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Recent work on anthropoid inner ear and our aims in Turkey

Background

Due to the outbreak of COVID-19, face-to-
face academic collaboration could not be carried out
in 2020. This symposium, “Turkey—Japan exchange
20207, was planned to bridge the gap between Japa-
nese and Turkish teams. While the fieldwork was
largely limited for Japanese researchers, Turkish
teams still managed to conduct the research in Tur-
key in the 2020 season.

Anatolia covers a wide range of fossil rec-
ords of apes and humans, and it is a crossroad of Eur-
asia and Africa. Anatolia is thus of particular rele-
vance for studying human evolution and history. One
of the hot topics of biological anthropology in recent
years is the finding of Denisovans (Reich et al.,
2010), which rewrote the family tree of humans. Alt-
hough we know Denisovans currently only as a ge-
netic entity, the finding of Denisovans made ques-
tions on human evolution even more interesting:
What did the LCA (last common ancestor) of modern
humans, Neanderthals, and Denisovans look like?
Where did the LCA evolve? How did the human pop-
ulations interact with each other? The fossil evidence
from Middle and Late Pleistocene (MP and LP) is
essential to answer these questions. For example, I
and coauthors recently showed that the bony labyrin-
thine morphology shows a pattern of chronological
sequence of hominin evolution that could be associ-
and/or

ated with cranial

(Morimoto et al., 2020).

brain morphology

Middle Pleistocene

The Middle Pleistocene hominins are
known from Africa and Eurasia and are often re-
ferred to as archaic Homo. While MP hominins are

sometimes lumped as H. heidelbergensis, they

Naoki Morimoto

Graduate School of Science, Kyoto University

Fig. 1 Findings of archaic Homo (Middle Pleistocene
hominins) and Turkey. Findings from Turkey will be of
special relevance for interpreting the variation and disper-

sal patterns of archaic Homo populations

could be divided into two taxa; H. rhodesiensis and
H. heidelbergensis, for African and European find-
2014;
Rightmire, 1998). In the latter classification, H.

ings, respectively (Buck and Stringer,

rhodesiensis is viewed as the ancestor of modern hu-
mans, while H. heidelbergensis is viewed as a com-
mon ancestor of Denisovans and Neanderthals. In
addition to the taxonomic question, the origin of the
last common ancestor of modern humans, Neander-
thals, and Denisovans is also an important question.
While African origin hypothesis is regarded as a
more parsimonious hypothesis, Eurasian or perhaps
Afro-Eurasian origins cannot be excluded. The pau-
city of the MP hominin fossils, especially from well-
dated sites, is a major obstacle to answer these ques-
tions. Finding from Anatolia, which is located geo-
graphically in the middle of Africa and Eurasia, will
thus be essential to interpret the variation in MP
hominins (Fig. 1). Furthermore, Anatolia is also cru-
cial in the archeological context, e.g., about the dis-

persal of Acheulian technology (Joris, 2014). Since

4



Anatolia could have been a dispersal route already of
Homo erectus (Kappelman et al., 2008), Anatolia has
a great potential to contribute to our understanding

of human evolution during MP.

Late Pleistocene

The data about evolutionary events during
LP are ever-increasing in various contexts. The
growing data of paleogenomics now give us a com-
plex history of genetic interaction between the hu-
man populations during LP (Lalueza-Fox and P.
Gilbert, 2011). The interbreeding of modern humans
and Neanderthals was also inferred from morpholog-
ical data (e.g., a recent report of tooth morphology in
Compton et al., 2021). New lithic findings in the Le-
vant coupled with recent advances in dating methods
contribute to a debate on dispersal patterns of the ad-
vanced lithic technology (e.g., Kadowaki et al.,
2015; Mellars, 2006). As in MP, Anatolia has a great
potential to combine lithic and skeletal morphologi-
cal data in understanding the dispersal from and into
Africa and about between-population interactions of
modern humans, Neanderthals, and Denisovans. A
final piece to the picture would be the ancient DNA.
Potential integration of the ancient DNA could give
further insights into the evolution of lithic and skel-

etal features in LP Homo.
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An introduction to morphometric mapping: its application to hominoid molars

Wataru Morita

Department of Anthropology,National Museum of Nature and Science

Morphometric mapping

Teeth often constitute a major part of fossil
and archaeological human skeletal collections since
the tooth crown is covered by enamel which is the
hardest substance in the body. Almost all vertebrates
have teeth, and their morphologies are distinct and
reflect phylogeny and functional or dietary adapta-
tion(Hunter and Jernvall, 1995; Jernvall and Thesleff,
2012). The recent development of uCT and recon-
struction of 3D model techniques allow us to visual-
ize inner structure and provide a more precise assess-
ment of tooth morphology(Macchiarelli et al., 2006).
However, there has been a methodological limitation
about how to evaluate dental morphology. For exam-
ple, scoring certain dental characters cannot neces-
sarily cover entire crown features. Conventional
quantitative methodologies such as linear measure-
ment of crown or cusp diameter are not adequate to
evaluate the complex dental morphology. Geometric
morphometrics is a powerful tool to quantify mor-
phological structures. But it requires homology of
dental characters between the specimens, and it is not
necessarily the case. To overcome these obstacles,
we developed a landmark-free approach, morpho-
metric mapping. This method was first devised to an-
alyze long bone shaft(Morimoto et al., 2011;
Zollikofer and Ponce de Leon, 2001), and modified
it to fit tooth crown morphology(Morita et al., 2016).
The 3D models are parameterized with several mor-
phometric variables: surface curvature, height, ra-
dius, and vertex normal that represents the direction
of the minimal area as a unit vector in three dimen-
sions. Each map is converted with Fourier transfor-
mation for low-pass filtering and finally analyzed by
multivariate analysis, such as Principal Component

Analysis (PCA) (Fig. 1).
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Fig. 1 Outline of procedures for morphometric mapping

with data mining

Metameric variation and dental reduction in ge-
nus Homo

Recently, we analyzed the metameric vari-
ation of upper molars in extant hominoids using mor-
phometric mapping(Morita et al., 2020). Metameric
variation is, so-called inter-molar variation, and the
way of shape-changing from mesial first molar to
distal third molar can be different between species.
Results show that all the extant hominoids share a
common degradation pattern from mesial to distal at
a single molar level and inter-molar level. Humans
show the typical shape change of hypocone reduc-
tion. We suppose that this is caused by the spatiotem-
poral factor, such as lack of space to form the fourth
cusp in a jaw or no time left during odontogenesis.

In the evolutional context, this tendency of
dental reduction in human lineage became apparent
after the first out of Africa by genus Homo around
two million years ago(Martinon-Torres et al., 2007).

Anatolia is the best place to explore evolutionary
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change in genus Homo since it is the crossroad be-
tween Africa and Eurasia and between West and East
Eurasia. Arguably, it would be the center of their
habitat. Any findings in the Middle to Late Pleisto-
cene from Anatolia will be of great relevance for the

evolutionary change of hominin teeth.

Data mining for taxonomic identification and
phylogenetic analysis

Figure 1 visualizes the outline of morpho-
metric mapping, including two data mining strate-
gies: the first one is machine learning; the second
data mining criterion is based on the phylogenetic
signal. The former method would be quite useful in
the context of paleoanthropology. For example, ap-
propriate variables to classify Neanderthals and
modern humans can be selected by machine learning
from reference samples, and we can verify the be-
longing of target fossils. Several sites belong to the
transitional period between Neanderthals and mod-
ern humans in Turkey(Baykara et al., 2015; Kuhn et
al., 2009). The taxonomic identification of hominin
teeth would fulfill a central role in understanding the

early history of modern human dispersal.
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Preliminary results of the Middle Paleolithic excavation at Inkaya Cave, Canakkale, Turkey

ismail Ozer

Department of Anthropology, Faculty of Languages, History and Geography,

Background

Systematic research on Paleolithic archeol-
ogy in Turkey began in the nineteen fifties. Many
Paleolithic sites were discovered in the following
years. Excavations in some of these localities have
been initiated (such as Yarimburgaz, Merdivenli,
Tikali and Incili Caves) and continue (Karain,
Ucagizl, Kizilin and Direkli Caves). Paleolithic lo-
calities are generally located in the south of Anatolia
in Turkey. But there are very few studies in the West-
ern Anatolia. To discover the Pleistocene period hu-
man activities in Western Anatolia, we started sur-
veys in Mugla and Canakkale provinces in 2012. At
the same time, fossils of the Miocene period were
also investigated in this research. Many Turkish and
Japanese researchers took part in the survey and ex-
cavation research. Although we found many Mio-
cene localities in our surveys in Mugla Province be-
tween 2012 to 2013, unfortunately we could not find
any remains regarding the Pleistocene period in

Mugla survey.

Mugla and Canakkale Survey

Canakkale survey research was started the
following year and conducted between 2014 to 2019.
Canakkale is a very rich place in terms of the Pleis-
tocene period. During the survey, 60 Paleolithic lo-
calities were found in Canakkale. All localities are
founded on areas with flintstone raw material re-
sources. 38 of the localities are in Can District. Can
stone, a kind of flint, consists of rhyolitic tuffs, which
are pyroclastic products of Oligocene volcanic of
Biga Peninsula, which have widespread outcrops
around Can-Etili. This region is very rich in hot wa-

ter resources in Canakkale, which also shows that it

Ankara University

was preferred by Paleolithic people during the gla-
cial periods due to its proximity to hot springs. We
discovered almost all localities in these places during
surveys. Most of these workshops area or open air
sites are dated to the Middle Paleolithic Period.
However, the sites of the Lower, Upper, and Meso-

lithic periods were also identified.

Inkaya Excavation

During the 2016 survey, a cave was found
in the Can district located in the Asian part of Canak-
kale. The Inkaya cave is 55 km away from Canakkale
city center and Aegean Sea, and its height above sea
level is 235 m. (Fig. 1) (Ozer et al. 2020a; Ozer et al.
2020b). Inkaya Cave contains thousands of lithic ar-
tifacts that are the remains of human settlements in
the Paleolithic. In 2017, under the presidency of the
Troy Museum, we started excavations in Inkaya
Cave. The excavations have been going on for four
years. Test pits were dug in the north, east, south,
west and inside in the cave (Fig. 2). All remains are
recorded according to the GIS coordinate system.
The rhythm of human activities prevails in the upper
part of the Inkaya stratigraphic sedimentology. Layer
A contains the dust layer on the surface soil and is
completely eroded in some areas. The primary geo-
genic component throughout the sequence is the red-
dish tone under this layer. Layer B is approximately
sixty to eighty cm. Layer C is isolated in terms of
culture finds and contains iron oxide. The lowest
layer is the tuff layer accumulated as a result of vol-
canism in the Miocene period and it is also bedrock
of the cave. According to the OSL dating results, the
sediments in the north gave the date of approxi-

mately 22580 + 2850 years. It is estimated that the
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region from which a dating sample was taken mix-
ture over time. It is planned to take a dating sample
from other parts of the cave next year.

Inkaya Cave lithic assemblages have been evaluated
technologically and typologically. The classification
of retouched tools is defined according to Bordes
(1961) and Hours (1974). The raw material used in
the cave is flint. All of the chipped stones were made
of local Miocene-aged flint. Although thousands of
flintstone tools were found during the excavations,
no organic material has yet been found. A total of
3644 chipped stones have been identified in the ex-
cavations in the Inkaya Cave. Inkaya Cave chipped

stone tools mainly consist of flakes and blades. The
majority of flakes have flat platforms and predomi-
nantly parallel dorsal scars. Blades, which constitute
the second artifacts group of the industry, include flat
profile, feathered terminations, linear platforms, pre-
dominantly parallel dorsal scars with parallel remov-
als. Single platform cores with parallel removals and
sub-prismatic blade cores are majority of the core as-
semblages in the cave. The limited number of Leval-
lois pieces within the community shows that the
Middle Paleolithic period took place in this area.
However, a detailed analysis of all these chipped

stones has not been completed yet.

Black Sea

Mediterranean

Fig. 1

Canakkale Province and location of Inkaya Cave




Fig.2 North part of excavation area

We know that due to the effects of climatic fluctua-
tions in the late Pleistocene, Neanderthals spread
over a wide area from Europe to the Middle East. It

is known that Anatolia and the Balkans had a land

connection and genetic relation during this period. At
the same time, our knowledge of the spread of mod-
ern humans around the world changes every day due
to discovery. Of these studies in Turkey, will make
new contributions to world science is clear. With the
possible discovery of fossil human remains in inkaya,
we will be able to understand which human species

used this area.
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Middle Palaeolithic and Early Upper Palaeolithic occupations at Ucagizhi I1 and Ucagizh 11 Caves, Hatay,

Turkey

The Hatay Province is located at south of
Turkey and the northern end of the Levantine coastal
corridor. Project in Hatay is important to our under-
standing of the Levantine Middle and Early Upper
Palaeolithic, Upper Palaeolithic and Mousterian in
Turkey and potential exchanges of populations be-
tween Anatolia and the Levant during the late Pleis-
tocene (Kuhn et al., 2009; Mentzer, 2011; Baykara et
al., 2015).

around in this shoreline but only six of them, Kanal,

We have already known several caves

Merdivenli, Tikali, Ucgagizli I, Ugagizh II, and
Ucgagizhi 1II Caves, including Palaeolithic assem-
blages. First studied in Hatay province started
around middle of the 1950, in Samandag, Cevlik area
(Fig. 1). Researcher from Ankara University exca-
vated three Palaeolithic sites in Cevlik area; Tikali
and Merdivenli Caves belong to the Middle Palaeo-
lithic, while Kanal Cave is related with the Early Up-
per Palaeolithic. After this research, researchers were
focusing in the other side of the Samandag shoreline,
Meydan village area around the end of the 1980s. A
AM. Deroche,

Ucagizli 1 Cave in two field seasons (Kuhn et al.,

French researcher, excavated
2009). After that Ugagizli I excavation started again
beginning of 2000 by E. Giile¢ from Ankara Univer-
sity, Mary. C. Stiner and S. Kuhn from Arizona Uni-
versity. Ugagizli I cave excavation is still ongoing
and new systematically excavation has been begin-

ning in Ugagizli II by I. Baykara from Gaziantep
University in 2020.

Ugagizli 11 Cave contains an exclusively

richer Middle Palaeolithic level. The site is collapsed

Ismail Baykara

Gaziantep University, Faculty of Science and Letters,

Archaeology department, Sehitkamil, Gaziantep

at some time and intact sediments in the site is small,
but density of materials is very high. The six strat-
igraphic sequence in the Ugagizli 11 is dominated by
human activities within the cave. Uranium series
dates provide rough chronological constraints for the
occupations of Ugagizli II. Uranium samples were
collected from a flowstone formed directly on top
and bottom of rock along the eastern wall of the col-
lapsed chamber A. The upper layers were dated to
75,287 +/— 461 and bottom layers dated to 42,091
+/— 1689 years BP (Mentzer, 2011). The faunal ma-
terials recovered from the 2005 and 2007 excava-
tions were analysed by M. Stiner. The major species
identified in the Ugagizl II ungulate assemblage in-
clude Mesopotamian fallow deer, wild goat, pig, red
deer, roe deer and wild cattle. Tool marks indicate
that all species were consumed or butchered by the
site occupants. Stiner found that small game types in
Ucagizli 11 were limited to shellfish and tortoises,
with only rare use of small mammals. At least,
21,000 lithic artifacts were collected from excava-
tion at Ugagizli II. Almost all artifacts recovered
were manufactured from flint. The stone artifacts in
Ucagizl 11 are all dominantly Mousterian in charac-
ter and resemble the “Tabun C type” Levantine

Mousterian assemblages (Baykara et al., 2015).

Ucagizhi 1 Cave layers typically contain
stone tools, bone or antler implements, shell orna-
ments, food debris in the forms of broken bones,
hearth features, and ash concentrations. The Upper
Palaeolithic deposits in Ugagizli Cave signify the
temporal interval between 41,000 and 29,000
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uncalibrated radiocarbon years BP. The faunas are
dominated by ungulate remains, which expresses to
seasonal large game hunting. The site is home to two
major cultural assemblages. The earliest layers date
from the Early Upper Palaeolithic period (Initial Up-
per Paleolithic), while the second closely resembles
the Ahmarian complex found in the Levant (Kuhn et
al., 2009).
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Hatay province includes several caves in its coastal area. Those caves are dated to Late Pleistocene in Samandag

district, such as Meydan area on the right, Cevlik area on the left right side of the figure
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Tatarhh Hoyiik is located on the Ceyhan plain of
Adana, one of the strategic positions of Cilicia which
connects coastal and northern Syrian and Levantine
routes to inner central Anatolia. Cilicia played a very
important role in the history of civilizations, with its
extensive arable lands and its position as a bridge be-
tween Anatolia, Mesopotamia and the Eastern Med-
iterranean, connecting these areas by land, sea and
rivers. On the fertile plain of Ceyhan, Tatarli Hoyiik
rises as a 37 m mound that extends 370 x 230 m on
a basalt outcrop and the largest ancient settlement in
this area. To the north of the mound was a swamp
and round its base are seven springs, so the area is
well-watered. Seven fresh springs were the result of
geologic formations. Due to this geological for-
mation, there are many water springs around the
Hoytik and this area is one of the biggest water ba-
sins in the Eastern Cilicia. Based on information
gathered from Hittite documents as well as topo-
graphical, archaeological, and philological evidence,
Tatarlit Hoylik has been proposed as the ancient site
Lawazantiya. Today, the mound is regarded as one of

the most likely locations of Lawazantiya.

The excavations in Tatarli have brought to
light many rooms of Building A located in Sector I,
in the eastern area of the Citadel (Fig. 1). This im-
portant building was established in the Middle
Bronze Age and was used throughout various phases
of the Late Bronze Age and the Iron Age. It is clear
that the building was altered and repaired at many
times; and some rooms were filled in or converted to

rubbish pits in the Hellenistic period. The evidence

indicates that the building had a sacred character and
it was an open-air sanctuary during the early Late
Bronze Age. There is also evidence of various defen-

sive systems.

A large number of bones and bone fragments
were recovered from Hellenistic periods. It is seen
that fauna is dominated by domestic animals: sheep,
goat, cattle and pig. Wild taxa also exist including
many species like deer, red foxes and hyena though
in low numbers. Very few bones with any sign of
butchery marks were identified in the assemblage.
Very low percentage of assemblage exhibited evi-
dence of being exposed to heat to some degree. It
would indicate that burning was not a significant at-
tritional agent. Cut marks were also observed in very
low numbers. The available skeletal elements are
grouped by skeletal regions and is presented in the
graph. All the skeletal elements were represented at
the different ratio. The evaluation of age distribution
based on eruption and wear of mandibular teeth
demonstrates an emphasis on the culling of adult-old
animals which exceeded their optimal meat size than
the young individuals. The slaughtering of young
lambs less than six months of age is postulated as a
result of milk exploitation, while the considerable
number of sheep between six months till the second
year of age suggests the exploitation of these animals
for meat. The use of these animals to provide milk or
wool, after they exceeded their optimal meat age.
During the Hellenistic Period, it is thought that
Hoytik was located in the hinterland of a rich work-

shop production center of the ancient city of
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Kastabala-Hierapolis. The most important industrial
production was in textile. Many loom weights are
found in the archaeological evidence of textile pro-
duction. Thus, it is not wrong to say that wool is pri-

mary production from sheep and goats.

As a result, the animal bones of the Tatarli
Hoyiik in the Hellenistic Period showed that domes-
tic animals had an active role in economy. It is un-
derstood that sheep and goats are mainly used to ob-
tain secondary products such as wool and milk pro-

duction. It has been understood that cattle were used

for traction and secondary products. It is able to
demonstrate that pigs were raised freely in the for-
ested area around Tatarli Hoyiik and that young pigs
were slaughtered regularly. Horses are evidence of
trade, and the cut marks on their bones indicate that
horses were occasionally part of inhabitants’ diet.
According to archaeological findings, Tatarli Hoyiik
had always been a sacred site from 2™ millennium
BC, through Iron Age and Hellenistic Period. It is be-
lieved that some animals like dogs, red fox, and deer

were sacrificed to the cult of Zeus Olybris.

-

Fortification System

2nd millenium BC

Step Trench

Fig. 1

Aerial view of the citadel (Girginer — Collon, 2014, 62)
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