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Abstract

The number of studies on comparisons of technical features of arms in the
sophisticated history of Medieval Ages is very limited. One of the reasons for this deficiency
is the disregard of this topic in researches, and another reason is that the unclear information
about the layers of archaeological finds. Such is the case for Medieval Anatolia as well.
Excavation finds like knives, arrowheads and spearheads are not included in the interpretations
of war history. Understanding the war technology of Crusaders, Seljuks and Mongols can
only be possible by morphologic, archaco-metallurgical and terminological examinations of
the original excavation finds. In this study 64 arrowheads, which were revealed during the
1993, 2006 and 2007 excavations at Giyaseddin Keyhusrev II Caravanserai, Isparta-Egirdir,
were discussed in morphologic, archaeo-metallurgical, and terminological perspectives. The
finds were evaluated by their layer contexts, dimension, weight, morphology, terminology
and typology features; they were classified in accordance with their figural features and
compared with contemporary examples. Discussions and proposals were made about naming
the types with proper technical terms which are mentioned in arrow treatises and warfare
books related to the period. 8 of these arrowheads were examined by using archacometric
methods, their micro-structures and the others were determined by the use of Scanning
Electron Microscope (SEM) and Energy Dispersive X-ray Spectrometry (EDS). Apart from
the other published medieval arrowheads the samples subjected in this study are the first
samples to be directly dated in light of the stratigraphic data collected from the layer contexts
that were found in the excavation. Thus, the different types of arrowheads determined by
this study are significant in means of the data collected from their technological features
such as internal structure and hardness, for a comparative study with other contemporary
samples, and building a data base on the technique data of Anatolian Seljuk arrowheads.
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Oz

Ortacag’in karmasik tarihi iginde ordularin silah kabiliyetlerini teknik 6zellikler
acisindan karsilagtiran arastirmalar ¢ok azdir. Bu eksikligin bir sebebi bu konudaki
arastirmalarda konuya yeterli onem verilmemesi bir digeri de kazilardan elde edilen
objelere ait tabaka bilgilerinin saglikli olmamasidir. Anadolu-Ortagag: i¢in de durum
boyledir. Kazilardan elde edilen bicak, okucu, mizrak ucu gibi buluntular savas tarihini
izah edecek agiklamalarin i¢inde yer almazlar. Hagli, Selguklu, Mogol savas teknolojilerini
anlayabilmek ancak orijinal kazi buluntularinin morfolojik, arkeo-metaliirjik, terminolojik
boyutuyla incelenmesiyle miimkiin olabilecektir. Bu ¢alismada Isparta-Egirdir’deki II.
Giyaseddin Keyhiisrev Kervansarayi’nin 1993, 2006-2007 yillarinda gergeklestirilen
kazilarmna ait altmis dort temren, morfolojik, arkeo-metaliirjik ve terminolojik agilardan
ele alinmistir. Buluntular tabaka bilgisi, 6l¢ii, agirlik, morfolojik, terminolojik ve tipolojik
hususiyetleriyle birlikte degerlendirilmis, bicimsel 6zellikleriyle siniflanip ¢agdasi
orneklerle mukayese edilmistir. Ayrica donemin ok risaleleri ve savas tarihi kitaplarinda
gecen isimlerden hangi teknik tabirin hangi tipe uygun oldugu tartisilip tekliflerde
bulunulmustur. Bu objelerden sekizi arkeometrik yontemlerle incelenmis, taramali elektron
mikroskobu (SEM) ve enerji dagilimli X-Isin1 Spektrometresi (EDS) ile i¢yap1 ve diger
malzeme 6zellikleri tespit edilmistir. Calismaya konu olan temrenler, daha 6nce yaymlanan
Ortacag orneklerinden farkli olarak, bulunduklar: tabakalarin sundugu stratigrafik veriler
15181nda dogrudan tarihlenebilen ilk orneklerdir. Dolayisiyla bu g¢alismayla belirlenmis
olan farkli tipteki temrenlerin igyapi, sertlik gibi teknolojik hususiyetlerine ait veriler,
cagdas1 orneklerin mukayesesi ve Anadolu Sel¢uklu temrenlerinin teknik verilerine ait
olusturulacak veri tabani agisindan biiyilik 6nem arz etmektedir.

Anahtar Kelimeler: Temren, Egirdir, Anadolu Selcuklu, Tipoloji, Kervansaray.
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Until the invention of firearms the most effective assault weapon was without
a doubt arrow and bow. With its shape, weight or internal structure, the tip
of the arrow, which is called temren in Turkish archery culture, mostly provides the main
wound and is one of the main factors that affect the shooting ability. The technical features
of the Medieval iron arrowheads are determined by the carbon amount, hardness, hardening
technique and usage of clean or recycled forging material. While these peculiarities are
effective for the intended use of an arrowhead such as hunting, warfare or training, they
also have a direct influence on the form of armours. After all these small iron pieces are
important enough to make a direct alteration on the course of a war. It is not common to
see a medieval history study with comparison on the weapon capabilities of armies in their
technical features. Although objects obtained from the medieval excavations are the most
important material data to enlighten this subject, when in case they came from unclear
layers the chance to determine their date ceases. Because of this arrowheads belonging
to dated layers present very important information with their features in contexture and
shapes. In this sense, the arrowheads obtained from the cultural layers with detectable
date range of the Sultan II. Giyaseddin Keyhiisrev Caravanserai at 3 km. south of Egirdir,
Isparta, presents very enlightening information for Medieval archery.

Sultan Giyaseddin Keyhiisrev Il Caravanserai and Excavations

The caravanserai, which is situated at the 3 km. south of town centre on the road
between Egirdir-Konya, is built on a sloping land at the foot of the Akpinar mountain
range (Photo 1). Being situated on the caravan road stretching from Konya to Antalya on
the south, and to Denizli on the west, the building was refered as ‘Pinarpazari Han1’ for
a while during the medieval ages because of a market place established here!. In present
day there is an interurban highway on the east, the town cemetery on the north, and a
modern day housing complex on the south of the building.

The building, which is the fourth biggest caravanserai of the Anatolian Seljuk
period in respect of its size, composed of a closed recigneular space (shelter), and a larger
courtyard on east-west axis. There are two piers on all the fagades and one on each corner
of the walls made with lime mortar and rubble fillings between ashlar. The portal on the
axis of eastern fagade was opening to an entrance iwan providing access to the courtyard.
There is a recigneular space on both sides of the iwan. The pillar foundations on the north
wing of the courtyard indicate that this space had two rows of galleries (riwak). Only
traces of the foundation remains from the kiosk masjid in the centre of the courtyard, a
traditional design feature of a Sultan Han. Entrance to the shelter is provided by another
portal on the same axis with the courtyard portal. This cross aisled space is composed of
a central aisle stretching between east and west, and seven other aisles perpendicular to
the central aisle. The traces of a platform were excavated, which surrounds the central
aisle in a U shape. The original state of the space between the third and fourth pillars of

1 Ozergin 1965,159.
2 Bozer, 2009, 69.

Sanat Tarihi Dergisi 335



Riistem BOZER - Alptekin YAVAS - Umit GUDER

the central aisle was revealed as domed, by the existence of a stone piece with muqgarnas
found during the excavations®.

The earliest publications on the building are from the beginning of 20th century.
Stileyman Siikrii’s* reports provides that the caravanserai was already in ruin during this
time. Kurt Erdmann, who has visited the building twice in 1953 and 1959, provides the
most extensive data about the caravanserai. Erdmann draws the plan of the building almost
correctly, and dates it to the period of Aldeddin Keykubat®. The exact date of the building
was unknown until recently. A marble piece which was found at the south-western corner
of the courtyard during the 1993 season of the excavations has cleared this. The Diindar
Bey Madrasas at the Egirdir Town Centre has two stone inscription plaques. The one
situated at the iwan is dated to 1301 and belongs to Diindar Bey. The other one is on the
framing border of the portal’s arch (Photo 2) is dated 1237 and belongs to Gryaseddin
Keyhiisrev II. Because of the existence of the second inscription it becomes possible
to suggest that the portal may belong to the caravanserai was possible®. But it was not
clear to determine this before the excavations. It was proved that this small decorated
marble piece’, which was found during the excavations, completed the composition of
the framing border on the left side nisch of the same portal, by placing it on the broken
part. This exposed that the portal was taken from the caravanserai and brought to the
madrasah while it was being built in 1301. While the main portal of the caravanserai
with its inscription expressing the titles of the Seljuk Sultan Giyaseddin Keyhiisrev 11
is situated at the facade of the madrasah, the inscription belonging to Diindar Bey was
brought in to the main iwan of the madrasah. During the excavations proceeded it became
obvious that the caravanserai was robbed on a large scale, the robbing has not stopped
only with hauling the portal to the madrasah but also the ashlar stones of the walls were
pulled out down to the foundation®. It is apparent that stones from one of the largest
buildings of Anatolian Seljuk caravanserai s would have been excessive for this small
madrasah. Likewise traces can be seen that the rest of the materials left from the madrasah
have been used at the citadel walls and other town buildings. Looking at the rigorous
placement of the portal to the main fagade of the madrasah indicates that this removing
process was not done in a looting manner. It is understood that the caravanserai was
heavily damaged in 64 years from 1237 (the construction date of the caravanserai) to
1301 (construction date of the madrasa). A layer of fire which extends almost to the
whole building was determined during the excavation, beckons this destruction. On this
layer there were no coins belonging after the joint sovereignty of izzeddin Keykavus
II, Riikneddin Kili¢ Arslan IV, and Alaeddin Keykubat II, which points out that the

Bozer, 2009, 71.

Siileyman Siikrii, 2005, 59.

Erdmann, 1961, 125-126.

Proposals and opinions on this subject see, Bozer, 2007, 246.
Bozer, 1994, 98.

Bozer, 2007, 248.
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caravanserai’s functioning has stopped around 1249-1254 or right after, but the reason for
the fire is not clear. The Mongolian khan Geyhatu, who came to help Mesud II because
of the actions of the Turkomans who has revolted with Karamanids against Seljuks in the
region, has created destruction and salughter first on the lands of Karamanids then later
Eshrefids in 1291-1296, Egirdir and the surrounding area was also greatly harmed by
his actions®. The caravanserai may also be ruined during this time. The intense ash layer
at the shelter and courtyard seen with the excavations must be the production of such
destruction'. It is commonly seen of the Anatolian Seljuk caravanserais being functioned
as some kind of defence structure like a citadel during wartime. We can say that the fourth
largest caravanserai of its period, which was built by a sultan, was used like this, and the
ash layer found with excavations might be the traces of a fight during such a usage.

The first excavations at the building were held in 1993 and directed by Asst.
Prof. Dr. Riistem Bozer as a part of the Project of Archaeological-Cultural-Touristic
Research and Assessment of the Lake District which was directed by Prof. Dr. Riighan
Arik. This period of excavation was completed only on the Y4 of the caravanserai came
to a halt after the cut of funding'!, later, in the summer of 2006 with the support of the
Directorate General of Foundations, the excavations have restarted under the scientific
headship of Bozer, and completed in 2007.

Temrens of Sultan Giyaseddin Keyhiisrev Il Caravanserai

Evaluation on Contexture, Production Techniques, and Other
Morphological Feature

All of the arrowheads found during the Egirdir Caravanserai excavations are
made of iron and produced by forging. The materials used for arrowhead production
were blooms coming from smelted ore. Among 64 arrowheads which were found here,'?
a chemical analysis with EDS on eight different form and shaped ones pointed out that
the metals were originated from different ores. Among these the arrowhead No.52 was
produced with iron, originated from an ore rich in manganese which is commonly seen
in Anatolia. Iron material, rich in nickel was encountered in arrowhead No.02. That the
Egirdir arrowheads were made with iron originated from various ores, gave rise to the
thought of these materials being shaped in different workshops or the blacksmith has used
starting materials which came from different regions. But, since arrowheads are movable
objects, and no evidence of any production trace at the caravanserai were found with
the excavations, indicates that these objects were made from ores and/or productions of
different regions.

9 Kofoglu 1997, 471.
10 Bozer 2007, 248.
11 Bozer 1994, 95-103.

12 To have a unity with future studies we have used the inventory numbers given to the temrens
by the excavation works. Since figures and photographs were typologically sequenced the
numbering is not in order.
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In medieval times arrowheads were made from iron sticks in various sizes which
were prepared from semi-products (bloom) and forged until the desired shape was formed
starting from their igne. The arrowheads were forged while the iron was still soft, would
harden by carburization or cold work. The semi-product iron material sometimes have
a pyramidal form same as the ones from Samsat Tumulus or amorphous like the ones
from Kubad-Abad Palace. These are semi-products, which have been processed primarily
at the hearth, and brought to the production site for various functions. The preparation
pieces cut from these ingots in the shape of long sticks were formed by forging them into
the desired objects'. These iron sticks are frequently found at the Medieval European
excavations'*. The ‘iron nails’ mentioned among the necessary materials for arrow
production' in the book of Fahri Miidebbir, a 12th century war master and author of a
book on war techniques, must be these iron sticks.

It was not possible to determine if carburation method (shell hardening), which
can be described as keeping the arrowhead in the high heated hearth with carbon sending
substances for a determined time, was applied to the Egirdir arrowheads because of the
thick corrosion layer on them. Even though there aren’t any carburation marks on the
samples where the corrosion layers don’t reach to the sides and didn’t affect the contexture,
the tips of some have reached to really high level of hardness. Because there is a limited
number of samples found at Egirdir Caravanserai excavations, and no data was found
related to midproduct or blacksmith forges, proves that there wasn’t a production activity
here. The differencing contexture and hardness calibres indicate that these arrowheads
were produced in different blacksmith hearths.

The number of arrowheads found at Egirdir Caravanserai excavations may be
small but they are various in terms of typology. Alongside with sub-types of kite, lozenge,
and short and long deltoid, flat, composite, circular, crescent, quadrangle, and chisel
formed types we face the richest arrowhead repertoire of Medieval Anatolia. The first
sub-type of flat sectioned samples are kite shaped ones, they weight approximately 5,84
gr., the size of the agiz is 1,3x3,31 cm., and the size of the igne is 0,4x2,4 cm.; lozenge
sectioned sub-types weight approximately 9,54 gr., the size of the agiz is 2,38x3,94 cm.,
and the size of the igne is 0,36x2,82 cm.; short deltoid sub-types weight 6,88 gr., the size
of the agiz 1,3x3,62 cm, and the size of the igne is 0,43x2,81 cm.; long deltoid sub-type
weight 8,52 gr., the size of the agiz is 1,9x4,26 cm., and the size of the igne is 0,62x2,6
cm.; composite types weight 6,07 gr., the size of the agiz is 1,41x2,53 cm., and the size of
the igne is 0,88x1,27 cm.; quadrangle sectioned arrowheads weight 8,48 gr. The size of
the agiz is 0,76x3,54 cm., and the size of the igne is 0,4x3,23 cm.; chisel type arrowheads
weight 3,72 gr., the size of the agiz is 1x3,5 cm., and the size of the igne is 0,35x1,5 cm.;
circular sectioned arrowheads weight 4,91 gr., the size of the agiz is 0,84x1,76 cm., and

13 For detailed information about Medieval temren production methods see Yavas, 2020.
14 Pleiner, 2006, 49, Fig.20.
15 Uyar, 2007, 222.
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the size of the igne is 0,3x3,55 cm.; crescent shaped ones weight 2,7 gr., the size of the
agiz is 1,6x5,3 cm. The arrowheads were found all around the caravanserai irregularly,
they don’t present a significant distribution.

Chronology

A decorated marble piece was found during the excavations at Egirdir Cara-
vanserai has completed the side niche framing border of the madrasah portal at the town
centre, and this discovery has revealed that the portal was belonged to the caravanserai'.
The inscription panel over the portal presents that the caravanserai was built by the Sel-
juk Sultan Giyaseddin Keyhtisrev II in H.635/A.D.1237-38"". So we can accept the date
of 1237-38 as the earliest date for the arrowheads found at the caravanserai. One cannot
expect from Diindar Bey, who has developed Egirdir as the capital for Hamidids, to not
use such a building which has significance for trading, useful for defence in case it’s nee-
ded, and the fourth largest building of Anatolian Seljuks. The reason Diindar Bey wasn’t
able to salvage this building must be that it was already ruined enough way before the
madrasah’s building date of 1301-1302, and it became too expensive to repair'®. Thus all
the covering stones were dismantled down to the foundation; it is clear from the decorated
stones existing some of them were used at the madrasah, mosque, and citadel in the town.
In this sense it could be prudently accepted that Egirdir Caravanserai has been functio-
ning between 1237 and 1302, when the portal was removed to the madrasah. Thus the ar-
rowheads also belong to the period of 1237-1302. If that’s so, when did the events caused
such devastation and turning the building unserviceable has unfolded? It’s not possible
to positively determine the event caused this. The latest date of the coins found from the
ash layer seen all around the building under the debris is 1254. The struggles between the
Mongol-Seljuk forces and uprising Turkomans which have also affected the region in the
second half of 13th century must have caused this devastation at the caravanserai. Six
arrowheads found inside the ash layer must be products of this struggle. Still, it is certain
that all of the 64 arrowheads found here, in the largest sense, belong to the second half
of 13" century, and they present the first group from Medieval excavations which can be
dated with this accuracy based upon the stratigraphic data. Thus the formal, typological,
and metallurgic data presented by the Egirdir arrowheads are highly significant for dating
samples from other Medieval sites.

Typology

In this study, instead of the term of arrowhead, which tries to define a part of an
arrow, “temren”, a specific term used in our history of archery, will be preferred. Naming
the parts will be based upon historical pamphlets (risale) about arrows. The medieval
temren consists of two main parts. The first one agiz (blade) (in some studies it’s referred

16 Bozer, 2009, 68.
17 Bozer, 2007, 250.
18 Bozer, 2009, 69.
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as namlu), the other one is igne (tang) (referred as saplama in some studies). “Igne”, the
part where the femren stuck into the shaft of the arrow, is generally circular sectioned and
consists of a single piece. The part where the temren connects to the shaft and wrapped
with tendon dressing is called “bilezik” (stem), and the thinning part between “bilezik”
and “agiz”, which can be seen in some samples, will be referred as called “boyun” (neck)
(Fig. 1).

There are two types of classifications narrated in the medieval arrow pamphlets
(risale). When doing an arrow typology naming is done in accordance to the functions,
such as mesk oku (exercise arrow), pisrev oku (outridden arrow), hedef oku (target arrow),
tirkes oku (quiver arrow), on the other hand in case of classifying the arrowheads it would
be done under geometric names such as triangle, pentagon. Sometimes the naming would
be plant based such as zeytuni (olive), animal based such as haydari (lion), or material
based such as pulad peykdn (steel arrowhead). Determining the function of a temren is
done by either the arrow it’s attached or from the given name such as haydari. In short,
classifying in the pamphlets is generally done by arrows thus the temren classifications
are done in accordance to the arrows.

Medieval temren typology may be established in two points of views as
morphological and functional. The main determinant of morphological classification
is the agiz of a temren. Classifications based on the connection to the arrow body as
it is done for prehistoric or Roman, Greek period typologies aren’t valid for medieval.
For arrowheads with sockets have almost disappeared in this period; they were strictly
used only with the arrows made for ¢arh type arbalests. Assorting based on material will
also be incorrect, because almost all of the obtained materials are iron. An attempt for
a classification based upon the bilezik, the part where the igne and agiz connects, will
prove that there isn’t enough data on this, and they are not diverse or important enough
to directly affect the classification. Because agiz with more than a single wing have
disappeared in this period a classification based on the number of the wings on the agiz,
as it was done for the temrens of B.C. years, is not possible.

Temrens were grouped into six as “triangle, square, flat, circular, olive shaped,
and chisel shaped” in the 14" century arrow pamphlet of Mamluk weapon master
Taybuga, which has also affected the Ottoman arrow pamphlets. The pamphlet explains
the functions of the femrens in this morphological classification. Thus statements such as
these are seen, the flat type is “used for hunting and known as canvari’ or the circular type
is “used for target shootings and known as nugl el ahdaf*. J. Allan, remarks that these
six groups were used in the early Islamic Iran too, sometimes in eight groups®. An arrow
has four main utilization fields as war, hunting, competition, and training. Functions of
temrens may be classified based on this typology. As the actual penetrating part the agiz
is the main determinant of the morphological typology. In accordance with this, we come

19 Latham/Paterson 1970, 31.
20 Allan 1976, 441.
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across types which are used with Quadrangle, Triangle, Flat, Circular, V or Crescent
shaped, Chisel shaped, Dovetail or Hooked/Barbed shapes, Composite type classical
bows, and others used with Arbalet/Carh type crossbows. Furthermore each type has two
subtypes of long and short. Apart from this there are dozens of different types indicating
the personal providence of the ironmaster. Temrens found at the Egirdir Caravanserai
have quadrangle, flat (with subtypes of kite, lozenge, short and long deltoid), and circular,
composite, crescent, and chisel types.

Among these there are nine samples of quadrangle type (No. 6, 8, 26, 30, 50, 54,
63, 64) (Fig. 2, Photo. 3). These kinds of femrens are the most commonly found types at
medieval excavations. The reason for this is that they could be utilized almost in all kind
of fields. This type named as “murabba’ in the Ottoman pamphlet named Telhis-i Rumat,
“besides shield and iron, either flesh, tendon, bone whatever it has pierced removing it
would shatter the place of entrance™'. In the anonymous Mamluk pamphlet dated to
1500, it’s recorded that these were used to “shoot at armoured enemies and animals like
lions”*. In the Ottoman arrow literature it is recorded that this little quadrangle type
was used against armours (cebe or cevsen), helmets (tolga, serpenah), and shields®. The
finding of a quadrangle type temren on the spine of a body found at a cemetery dated to
12" century in Urfa-Zeytinlibahge*, proves the pamphlet record about the usage of this
type for shooting at unarmoured enemies. This square or lozenge (sometimes refered
as diamond or lens shaped) sectioned type is generally short and narrow, and has an
agiz turning into a conical shape at the tip, and a circular or square sectioned igne. The
quadrangle temrens at Egirdir have an average of 8,48 gr. weight, 0,76-3,54 cm. agiz, 0,4-
3,23 cm. igne. The bilezik, where the agiz and igne is connected, is just a thin line in most
of the samples from this group. This may be the reason why the quadrangle type temrens
are mostly broken from the place where the agiz and igne connects. This type has versions
with quadrangle prism agiz of which the corners are chamfered and the shape revolves
into an octagon. While some of these types are square sectioned others are lozenge. It
could be said that this is a result of the productions by various masters. There is no
difference for their utilizing fields. Some of the lozenge sectioned ones have elaborated
chamfer on their corners. The opinions differ on the emergence of this type. They could
be found in a large period of time from Roman era to the end of the Medieval era. In Asia,
this type is commonly found especially among Goktiirk period temrens®. Other samples
can be listed as this: Gritille (Medieval)-Adiyaman®, Tille (Medieval)-Adiyaman?’,

21 Mustafa Kani Bey 2010, 131.

22 Faris/Elmer 1945, 108.

23 Yiicel 1999, 300.

24 Dell’Era 2012, 398, Fig.5/a.

25 Cerezci 2017, 28.

26 Redford 1998, 169, Fig. 4:2¢,b.
27 Moore 1993, 154, Fig.70/106-109.
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Minnetpinar1 (Medieval)-Kahramanmarag®, Taskun Citadel- Elazig (Medieval II-III
layer)?’, Asvan Citadel (Byzantine layer)-Elaz1g*°, Samosata (12-13th century layer)-
Adiyaman®', Pergamon (Empire period, Late Byzantine, Early Roman layers)-izmir®,
Olynthus-Macedonia®, Paneas-Israel**, Corinth (Byzantine 13th century layer)-Greece?s,
Djodovo (Byzantine 11-12" century) Bulgaria®*, Amorium (Byzantine layer)-Afyon?’,
Qal-at-Seman (Byzantine layer)-Syria*, Samaria (Medieval layer)-Israel*, Konevo/
Kuznetsk Mound (Medieval layer)-Russia®, Toretsky Mound (end of the 14" century,
start of the 15" century)-Kazan*!, Chornivka Citadel (first half of 13" century)-Ukraine*,
Oktyabrsky settlement (11-12" century)-North Caucasia®, Gorodische (1241 Mongol
invasion layer)-Ukraine*, Hama (Citadel excavation)-Syria*, Novgorod-Ukraine (13%
century)*, Bogazkale (Middle Byzantine village)-Corum*’, Zeytinlibahge (grave dated
to the end of 12" century)-Urfa®, Sardis-izmir (12-13"™ century Byzantine layers)*,
Vadum-Iacob Citadel (ruins dated to 1265)-Jordan, (12" century)®®, El Markab Citadel
(12" century layer)-Syria®!, Damascus Citadel (stored samples of late Mamluk period 13
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31 Yavas 2017, 38-39.
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century)*, Yogne’am Citadel (Medieval layer)-Israel™, Atlit (Medieval)-Jerusalem™, Red
Tower (12-13" century Crusader Citadel)-Palestine™, Safed Citadel (1266 layer)-Israel*®,
Montford Citadel-Israel (Medieval)*’, Arsuf Citadel (layer of Mamluk-Crusader war of
1265)-Palestine®®, Kinet Mound (Medieval layer)-Hatay®, Karacahisar Citadel (end of
the 13" century)-Eskisehir®, Heraion (Hellenistic and Roman layer)-Tekirdag®', Altay-
Minusa (9-10" century Goktiirk-Kyrgyz period)®, Gevale Citadel (Medieval)-Konya®,
Baspinar at Nif Mountain (14" century layer)-izmir®, Recovery Excavation at Kureysler
Dam (Byzantine)-Kiitahya®, Alliani (from Late Roman period to 14" century)-izmir®,
Karamettepe-Ballicaoluk at Nif Mountain (Roman period-14" century)-izmir®’, Kubad-
Abad Palace (13" century) —Konya®, Horis Citadel (Seljuk layer)-Adiyaman®.

The flat sectioned femrens constitute the most extensive group among the
Egirdir Caravanserai femrens. These have four different subtypes, which are shaped as
lozenge (No.1,5,19,28,31,38,45,58) (Fig. 3, Photo 4), long deltoid (No. 9, 14, 15, 32, 33,
48,52,53,57) (Fig. 4, Photo 5), kite (No. 10, 11, 13, 16, 18, 22, 24, 25, 27, 37, 39, 46, 47,
56,59, 61) (Fig. 5, Photo 6), and short deltoid (No.3,4,17,20,23,35,36,41,43,51,62) (Fig.
6, Photo 7). This temren group is the most used and effective type of Medieval era. It could
be said that the most characteristic temren of the Medieval era is the flat type. Medvedev
remarks that even though the emergence of this type in Asian steppes is in 4th century, the
actual increase of it and the arising of characteristic subtypes for it has been in 13-14th
centuries. As for in Europe he records that this type emerged with Mongol invasion, and
points out that the samples from south of Kyiv and Poland are characteristic”. The earliest
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naming of this type in the sources is ‘yasic’”'. This expression, mentioned in Divanii-
Ligati’t-Tiirk, derived from the name ‘yasi’, and explained in Sir Caluson’s etymological
dictionary as “flat and long arrow temren”*. Apart from this Fahri Miidebbir has named it
‘pevkdn-e sepahlu/peykan-e sesu’, and explained as “it will settle into the flesh, if wanted
to remove it the flesh must be ripped””. Khudyakov records that there were developments
among the Kyrgyz military equipment — especially on the temren type — during their fight
against Uighurs in 9th century; subtypes of asymmetrical lozenge or blunt tip among flat
types, which he states that they have emerged in 9-10" centuries, came into focus; that this
temren type has spread all around Asia with Mongols, and although Kyrgyz were using
this type four centuries before the Mongols it’s referred as Mongol type’™. We can list
the places where flat type has occurred: Tille-Adiyaman (Medieval)”, Tagkun Citadel-(
Medieval II-1I1 layer) Elaz1g’, Asvan Citadel (Byzantine layer)-Elaz1g’’, Korucutepe
(Medieval layer)’, Olynthus-Macedonia™, Pergamon-izmir (Late Byzantine)*, Sardis-
izmir (12-13 century Byzantine layers)®', Amorium-Afyon®, Samaria (Medieval layer)-
Israel®, Tsagaan-Khad Mountain-Mongolia (14" century)®, Basandaika Kurgan-West
Siberia (13-14" century)’, Konevo/Kuznetsk Mound (Medieval layer)-Russia®, Barnau-
Biysk Region-Russia (Mongol period)®’, Novorsky (grave finds)-South Urals (11-
13" century)®®, Chornivka Citadel (first half of the 13th century)-Ukraine®, Smugowa
Gora-Poland (1241-1242/Mongol)*°, Zarechno-Ubinsky Mound-Moldova (Medieval)°!,
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Lesokyafar-North Caucasia (11-13" century)®, Czerno/Depno/ Plemieta-Poland (13™
century)”, Arkhyz-Gorodische-Ukraine (Medieval), Gorodische-Ukraine (1241 Mongol
invasion layer)*, Molchanovka Mound/ Molchanovka grave/Russia (8-14" century)®,
Moldova (12-13™ century)®, grave finds of Eastern Europe - Mongol (13" century)”,
Kokel Kurgan-Altai Mountains (8-9" century)®®, Djodovo- Bulgaria (Byzantine 11-12%"
century)®”, Chernovca-Serbia (Middle Byzantine)'®, Istahr ve Simsir-Nishapur (11
century)'”!, Arsuf Citadel-Palestine (layer of Mamluk-Crusader war of 1265)'%2, Bilge
Kagan Tomb-Mongolia (735)!%, Bes tas Koroo I Cemetery-Kyrgyzstan (Goktiirk period-
9-10™ century)'®, Allanoai-izmir (from Late Roman period to 14™ century)'®’, Perre-
Adiyaman (Medieval)'®, Antique City of Lagina -Beybag-Milas (13" century)'"’, Kubad-
Abad Palace-Konya (13" century)'®.

Circular sectioned temrens (No.7,12,42) are in long conical shape (Fig. 7, Photo
8). The main distinctive feature of this type is that it could be used for war, hunting, and
training. In the anonymous Mamluk arrow pamphlet it is recorded that the short ones of
this type were used for shield and the long ones were used for armours!?, in the Taybuga
pamphlet it’s mentioned that they were used at target shootings (contest)'!?. Apart from
this, it could be said that the socket type temrens with cylindrical bullet shaped circular
ones, of which samples can be found both in England'''and at the Seljuk layers from
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Turkey''?, were for trainings'®. The different usages directly reflect on the forms of the

types. In Jessop’s Medieval typology there are special arrowheads with sockets for both
shooting animals such as hares or birds, and to use at wars. In the Divan-1 Lagat-it Tiirk
an arrow for training or students named ‘kalva’ is mentioned'"*. But any information
on its form is not given. Since they were for training consideration could be made that
they were circular. In Taybuga it’s recorded that the head of ‘nasl el hadaf’, which was
used for targets (contest), are circular sectioned. The name ‘amaci’ is mentioned for this
type, which is the ancestor of the blunt tipped/blind target (contest) arrowheads of the
Ottoman'’, Lastly the 18th century Ottoman arrow pamphlet Telhis-i Rimat explains that
zeytuni temrens have circular tips and are specific for target and experiment shootings''®.
as it is said in the pamphlet these circular temrens, which are used at war where short
ones can pierce shields and long ones can pierce armours, have two subtypes taking into
consideration the Perre, Amorium, Kubad-Abad, Samosata, and Karacahisar samples, of
which we are able to obtain their dimensions. The first one is the ones we have seen from
Samosata, Perre, and Egirdir. These have circular sectioned conical agiz. Their weight
are 4,01x5,97 gr., agiz are 0,70x0,90 cm. in width and 0,90x1,67 cm. in length, ignes are
0,20x0,32 cm. in width and 2,8x4,38 cm. in length. This very short and narrow sized
type is obviously the femrens mentioned in the anonymous Mamluk arrow pamphlet as
‘specific to shoot at shield’ with circular section. The other circular type specific for war
also has a conical shape with a thinning tip, but is bigger and heavier than the former
group. The sample, which is in a good condition, found at Kubad-Abad weights 7 gr.,
and its agiz is 1,03x5,60 cm. the ignes of this type are shorter than the others. Neither
of them has a bilezik. It could be evaluated that these are also long circular temrens for
shooting at armours. Then only circular arrowhead used for hunting is the socket type
samples we come across at Jessop’s Medieval English arrowhead typology'!’. Training/
practice temrens of circular ones can also be seen among Jessop’s typology. the other
locations this type is seen can be listed as the following: Taskun Citadel-(Medieval II-
III layer) Elazig'®, Adzapsh-North Caucasia (11-13th century)'?, Gorodische-Ukraine
(1241 Mongol invasion layer)'?’, Kuznetsk Kurgan-Russia (8-14™ century)'?!, Novgorod-
Ukraine (10-11" century)'?, Kara-choga Kurgan-Tuva (9-10" century)'?, Free Grammar

112 Aygor 2017, 11, Tip 6.
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116 Mustafa Kani Bey 2010, 131.
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123 Khudyakov 1986, 146, Puc.64/33.
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School, Basing House-England'*, Bes tas Koroo I Cemetery-Kyrgyzstan (Goktiirk
period-9-10" century)'®, Karacahisar Citadel-Eskisehir (end of the 13" century)'?,
Gevale Citadel-Konya (13" century)'?’, Kubad-Abad Palace-Konya (13" century)'?.

Composite type temrens (No.2,34,40,55,60) (Fig. 8, Photo 9) are the ones with
two different forms combined. These can be with a flat boyun and quadrangle agiz, or
flat agiz and long circular or flat boyun. In this type the agiz is as long as it could be. The
boyun is long, sometimes quadrangle and flat. It is inferred that this type was developed
as a solution for some technical difficulties. According to the data from Kubad-Abad
Palace, Egirdir Caravanserai, Amorium, and Perre this type weights between 3,51 and
13,67 gr., agiz are between 0,45-1,3x1,55-4,29 cm., ignes are between 0,2-0,45x0,9-5
cm., and boyuns are between 0,33-0,9x0,8-2,56 cm. In U. Yiicel’s study which is based on
Telhis and Abdullah Efendi’s pamphlet, the term of ‘composite’ was used for this type. We
didn’t come across to any other term for this type neither at other contemporary studies
or arrow pamphlets. For the emergence of this type Ilyushin-Siileymanov'?’, in regards
with the data from Western Siberia, Altai Minusink, proposes the date as between the 11
and 13" centuries. Other Medieval locations where these type is seen are: Gorodische-
Ukraine (1241 Mongol invasion layer)'*°, Gnezdovo-Ukraine (10" century)'*!, Qal-at-
Seman-Syria (Byzanitne layer)-Syria'*?, Pergamon-izmir (Empire period, Late Antiquity,
Late Byzantine)'®, Torestky-Kazan (Medieval)'**, Zeytinlibah¢e-Urfa'**, Sherna Mound-
Russia (13-14" century)'*®, Kuznetsk Mound-Russia (10-13" century.)'¥, Konevo/
Kuznetsk Mound (Medieval layer)-Russia'*®, Volga-Bulgars (10-12" century)'®, Srostki
Kurgan-Yin Cemetery-Gileovo Kurgan/Altai (6-10" century)'#.

124 Jessop 1996, 199-200.

125 Cerezci 2017, 28, Res.3d.

126 Altinsapan vd. 2015, 8-9, Tip 3B.

127 Aygor 2017, 11, Tip 6.

128 Yavas 2012, 128.

129 Ilyushin-Siileymanov, 2007, 80-81, Puc. 1/4-8.
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Chisel shaped temrens are (No.21,44) (Fig. 9, Photo 10) actually similar to the
flat temrens in terms of form. But according to the arrow pamphlets it’s a special type
produced for specific purposes. The ones found at Egirdir Caravanserai excavations have
flat sections, and are in a concave form with an agiz narrowing from tip to the boyun,
ending in a straight and sharp line, just like a scalpel. Their average weights are 3,72 gr.,
agiz 1x3,5 cm., and ignes are 0,35x1,53 cm. The temren with a wide bilezik has a short and
narrow circular igne. In Taybuga’s pamphlet this type was described as “there are temrens
looking like chisels that are used by the archers in the Turkish lands. ... cylindrical but
its tip is like a scalpel ..., the conical tip was cut in a line, and the diameter of the agiz
is as much as the tip of the knife. The Mamluk was master and author expresses that
he has tried this temren, and it’s much effective against the laminated armours called
‘karkal’'*'. We lack any precise evidence about which term from the pamphlets was this
type referred. None the less, terms of ¢ir-i bakaltak'#, tir-i cevsen-guzer and tir-i ziri’#,
explained as ‘armour piercer’, must be referring to the chisel type recorded by 12th
century Ghaznavid-Ghurid war expert Fahri Miidebbir. Medvedev reports the emergence
of this type as 10-11th century. The Russian researcher remarks that different variations
of this type have developed until the Mongol invasion in the second half of 11" century,
and 12-13th century, and was used widespread among Russians and Volga Bulgarians'*.
Sitdikov'# states that this type has become prevalent among Volga Bulgarians between
10th and 12th centuries. Another significant researcher Khudyakov'*®, records that this
type was seen in the Altais since 8-9th century, it has spread to the eastern Europe from
here, and was seen in Kyiv-Novgrodova from 11th century up to the start of the 14th
century. Other locations with this type: Peebles-Russia (Medieval layer)'¥, Gorodische-
Ukraine (1241 Mongol invasion layer)'*, Princely-Ekimousty Alcedar Mound-Ukraine
(10-11th century)'¥, Volga-Bulgarians (10-12th century)'’, Ibyrgys-Kiste Kurgan/Altai
(8-9th century)™', Djodovo (Byzantine 11-12th century)-Bulgaria'>2.

V, Y or Crescent shaped temrens are arrowheads which almost all of the sources
are in agreement of their functions. Carpini mentions about a type shot at the birds
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while explaining the Mongolian temrens'. Swictostawski says that this type was shot
specifically at water birds, and some V shaped ones are Mongolian types. According to
Muhammed Zaman’s Safavid period arrow pamphlet, these temrens, which are named
‘Candratiyan’ in Hindi, were used for dropping the fruits from trees, cutting the bowstring
of the enemy, cut of the snake’s head, and extinguish the candle’s flame (some kind of a
arrow shooting contest to show off skills)'>*. Taybuga denotes in his pamphlet that these
crescent shaped temrens were used to shoot at birds and unarmoured enemies'®. This
type has two main forms. The first one has a forked or V shaped agiz with flat section,
and a long circular boyun part. The angle of the V part of these temrens varies in regards
of the master’s forming style. In the second type agiz are formed in a crescent shape.
Both types have circular sectioned ignes, and wide bileziks. Among all the recorded
Medieval-Anatolian samples, this type is only seen at Egirdir Caravanserai (Fig. 10,
Photo 11). It weighs 2,96 gr., the (crescent) agiz is 0,68 x 1,6 cm., the boyun is 0,58 x
0,94 cm., and the igne is 0,26 x 3,21 cm. Traveller Carpini mentiones that this type of
temren among the Mongol arrows are 3 fingers long (must be meaning the finger knobs).
The sample found at Bain-Davane Aman in Tuva has an agiz size in 2x3,5 cm., and
igne size in 2 cm.'*, Medvedeyv, reports that the temren in this type which was found at
Kuzhnovskogo, and Gnezdova mound has a 1,6x4,5 cm. crescent part, 2,3-8 cm. total
length, and weighted 3-12 gr.'”. In Muhammed Zaman’s pamphlet this temren is referred
as ‘hilali’'3*. Khudyakov proposes the 9-10th century for the development of this type'*.
Kaminsky'®, expresses that in North Caucasia these hilali temrens were started to be used
after the 10th century. On the other hand Sitdikov records that it has emerged among the
Volga Bulgarians 10-12th centuries'®!. Istvan'®?, mentions that this type has entered to the
Hungarian lands in 9-11th centuries. Malinowski'®, takes the history of this type as early
as the 6th century. Swietostawski '*, who has followed the trail of this type in the lands of
Poland, says that this type, which is foreign to Western Europe but widespread in the Asian
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steppes, is referred as Mongolian type. On the other hand Medvedev'®® while counting the
eight subtypes of this temren type, he mentions that it gain widespread usage in the lands
of Russia and Eastern Europe starting from 9th century, specially in 12-13th centuries.
Other locations this type is seen are as follows: Lentinsky Temple-North Caucasia (11-
13th century)'®®, Gorodische-Ukraine (1241 Mongol invasion layer)'’, Barnau-Biysk
Region-Russia (Mongol period)'®®, Kuzhnovskogo-Gnezdovo Mound-Ukraine (9-13th
century)'®, Bain-Davane Aman-Tuva (9-10th century)'”’, Smugowa Goéra-Poland (1241-
1242/Mongol)'”!, Free Grammar School, Basing House-England'”?, Zarechno-Ubinsky
Mound-Moldova (Medieval)'”, Tupesy-Czech Republic'™, Djodovo (Byzantine 11-12th
century Bulgaria'”®, Sardis-izmir (Late Byzantine)'”, MNational Museum of Hungary-
Hungary'”’.

Archaeo-Metallurgical Analyses

All analysed temrens were forged from bloom produced by direct smelting of
iron bearing ores. Slag inclusions and heterogeneous distribution of micro-structures with
different carbon amounts are general features of this kind of material and were observed
in all of the samples. Carbon is an alloying element turning iron into steel and it hardens
the material. More carbon content makes it difficult to forge small steel objects with
details. Moreover, in Medieval times homogeneous steel with moderate quality was a
lot more valuable than the ordinary bloom and used for economically profiting objects
such as knives or swords. In this sense, the use of steel in the Egirdir temrens would not
be expected as a general practice. Thus, we evaluate that the carbon bearing (mainly
pearlite) sections of the Egirdir femrens was a result of forging the heterogeneous bloom.
This kind of heterogeneous material was used to produce No.52 flat type (Photo 12).
From the No.07 temren’s microstructure, it was seen that pure forms of iron were used
for the quadrangle sectioned temrens. Because of the thick corrosion layer on them, it
was not possible to determine whether carburization, which can be explained as keeping
the objects in the smithing hearth inside carbon rich atmosphere with high temperatures,

165 Medvedev, 1966, 72-73.

166 Kaminsky, 1996, 103, Fig.7/17.
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also known as case hardening, was applied to the samples in this study or not. No signs of
carburization were observed in the samples where the corrosion layers could not destroy
the surface and did not affect the microstructure. Data demonstrating that the femrens have
different ore origins was obtained by the chemical analysis done with EDS. In accordance
with these results, the iron used to produce temren No.52 was obtained from an ore rich
in manganese. Iron ore rich in manganese is widely encountered in Anatolia. At the same
time, having 3,53% nickel rate points out that the ore used for the production of temren
No.02 was rich in nickel. Although, not as high as this sample, temren No.60 has parts
with a high nickel rate as well. Lateritic iron deposits are known with their rich nickel
content. The well-known lateritic iron deposit in Turkey is located at Caldag district of
Turgutlu, Manisa'”. There are also laterite ore deposits in Gérdes and Muratdagi'”.

It was detected that among the flat sectioned temrens, ferrite sections and pearlite
ones with abithigherin carbonrate, align along the cross- sections as layers. It was observed
from the micro-structure of similarly produced femrens at Kubad Abad that materials with
heterogeneous carbon structure were specially used with this type of temren'®. The steel
structure of the temrens with layers on their tips increases the strength of the temren.
Thus, in productions with this type of femrens heterogeneous material was particularly
chosen. Moreover, these kind of heterogeneous materials were prepared by forge welding
of iron and steel materials with different carbon rates in some cases. There is no trace of
quenching on the femrens which were examined. Although quenching the steel with 0.1%
and higher carbon rates makes it possible to reach extremely high hardness, it also causes
the material to be more brittle against impacts. Not encountering the quenching process
on any temrens shows that this hardening technique was not used with temren production.
Measuring the hardness of the low carbon regions at the tips of some femrens gave high
values i.e. 234 HV. Therefore, examinations made to search if there was alloying element
(such as phosphor) in the iron structure or if any other mechanical hardening process
was done. EDS analysis of the femren No.02 did not show any alloying elements besides
nickel to harden the low carbon material used for the production of femrens. This situation
indicates that cold work might have performed especially with flat sectioned temrens. In
the forming process, forging the femren while it is cooling deforms the micro-structure;
and these deformations cause hardening'®'. Forging the tips of the temrens while cooling
down explains the reason for different hardness measurements between ignes and tips.
Elongation of grains seen on the SEM image of the sample taken from the tip of femren
No.52 presents traces of cold working (Photo 13). No.49 differs from the others with its
crescent tip form. Analysis on this temren indicated that it was produced from completely
soft and plain iron. It was contemplated that this kind of material was used to not to
complicate the detailed forming stage of it.

178 Cagatay-Altun-Arman, 1981.
179 Tufan, 2014.

180 Giider-Yavas-Yalgin, 2015.

181 Sherby-Wadsworth, 2001, 348.
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Conclusion

Among other published Anatolian femren collections from the Turkish Period,
temrens of Egirdir Caravanserai may be few in numbers but are the richest in type diversity
(Photo 14, Fig. 11). Among the flat, circular, quadrangle, composite, crescent, and chisel
type temrens the crescent one is the only uniquely known sample. We have encountered
all the types of temrens’ areas of usage mentioned in the arrow pamphlets as war, hunting,
contests, even for training. But we must express that each type was used for more than
a single area, and in this sense it is not possible to precisely determine the function of
each tfemren. The weight and measures of Egirdir femrens parallels the femrens found at
Medieval Anatolian locations such as Samosata Mound, Kubad-Abad Palace, Alanya,
Amorium, Horis Citadel, and the Mongol temrens found in Russia and Europe.

Egirdir temrens, are among the rare Anatolian samples to be dated for the cultural
layer data. Some samples, which can be dated 1237-38, when the Caravanserai was built,
and the start of 14th century, when the building was in ruins and stones and its portal was
removed, was found in the ash layer (Photo 15). Because there weren’t any coins found in
this layer dating after 1254, six temrens which were found here could be dated to the third
quarter of the 13th century. Although the event causing this fire all around the building is
unknown, we know that there was a fight for power between the Seljuk-Mongol forces
and Turcoman with Karamanids. A fire rendered the caravanserai unserviceable might
have happened during this fight. If so, the temrens found especially in the fire layer, may
possibly be productions from this fight. All the temrens from the aforementioned layer
are subtypes of flat type. This type which we come across in every stage of the Medieval
Era, on a large scale land from Asia to inner Europe being brought by the Mongols, does
not belong to a specific period or geography. Thus these femrens may belong both to the
Mongols or their rival Turkomans.

Archaeo-metallurgical analysis shows that temrens from Egirdir Caravanserai
were produced from metals originated from different ores. Lack of production data such
as slags, smithing hearth or semi-products show that there was no smithy here. After all
it is not necessary in a building where there is a constant circulation of people, and a
constant production, like in a citadel or city, is not needed. In this sense, it is natural that
Egirdir temrens do not belong to a local production. Our analyses show that some of the
temrens found here were hardened by cold work. Besides the skills of the blacksmiths,
this must be caused by necessity from the material. The differences between hardening
methods are not relevant to the temren types. Likewise, it was observed that the same type
of temren was hardened with different methods in the samples from different historical
sites. Thus, our opinion is that, as hardness is one of the main causes of injury, after
forming process, blacksmith decided the hardening technique according to the material he
has used. It was understood that Egirdir femrens are consist of unique samples exhibiting
these different Medieval techniques.
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