of this quantity, 55.83% were excluded from calculation due to the fact
that they were not wood charcoal fragments. 99.42% of the wood charcoals were
botanically identified at the genus level, while 0.58% could not be identified due
to the excessive degradation of their secondary xylem. The results of the identifi-
cation of the wood charcoals are presented in tables 1—-6. Taxonomic identification
on the basis of wood anatomy showed that 68.82% of the wood charcoals be-
longed to the genus Quercus (fig. 3), 15.88% to Pinus (fig. 4), 13.51% to Phillyrea
(fig. 5), 0.63% to Arbutus, 0.35% to Ulmus, and 0.23% to the Rosaceae family.
The results revealed that the dominant tree genus was oak (Quercus), 67.2% of
which was deciduous oak, and the remaining 1.62% was evergreen oak. Of those
identified as deciduous oak, a taxonomic section of 19.86% could not be decided
(sect. Quercus and/or sect. Cerris).

Table 1a. Wood charcoals obtained from 2012 excavation in Yenibademli

Sample Code Excavation Date Total Quantity [gr] Genus

YBD12-Kov23 21.07.2012 2.38 Ulmus
YBDI12-Kov112 25.07.2012 449.36* Undefinable!
YBDI12-Kov186 31.07.2012 2.38 Ulmus
YBD12-Kov109 12.08.2012 39.08 Quercus (section Quercus)
YBD12-Kov100 17.08.2012 6.72 Quercus (section Quercus)
YBD12-Kov141 18.08.2012 196.13 Quercus (section Quercus)
YBDI12-Kov128 18.08.2012 2.97 cf Arbutus

0.54 cf Phillyrea

1.84 cf Arbutus
YBDI12-Kov118 18.08.2012 119.74 -

2.55 Indeterminate

114.81* | Undefinable'

YBDI12-Kov123 18.08.2012 140.12* Undefinable'
YBD12-Kov241 24.08.2012 185.39 Quercus (section Quercus)
YBD12-Kov276 25.08.2012 43.40 Quercus (section Quercus)

! Only includes soil lumps with wood charcoal dust
* Excluded from calculation

Table 1b. The mean values of the results from 2012

Genus [%]
Quercus (section Quercus) 97.38
cf Arbutus 1.00
Ulmus 0.98
cf Phillyrea 0.11
Indeterminate 0.53




The identification of wood charcoals from an Early Bronze Age mound (Yenibademli) in western Turkey 101

Table 2a. Wood charcoals obtained from 2011 excavation in Yenibademli

Sample Code Excavation Date Total Quantity [gr] Genus
YBD11-Kov107 16.08.2011 118.79 Quercus (section ?)
YBDI11-Kov116 17.08.2011 46.03 Quercus (section ?)
YBDI11-Kov151 17.08.2011 127.18* Undefinable!
YBDI11-Kov132 18.08.2011 68.53 Quercus (section ?)

! Only includes soil lumps with wood charcoal dust
* Excluded from calculation

Table 2b. The mean values of the results from 2011

Genus

Quercus (section ?)

Table 3a. Wood charcoals obtained from 2009 excavation in Yenibademli

Sample Code Excavation Date Total Quantity [gr] Genus
59.63 Pinus
YBD09-Kov57 21.07.2009 82.06 -
22.43 Quercus (section Quercus)
25.88 Quercus (section ?)
3.12 cf Rosaceae
YBD09-Kov142 25.07.2009 532.68 -
5.42 Indeterminate
498.26* Undefinable!
YBD09-Kov417 10.08.2009 18.68 Quercus (section Quercus)
YBD09-Kov418 10.08.2009 402.59* Undefinable!
YBD09-Kov707 28.08.2009 184.60 Phillyrea
! Only includes soil lumps with wood charcoal dust
* Excluded from calculation
Table 3b. The mean values of the results from 2009
Genus [%]
Phillyrea 57.73
Sec.Quercus 12.86
Quercus 20.95
Sec. ? 8.09
Pinus 18.65
cf Rosaceae 0.97
Indeterminate 1.70
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Table 4a. Wood charcoals obtained from 2008 excavation in Yenibademli

Sample Code Excavation Date Total Quantity [gr] Genus
22.19 Quercus (section Ilex)
YBDO08-Kov51 05.08.2008 26.03
3.84 cf Arbutus
YBDO08-Kov203a 12.08.2008 247 Pinus
YBDO08-Kov203b 12.08.2008 12.99 Pinus
YBDO08-Kov241 13.08.2008 62.11 Pinus
YBDO08-Kov243 13.08.2008 80.40 Pinus
YBDO08-Kov256 13.08.2008 136.90 Quercus (section Quercuis)

Table 4b. The mean values of the results from 2008

Genus [%]
Sec.Quercus 42.66
Quercus 49.57
Sec. llex 6.91
Pinus 49.23
cf Arbutus 1.20

Table 5a. Wood charcoals obtained from 2007 excavation in Yenibademli

Sample Code Excavation Date Total Quantity [gr] Genus

YBDO07-Kov193 11.08.2007 12.95 Quercus (section ?)

Table 5b. The mean values of the results from 2007

Genus [%]
Quercus (section ?) 100
Table 6. Mean percentage of wood charcoals identified between 2007 and 2012
Genus Quantity [%]
. sec.Quercus 47.34
Deciduous Oak
Quercus sec.? 19.86 68.82
Evergreen Oak sec. llex 1.62
Pinus 15.88
Phillyrea 13.51
Arbutus 0.63
Ulmus 0.35
Rosaceae 0.23
Indeterminate 0.58
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Fig. 3. From left to right; Decidious Quercus, Evergreen Quercus and Multiseriate
ray of Quercus

Fig. 4. Pinus, transverse section Fig. 5. Phillyrea, transverse section

Within section Quercus (10), section Cerris (5) and section llex (3), 18 dif-
ferent oak species in total are native to Turkey [Yaltirik 1984]. It is known that
both sect. Quercus and sect. Cerris have ring-porous wood, but they have some
differences in the size, frequency and distribution of latewood vessels [Akkemik,
Yaman 2012]. Evergreen oaks (sect. /lex) have diffuse-porous wood. In spite of
the limited spectrum of taxa within the wood charcoal assemblage in the Early
Bronze Age site at Yenibademli (table 6), the anthracological results suggested
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mainly two types of vegetation: woodland and maquis. Quercus and Pinus as the
most common two genera in the spectrum of taxa may be related to the oak and
pine stands at Gok¢eada (Imbros) in the Early Bronze Age. Moreover, evergreen
Quercus (sec. llex), and the genus Phillyrea, which was third in the spectrum, sug-
gested that maquis and open vegetation were also present in the Early Bronze Age
on Gokgeada. The current Phillyrea species on the island is Phillyrea latifolia L.,
which is a Mediterranean element growing mostly in dry places in maquis, Pinus
brutia Ten. forests or deciduous oak forests, and in mixed deciduous scrub forests
[Yaltirik 1978]. As amember of maquis vegetation, both Holm oak (Quercus ilex L.)
and Kermes oak (Quercus coccifera L.) are present in the current Gokgeada flora
[Hedge, Yaltirik 1982], one of which is identified within the wood charcoal assem-
blage. However, Quercus ilex and Quercus coccifera cannot be distinguished on
the basis of wood anatomy [Akkemik, Yaman 2012]. Due to the fact that the latter
is a dominant member of maquis and phrygana [Hedge, Yaltirik 1982], the ever-
green oak species within the charcoal assemblage was probably Quercus coccifera.

Gokgeada is part of the eastern Mediterranean climate zone. Mean annual
precipitation (P) is 758.7 mm, while the maximum average temperature of the
hottest month (M) is 28.4°C, and the minimum average temperature of the coldest
month (m) is 4.1°C. According to Emberger’s bioclimatic system, Gokg¢eada has
a humid Mediterranean bio-climate (the Pluviometric Quotient is 104.7) with
a temperate winter (m: 4.1°C) [Akman 2011]. Evergreen sclerophyllous vegeta-
tion is characteristic of the Mediterranean region, of which the dominating species
is Quercus coccifera, as mentioned above. However, suffrutescent, chamaephytes,
geophytes, and therophytes also occur in the region [Riehl, Marinova 2008].
In the present study, the limited number of genera belonging to shrubs, maquis
and open vegetation, and the absence of certain genera belonging to alluvial and
riverine vegetation, except for Ulmus, may have been as a result of the following:
1) the frequency of the occurrence of oak and pine within the flora in the Early
Bronze Age at Yenibademli was higher than that of all other woody plants; 2) the
settlers at the Early Bronze Age site of Yenibademli preferred to use oak and pine
wood for timber consumption and firewood due to the superior features of the two
genera; 3) oak (its leaf and acorn) may also have been used for animal husbandry
due to the superior nutritional features [Uhri 2011]. It is known that the socio-
economic life in this settlement was based on hunting, livestock, farming, and
craft, and partially on trade [Hiiryilmaz 2007]. It may be assumed that for fuel-
wood and timber consumption, the settlers at Yenibademli in the Early Bronze
Age utilized the woodland and maquis sources closest to the settlement mentioned
above. In addition, except for one sample which was 60 cm away from fireplace,
all the wood charcoal assemblages were found at the site in three different houses
characterized by flat roofs. Due to the archaeological evidence that these houses
were burnt, most of the wood charcoals may be assumed to be the fragments of
the burnt wooden beams of the fallen roofs.
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Among the archaeological findings at the site, there were stone axes used for
woodworking and bones belonging to fallow deer, one of the animals in need of
the forest ecosystem [Hus 1974], which also suggests the presence of woodland
on Early Bronze Age Gokgeada (figs. 6 and 7). At Yenibademli, on Gdkgeada,
fallow deer (Dama dama) was the only game animal identified, and its bone ratio,
among the other animal bones, was approx. 10% [Giindem 2010]. On the basis of
the results of the wood charcoal analyses, and of supplementary evidence such as
deer and other animal bones [Hiiryilmaz 2006; Giindem 2010], it is assumed that
there were conifer (Pinus) and hardwood (Quercus — deciduous) forests (and/or
mixed forests) in the Early Bronze Age at Yenibademli. However, this was a forest
with gaps, a habitat allowing the deer to survive. In addition, maquis and open
vegetation were also present on the stony slopes and rocky places of Gokgeada,
which is dominated by Phillyrea. As for plant agriculture on the plains of Early
Bronze Age Yenibademli, evidence comes from the crop plants found at the site
[Oybak Donmez 2005]. As for the actual stands on Gokgeada (pure and/or mixed
stands), while oak woodlands are present in mostly the central parts of the island,
pine forests are common in the western parts [OGM 2014]. The current oak spe-
cies are Quercus pubescens Willd., Quercus ilex [Hedge, Yaltirik 1982], Quercus
coccifera [Segmen 1977], Quercus infectoria Oliv., Quercus ithaburensis subsp.
macrolepis (Kotschy) Hedge & Yalt. [OGM 2014], while the current pine species
is Pinus brutia. P. brutia is one of the eastern Mediterranean elements, and is
a dominant forest tree with a straight trunk up to 25 m [Coode, Cullen 1965].
According to the General Directorate of Forestry in Turkey, the total forest area
on Gokgeada is 6120.1 ha (productive forest 3088.1 ha, degraded forest 3032 ha).
The area covered by Pinus brutia is 1190.64 ha, while maquis covers 474.77 ha
and oak covers 2621.73 ha [OGM 2014].

Fig. 6. Deer Bones* Fig. 7. Stone Axes*
(* From excavation archive)
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Yenibademli, which was an overseas satellite of Troy, was known as
a contemporary of Troy I-II [Hiiryilmaz 2007]. The most abundant taxa in the
woody flora of Troy I-II were Pinus (cf brutia) and Quercus (deciduous) [Riehl,
Marinova 2008], and for Early Bronze Age Troy, Riehl and Marinova [2008] sug-
gest the presence of pine forest and oak woodland as well as maquis. Due to
the fact that an archaeological site like Troy comprised multi-period settlements,
the authors were able to evaluate the time-dependent change in the vegetation of
Troy. However, it is not possible to discuss whether and how a change is present
in the forests and woodlands of Early Bronze Age Yenibademli due to the uni-
period settlement character of the site. If anthracological data were obtained from
Ugurlu, a Neolithic settlement on Gok¢eda [Erdogu 2013], the time-dependent
change in the vegetation on the island could be evaluated more comprehensively
in future.

Conclusions

Identification of the wood charcoals showed that 68.82% of the wood charcoals
belonged to the genus Quercus, 15.88% to Pinus, 13.51% to Phillyrea, 0.63% to
Arbutus, 0.35% to Ulmus, and 0.23% to the Rosaceae family. The dominant tree
genus was oak (Quercus), 67.2% of which was deciduous oak, and the remain-
ing 1.62% was evergreen oak. The anthracological results suggested mainly two
types of vegetation: woodland and maquis. The Quercus and Pinus, as the two
most common genera in the spectrum of taxa, may be related to the oak and pine
stands on Gokgeada (Imbros) in the Early Bronze Age. Moreover, the evergreen
Quercus, and the genus Phillyrea, which was third in the spectrum, suggested
that maquis and open vegetation were also present in the Early Bronze Age on
Gokgeada.

To explain whether and how a change is present in the forests and woodlands
of Early Bronze Age Yenibademli is not possible due to the uni-period settle-
ment character of the site. Once charcoals are identified at Ugurlu, a Neolithic
settlement on the same island, the time-dependent change in the vegetation on
Gokgeada (Imbros) can be evaluated comprehensively.
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