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ABSTRACT

Sarhoytik/Dorylaion (Dorylaeum) is one of the largest mounds in central Anatolia
and boasts a stratigraphical sequence that spans from the Late Chalcolithic period to
the end of the 12th century AD. This paper focuses on a particular set of discoveries
made at Sarhoylik, namely the Olynthus millstones, or the hopper-rubbers, which
are generally considered as an important development stage from basic grinding
mills to complex grinding techniques. Most of the millstones discovered were
found in the Hellenistic layers, either in situ or in secondary contexts. With the
exception of the mill with hand grips, all other samples that can be classified based
on a certain typology belong to the Olynthus Mills group with Vertical Holes for
Pivot, commonly referred to as Frankel’s Type 1.4 or Bombardieri’s Type IlID.3e.
However, it is plausible to suggest subtypes within this group. The aim of this study
is to analyse a specific ‘eastern type’ Olynthus mill and the timeframe of its usage
based on archaeological data from Sarh&ytik/Dorylaion and its surrounding region.
Keywords: Dorylaion/Dorylaeum, Hopper-rubber,Olynthus mill, Mediterranean,
Hellenistic, Achaemenid
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Introduction

Sarhoytik, located approximately 2 km northeast of modern Eskisehir city centre, is one
of the largest mounds in the region with a diameter of approximately 400 x 450 m and a
height of 17 m above the modern plain level, covering a vast area of an outer town and a
necropolis (Fig. 1). Known to the archaeological world since late 1880’s and identified with
the ancient city of Dorylaion (Dorylaeum) (Ramsay 1890, 168; Cox and Cameron 1937,
XII), Sarhdyiik has a history of systematic excavations since 1989, beginning with Prof. Dr.
Muhibbe Darga, taken over by Prof. Dr. Taciser Tiifek¢i Sivas in 2005, and being carried on
by the author since 2015 (Tiifekgi Sivas 2018; Bastiirk 2019). According to recent data, nine
cultural periods have been identified:

Figure 1: Location of Sarhdyiik/Dorylaion.

SH 0 Late 19th century—Turkish War of Independence Trenches (early 20th century)
SH I Late Roman/Byzantine period

SH II Roman period
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SH III Hellenistic period

SH IV Iron Age

SH V Late Bronze Age

SH VI Middle Bronze Age

SH VII Early Bronze Age (no architectural layers)

SH VIII Late Chalcolithic period (no architectural layers)

The hopper-rubber millstones discussed below were unearthed in the Hellenistic layers
(SH III), one of the best studied periods on the mound, as a result of long-term excavations.
Architectural data belonging to the Hellenistic period were unearthed on the western slope,
above the Middle and Late Phrygian layers; in the central sector, where a large Hellenistic
quarter (Yedidag 2019, 582-594) was brought to light beneath the Byzantine and Roman
foundations; and on the southern slope, where the Byzantine and Roman period destruction
was detected to be minimal. Despite continuous building activities and a series of faint sub-
stratigraphical formations, a temporary but detailed periodisation of the Hellenistic period
can be presented as follows, with the help of the excavations carried out on the southern
slope:

SH III.1 Late Hellenistic—Early Roman

SH II1.2 Late Hellenistic

SH II1.3 Middle-Late Hellenistic

SH II1.4 Early-Middle Hellenistic

SH II1.5 Early Hellenistic

SH 111.6.1 Early Hellenistic

SH 111.6.2 Late Classical to Early Hellenistic Transition

Hopper—Rubbers or the ‘Olynthus Mill’

Although this type of mill has been found in archaeological excavations since the mid-
1800’s, Flinders Petrie (1888, 27) was the first to define the device as an instrument for
grinding. The working principles have been examined by several scholars, mainly based on
the reliefs of a Megarian bowl from Thebes (Kourouniotis 1917; Moritz 1958). Childe (1943,
22) was the first to suggest a term for the implement: ‘The hopper-rubbers... I propose to call
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the device’. The term ‘Olynthus mill” was coined by Moritz (1958, 46) as a result of earlier
detailed studies of this type of mill at this site. The initial comprehensive study was conducted
by Frankel (2003), who discusses the terminology and working principles and puts immense
effort into creating an extensive typology for the tool. Frankel follows Moritz and utilises the
term Olynthus mill, which most scholars currently use. Bombardieri (2010) provided the most
recent and comprehensive contribution to the typology of grinding stones and mills, naming
the tool as ‘the Olynthus Hopper Mill’. While Frankel’s typology is commonly used to define
different forms of the device, I tend to use both Frankel’s and Bombardieri’s classifications.
However, the term hopper-rubber may also be valid as it emphasises the device’s structure
and avoids any regional assumptions about its origins.

With the exception of those lacking slots for a rod or with hand grips (discussed below),
the Olynthus mill is a lever-operated device consisting of two primary components: an
upper stone in the shape of a square or rectangle with a corresponding depression carved
out of the top, and a larger block positioned beneath the first to facilitate grain grinding.
The depression, also known as a ‘hopper’, features a narrow slit at the bottom that serves
as a funnel for directing grain into the grinding process. A lever is inserted into the slots cut
into the longer axis of the stone to generate a back-and-forth movement. When the lever
is attached to a vertical pivot point, it increases the length of the lever and the angle of the
horizontal oscillation.

Olynthus Mills Unearted at Sarhoyiik/ Dorylaion: Typological Features

During more than 30 years of excavation at Sarhdyiik/Dorylaion, more than 40 pieces of
Olynthus millstones have been recovered, some of them intact, some partially preserved, and
some as tiny pieces barely surviving. Here, I will attempt to classify the general typological
characteristics of the samples from Sarhdyiik and then proceed to present the intact and in situ
finds accordingly, working with those samples that can be confidently assigned to a particular
type. The discussion on regional and chronological aspects will be presented accordingly.

Figure 2: Olynthus Mill with hand grips (SH-O 1). a. repaired finding and drawing; b. hand grip mill
placed on a grinding stone from the same layer.
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Olynthus Mill with Hand Grips (Fig. 2)

A rare type of Olynthus mill (Figure 2a) was discovered in the central Hellenistic quarter
within the Late Hellenistic layers (SH 111.2). The basalt artefact was not found in its original
position because it was potentially repurposed as a slab on a wall that was subsequently
destroyed by a pit in the later period (SH III.1). The mill, which has an elliptical shape
with two gripping projections on the longer sides, was fractured and only partly preserved
(subsequently reconstructed by the excavation team). The elliptical hopper narrows towards
the slit. The sample, classified as SH-O 1 (Sarhdyiik — Olynthus 1), may have been used with
the frequently found flat and concave grinding stones in the Hellenistic layers, as suggested
by its slightly convex bottom (Fig. 2b).

Olynthus Mills with Vertical Holes for Pivot (SH-O 2)

A subtype of the lever-operated Olynthus mill is the ‘Upper Stone with Vertical Hole
for Pivot’ (Frankel 2003, 12; Bombardieri 2010, 181-182). This type features a horizontal
projection, or spur, adjacent to one of the handle slots, serving as a bolster for the horizontal
rod fixed to the vertical pivot. Frankel’s typology is grounded in limited evidence due to
the lack of attention to these artefacts in excavation reports or publications (Frankel 2003,
1). Most of the findings have been undervalued—and still are—having been published with
a distant image or even without one, and suffering from a lack of necessary drawings or
figures. Consequently, any typological endeavour is hampered by the limited dataset, which
largely consists of only a few photos. In this regard, I shall attempt to add the profiles of the
finds, where available, to improve the typological aspects of this peculiar form.

SH-O 2.1 SH-O 2.2 SH-O 2.3 SH-O 2.4 Biikliikale Magat, Alisar & Hama
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Figure 3: Typology of Olynthus mills with protrusions from Sarhdyiik/Dorylaion with variations
from other settlements.
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This category of Olynthus mills, specifically Frankel’s Type 1.4 and Bombardieri Type
IIID.3e, is one of the less common types compared with the standard ones. Nevertheless,
findings from Sarhdyiik/Dorylaion and the surrounding area may challenge this notion. To
date, all recovered specimens from Sarhdyiik with a specific typology belong to this type,
and recent evidence from the region supports the idea that Sarhoyiik is no exception. Thus,
the typology of the lever operated hopper-rubbers from the site was formed according to the
shape of the projections (Fig. 3): semi-circular (SH-O 2.1), narrow semi-circular (SH-O
2.2), triangular (SH—O 2.3), and narrow triangular (SH-O 2.4).

SH-O 2.1 features a semicircular extension that typically measures one-fifth of the width
of the primary block. This projection extends from the edges of the block with a natural
curve. Two samples have been defined so far as belonging to this type. The second type,
SH-0 2.2, seems to be a better worked modification of this, with the semicircular protrusion
applied narrower, creating shoulders on each side. The edges of the semicircular protrusion
are left in line with the borders of the hopper. This type represents the majority of samples
from Sarhdyiik, with at least five well-defined samples. SH-O 2.3 is a more sophisticated
version of those with semicircular projections. The broad projection is shaped like a triangle,
projecting most of the time at a length equal to one-fifth of the width of the block. Three
samples are proven to be in this typology. The most challenging type to identify is SH-O 2.4,
characterised by narrow triangular protrusions. Only one sample was successfully identified,
whereas other potential candidates were too fragmented to receive a typological evaluation.
This could be attributed to the physical weakness of the form or the fact that the form was
produced in fewer numbers because of its fragile structural integrity.

Another typological classification is based on the cross-sectional shape of the form,
specifically the protrusion (see Fig. 3). To make this classification, it is necessary to have
the entire artefact in an intact condition, at least the entire projection with the part where it
protrudes from the main body. As mentioned previously, comparisons with items superficially
photographed will not suffice. Therefore, it is essential to include proper section drawings or
profile photos to ensure a comprehensive evaluation. There are three main types of sections
present in the analysed samples, and these are differentiated by adding lowercase letters to
type numbers (such as SH-O 2.1.a, or SH-O 2.3.b).

The initial subtype (a) of the cross-sections exhibits a downward extension from the
primary body (Fig. 3). It is widely believed that the wear of the stone over time is responsible
for this, but the samples examined suggest that this profile is a deliberate choice. First, the
cutting marks on these stones clearly indicate that the downward protrusion is intentional.
Additionally, in certain examples (such as Fig. 8d), the pivot hole is positioned behind the
downward protrusion, clearly indicating that the grinding surface had to be positioned at
some distance from this point. Second, if the abrasion on the lower surface is the result of
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long-term use, then we have to accept that a number of samples, or most of them in the case
of Sarhdyiik, were not resourcefully used. Some samples from different sites show a very
steep downward extension, sometimes twice the total thickness of the main block. Of course,
there is some degree of wear on any used millstone, but this should not be more than half the
thickness of the stone itself, if it is produced to operate efficiently. Regardless of whether it
was intentional or the result of abrasion, it is clear that the upper stone had to be placed on
the lower stone in a different way because of the deep hollow surface: it may have had to be
placed forward, between the pivot and the body, closer to the pivot. Such positioning will
naturally decrease the angle of oscillation; however, it will have a smaller friction surface. Or,
the worn stones had to be discarded after a certain degree of abrasion unknown to us, which
I think is not plausible and demonstrable.

The second profile type has flat bottoms (b). The protrusions on these samples lie in the
same plane as the main body. The entire upper millstone comes into contact with the lower
stone, and unlike the previous type mentioned, the positioning of the upper stone is not
restricted. This permits a longer lever and an increased oscillation angle. Nevertheless, the
completely flat surface proves to be a handicap: it also increases the frictional surface.

The third type seems to attempt to regulate the handicap mentioned above. In type (¢), the
protrusion is clearly carved out above the surface level. Still supporting the horizontal rod,
this design reduces both the total weight of the device and the area of contact, limiting the
friction area to the grinding surface.

Archaeological Contexts of Olynthus Mills from Dorylaion

The majority of hopper-rubber millstones found at Sarhdyiik/Dorylaion were discovered
in the Hellenistic layers, with only a few being utilised in the Byzantine (SH 1.2) cist graves.
Those that remain intact, however, all stem from the Hellenistic era (SH III), but from
different subphases and contexts.

Olynthus Mill Upper Stone from the Late Hellenistic Period (Fig. 4)

The upper stone of an Olynthus mill was unearthed in the latest phase of the Hellenistic
occupation (SH IIL.2), in an area very close to the surface soil and destructed by the later
layers. The stone was found covering a pithos, which was buried into the ground up to
its mouth (Fig. 4a). Although the evidence from the context is not sufficient, the general
appearance gives clues about a workshop or storage space, frequently attested in the other
Hellenistic sectors and layers of the mound.
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b

Figure 4: Olynthus mill upper stone (SH-O 2.1.a) covering pithos from the Late Hellenistic period. a.
unearthed millstone in the field; b. photographs and drawing of the millstone.

The basalt stone (Fig. 5b) has a square form with a semi-circular protrusion extending
downwards (SH-O 2.1.a). The rectangular hopper deepens down to the narrow slit at an
angle of approximately 45°. It is clear that the stone was in use for a long time and may have
been mistreated, for it bears marks of hacks and chips all around. One may easily suggest
that the stone was discarded from its intended function and was employed as it was found;
however, using such a heavy piece as a lid is neither pragmatical nor rational. Thus, the
finding may well have served as a millstone somewhere around, but the archaeological data
set is incomprehensible.
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Figure 5: Olynthus mill upper stone (SH-O 2.2.b) from Middle/Late Hellenistic period. a. unearthed
millstone in the field; b. photographs and drawing of the millstone.

Olynthus Mill Upper Stone from Middle/Late Hellenistic Period (Fig. 5)

Another Olynthus mill upper stone was found being used in a wall (Fig. 5a) belonging to
the Middle / Late Hellenistic phase (SH I11.3) of the Hellenistic quarter in the central sector of
Sarhdyiik. This sublayer represents the transition from the well-organised Early Hellenistic
quarter to a slightly dispersed settlement arrangement. The walls of the room in relation with
a hearth and a series of pits were destroyed by Byzantine burials cutting into them.
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It is difficult to correlate this basalt stone (Fig. 5b) with a certain type; however, the
narrow semicircular protrusion and flat bottom surface associate it with the second type (SH—
0O 2.2.b). The size is smaller than that of the other excavated ones. The hopper is trapezoidal
and does not show any right angles or straight lines; however, some preliminary cutting
marks indicate that the hopper was intended to be rectangular. It is obvious that the work
on the stone was not finished, but the wear and scuff traces under the bottom suggest that
it was not discarded because of the rudimentary workmanship: it was used for a time, then
somehow ended up in a wall construction.

(U — T
b

Figure 6: Olynthus mill upper stone (SH-O 2.2.c) from Early Hellenistic workshop or kitchen. a.
unearthed millstone in the field; b. photographs and drawing of the millstone.
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Olynthus Mill Upper Stone from Early Hellenistic Workshop or Kitchen (Fig. 6)

The basalt upper stone of an Olynthus mill was unearthed in the central Hellenistic
quarter in a layer dated to the later phase of the Early Hellenistic period (SH I11.5). Although
the layer was slightly destroyed by the subsequent phase, the architectural features of the
context consisting of numerous and various sherds, two hearths, iron objects, and small pithoi
suggest a small workshop or kitchen rather than a domestic chamber (Fig. 6a). The millstone
lay on the floor next to another small and plain grinding stone, a smaller stone slab with a
socket, and a larger stone block. The millstone can be considered in situ; however, there are
some issues to be addressed. The larger stone next to it does not show the necessary features
of a lower stone of an Olynthus mill, it has no flat surface for grinding, it is not a vesicular
volcanic rock, and there are no traces of a higher platform, or even a table, to properly operate
this type of Olynthus mill with a rod. If the millstone was in use here, it would have been
in its secondary location, where it would have been used as a grindstone rather than a mill.
Alternatively, it could have been used just as a pole base supporting the roof or canopy.

The stone, with a narrow semicircular projection carved above the bottom surface, is a
good example of its type (SH-O 2.2.c). The millstone was beautifully finished with straight
edges and smooth surfaces. However, it is also interesting to see such a shallow hopper on
such a decent work.

Figure 7: Olynthus mill upper stone (SH-O 2.2.c) from Early Hellenistic workshop or storehouse. a.
unearthed millstone in the field; b. photographs and drawing of the millstone.
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Olynthus Mill Upper Stone from Early Hellenistic Workshop or Warehouse (Fig. 7)

The last intact Olynthus millstone presented here comes from a house with two
construction phases (Fig. 7a), dated to the earliest phase of the Hellenistic period. Pottery
evidence suggests that the mudbrick house (SH II1.6.2) with stone foundations was
constructed towards the end of the fourth century BC as a relatively large dwelling, directly
cutting into the Late Achaemenid (SH IV.1) layers (Bastiirk and Bastiirk 2021, 29-37).
Sometime after the initial construction phase, the house underwent a series of modifications:
secondary mudbrick walls without stone foundations were added to divide the space, and
the room was repurposed as a workshop or depot for daily activities. The last phase of the
house (SH II1.6.1) can be securely dated to around 280 BC with the help of a number of intact
vessels (local and imported), multiple pottery sherds of kitchen ware, coarse service vessels
and small storage jars, a lamp, and a coin of Lysimachus from the floor, all recovered in situ
from the same context and sealed by an earthquake (Bastiirk and Bastiirk 2021, 30). The
context also contained 15 loom weights, two iron knives, uncertain iron objects, and a bone
handle, making one think that the room was functioning as a warchouse or small workshop
for daily routine. The upper stone was unearthed in the middle of the room, lying on the floor,
surrounded by the abovementioned findings. Several small stones were found in the room,
concentrated in the northwest corner, suggesting that they were part of an installation for
operating the Olynthus mill, and the upper stone rolled off the installation during the seismic
shock. However, the possibility of the mill operating in that corner remains a speculation,
as no lower stones have been found suitable for grinding. One may also propose that the
millstone was stored there for future use somewhere else, or it was used as a pole base after
the space had been rearranged. The archaeological evidence is insufficient to fully support
any of these hypotheses.

The basalt stone is of Type SH-O 2.2.c, similar to the previous sample, with a narrow
semicircular projection carved above the bottom surface (Fig. 7b). However, unlike the
previous one, the bottom surface was worn in a convex profile, suggesting that it was used
on a concave lower stone.

Olynthus Millstones from Various Hellenistic Contexts (Fig. 8-9)

Over 40 pieces of Olynthus millstones have been excavated to date, but only 20 with a
particular typology or obvious shape were selected for this study. Most come from Hellenistic
layers, while some of them (Figs. 9f, 10c) were found to be used in Byzantine cist burials
cutting into the Hellenistic walls.
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Figure 8: Olynthus mill upper stone samples of certain types.
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MR . 30 cm

Figure 9: Miscellaneous Olynthus millstone samples without a certain type.

The samples featuring triangular protrusions (Fig. 8d—e) exhibited superior finishing
compared with those with semicircular projections (Fig. 8a—c). Two primary block shapes are
evident: square (Figs. 4, 6, 7, 9a, 9d) and slightly tapered on the protrusion side (Figs. 5, 9b,
9¢, 9¢). The well-crafted ones, such as Fig. 6 above, have unexpectedly shallower hoppers
than the other samples (Figs. 8¢, 9d). All hoppers except one sample were rectangular in
shape: Figure 9a appears to have a butterfly-shaped hopper; however, it is difficult to confirm
whether this is an intentional design or a manufacturing error as the other half of the hopper
and the protrusion are missing. None of the examples have striation on the lower surface of
the upper stones.
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Figure 10: Typological distribution and comparison of Olynthus millstone types from Sarhdyiik/
Dorylaion. Numerals on the symbols of the types indicate the number of findings.

Discussion (Fig. 10)

The origin of Olynthus mill remains uncertain as their first appearance has yet to be
determined. The archaeological evidence is clear that the Olynthus mill has its origins in
the eastern Mediterranean. However, uncertainty surrounds the location of its invention, as
it remains unclear whether it was created on the Greek mainland or in Anatolia. The earliest
samples identified by archaeological layers date back to 425—400 BC in Athens, with similar
ones found in Olynthus dating to the fifth century BC (Alanzo and Frankel 2017, 5).

The earliest type of Olynthus mill is also a matter of debate; it probably was a
transformation from the basic hand grip saddle-querns to the mill with a hopper and hand
grips (Frankel 2003, 8; Bombardieri 2005, 499). However, this device could have also been
used as a smaller and portable type of the standard implement (Frankel 2003, 8; 17-18).

Only a few samples of Olynthus mills with hand grips (Bombardieri 2010, Type I11ID.4)
are known, all from the southern Aegean coasts and islands. Four samples are known to be
compared to the Sarhéylik/Dorylaion sample: from Priene, Delos, Thera, and Rhodes. The
finding from Thera, with its rectangular shape and striations on its lower surface, stands
apart from the other two from Delos and Priene (Frankel 2003, 8), and the Rhodes sample
is also rectangular in shape (Alanzo and Frankel 2017, 4). The Priene sample is comparable
due to its size and dimensions, as well as its elliptical shape (Wiegand and Schrader 1904,
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392-393, abb. 523); however, the hopper of this sample is circular, which slightly differs
from the Sarhdyiik sample. Interestingly, the closest parallel to the Sarhdyiik sample appears
to be the one from Delos, in terms of the shaping of the stone and the hopper, but it is only
half preserved (Deonna 1938, 125-126, n. B5626, pl. XLIX: 368). The emergence of this
type has been suggested to have occurred in the South Aegean based on the distribution of
the finds. However, in light of the above-mentioned example from Sarhdyiik/Dorylaion, a
reconsideration is necessary. Even though the find was not in situ, having been found reused
in a destroyed layer from the Late Hellenistic period, it serves as important information to
include western central Anatolia in the discussion. It is plausible that it may have arrived
here because of Dorylaion’s significant role in the trade network between the east and west
(Darga 2006; DeVries 2005; French 2013, A2, 3; Erpehlivan 2022). Numerous examples
of high-quality imported pottery and rare metal artefacts are found in the Middle and Late
Phrygian/Late Achaemenian levels of Dorylaion (Kaya 2019; Bastiirk and Bagstiirk 2021),
and the road upon which Dorylaion is situated may have been in use since the Early Bronze
Age (Efe 2007; Massa 2016).

It is also not clear how the transition from the earlier standard Olynthus mills, which did
not use a lever, to the Olynthus mills with a slot for the lever occurred. Despite the lack of
certainty (Alanzo and Frankel 2017, 3), I am inclined to follow Bombardieri’s hypothesis,
which suggests that the development of the lever-operated Olynthus mill resulted from
contacts between the Assyrian mill and the hand grip hopper saddle quern (Bombardieri
2005, 499). However, determining the origin of the Olynthus mills would be a challenge to
the chronological and geographical framework of this article. Perhaps the only certain fact
is that Olynthus millstones, which possess protrusions connecting the pivot and main body,
came into existence somewhere in the eastern Mediterranean region.

Although ‘Olynthus mills with vertical holes for pivot’ are usually categorised under
the same type (Frankel Type I1.4 and Bombardieri Type IIID.3e), they can be analysed
independently based on the shape of the projection. The initial set seems to have originated
from the standard Olynthus millstone with slots for the lever or emerged simultaneously
with the invention of slots: in these examples, the slot on the pivot side of the stone has
been extended forward, resulting in a rectangular and simple longer slot. The hole is almost
circular and is located towards the centre of the slot rather than at the front of the stone. This
type has been found in Hama, Alisar, and Masat Hoyiik (Fig. 11).
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Figure 11: Comparison of Olynthus millstones according to region, group, and finding situation.
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The dating of the two samples from Hama is problematic. The layer that was previously
classified as Iron Age (Fugman 1958, 140, fig. 165: 4D17, 198, fig. 245: 8A98) underwent a
later revision as the Iron Age — Hellenistic transition (Riis and Buhl 1990, 76-78, fig. 37: 112-
113). At Alisar, there is one example of the same type with a similar dating problem (von der
Osten 1937, fig. 93: M6). The ‘Alisar V’ layer, from which the find came, was initially dated
to the Iron Age (Medo—Persian / Phygian). However, ‘we are not able to seperate sharply
the Hellenistic remains from the latest deposits of Stratum V' (Schmidt 1931, 141). Von
der Osten groups Phrygian, Medo—Persian, and Hellenistic periods successively together,
separating Hellenistic from Roman and Byzantine periods in his chronological table, where
Hellenistic is presented as belonging to Alisar VI, but not Alisar V. Perhaps the most logical
approach is to place Alisar Level V between the seventh century BC and the year 0, as the
table indicates (von der Osten 1937, 463, fig. 289). Another exact match of this type has been
discovered at Masat Hoyiik. It was not unearthed by excavation, but rather found by chance
on the surface (Bombardieri 2010, 90, tav. 106: 3-5). No evidence of a Hellenistic occupation
at Masat Hoytlik has been reported yet; thus, we must accept that the observed device belongs
to the Iron Age or the ‘Phrygian period’ until further excavations are conducted.

At this point, perhaps there should be a brief mention of another type, the upper stones
with two adjacent projections (Frankel’s Type I1.5). Although the type is widespread from
the Black Sea coasts (Zolotaia Balka, Kamensko Gorodishe and Neapolis) to the Aegean
(Thasos and Ephesus), there is a strict distinction based on the shape of the hoppers: those
on the maritime trade network appear to be very similar in appearance (Frankel 2003, 13),
and the most distinctive feature is the butterfly hoppers they have (Bombardieri type I11D.31).
However, there is a series of findings bearing two adjacent protrusions again, but with the
traditional square hoppers (Bombardieri Type I1ID.3d). These come from the eastern and
southern parts of central Anatolia, located to the north and south of the Kizilirmak (Halys)
River (Fig. 11). Aligar presents three of these (von der Osten and Schmidt 1930, figs. 106-107;
Schmidt 1931, fig. 199; von der Osten 1937, fig. 93: M 2, 4, 5), with the same chronological
problems mentioned above. New evidence suggests that Alisar is not the only place where
this type was used. One more recent sample of Olynthus millstones with two protrusions,
accompanied by a curved lower grinding stone, was obtained from Kinik Hoytik (D’ Alfonso
et al. 2014, 569, 571-572; Highcock et al. 2015, 116-117, fig. 6-10). The context KH-P
IITA (Iv. A1.2) is dated between the fourth and mid-second centuries BC, Late Achaemenid /
Hellenistic period (D’ Alfonso and Castellano 2018, 87-88; Trameri and D’ Alfonso 2020, 67-
68). Although they were not found in a systematic excavation, there are two other Olynthus
millstones of the same type in the Konya Eregli Museum, just to the south of Kinik Hoyiik
(first mentioned in Matsumura 2017, 129, without a typological definition).
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The similarities between the two aforementioned types indicates a correlation in their
developmental stages. The millstones featuring two protrusions for the pivot appear to have
resulted from a basic innovation: the elongated slot. The coexistence of the two types at
Alisar Hoyiik and the rudimentary finish on them suggest that they may have developed
simultaneously. Meanwhile, it is possible that the butterfly hopper type, which is unique
to the Aegean coasts of Anatolia and the northern coasts of the Black Sea, originated from
maritime interactions during Greek colonisation. Their connexion with central Anatolia
remains unclear, but an interaction via the Anatolian coasts of the Black Sea would not be
surprising. We need to await the detailed publications of the materials and chronology from
the Anatolian Black Sea coast, for instance from Kurul Fortress, where Late Hellenistic
domestic quarters are reported to have housed Olynthus mills (Akg¢ay and Bulut 2022). Until
then, this will remain speculation.

The types outlined above may have potentially been modified on the way to western
central Anatolia. Biikliikale, located on the Kizilirmak (Halys) River, offers a good example
of an Olynthus mill with a vertical hole for the pivot on a square projection, and the same
excavation has yielded several other fragments of Olynthus millstones. The instrument was
found on the floor of a room dated to the Hellenistic period (Matsumura 2017). For the time
being, this sample may be regarded as marking the shift from central Anatolian types to the
northwestern central Anatolian cluster in terms of geography and typology.

North-western Central Anatolia: Dorylaion, Gordion, Seyitomer, and Kiilliioba

The Dorylaion typology has already been comprehensively described. In addition, similar
types have been observed in the surrounding area of Dorylaion. Gordion, approximately
150 km to the east of Dorylaion, is one of the settlements where the same implements have
been unearthed: the Korte brothers discovered two of them during their initial excavations.
Young’s team uncovered a minimum of three, one of which was identified as ‘a wheat
grinding stone — the slot and handle grinder channel type’, while another was drawn (Wells
2012, 230). Two noteworthy examples from Gordion have been properly published thus far:
one exhibits a semicircular projection (Wells 2012, 230, fig. 140), which serves as a good
representation of SH-O 2.1.c; the protrusion on the other is a narrow semicircular variant
(Korte and Korte 1904, 176, abb. 158), which corresponds to the characteristics of SH-O 2.2.
Both examples can be attributed to the Hellenistic period. Probably many more samples are
in the excavation archive for further study and publication (Wells 2012, 230, footnote 207),
which hold significant importance in comprehending the eastern contacts of Dorylaion.

To the west of Dorylaion, Seyitdmer is an additional important site where comparable
findings were discovered. Following Dorylaion, this site has yielded the largest number of
Olynthus mills with a vertical pivot hole. Unfortunately, we do not have the cross-sections of
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all of them, but all those published so far show triangular or semi-circular projections parallel
to the Dorylaion typology. There are additional instances at Seyitomer where the projection
is on the longer side, which have yet to be discovered at Dorylaion. All samples come from
the Early Hellenistic layers and lack any installations or implements to operate the devices
properly. Thus, these were proposed to be utilised during the Achaemenid era, but discarded
thereafter (Yildirim 2022).

The excavations at Kiilliioba, located approximately 35 km southeast of Dorylaion, have
made a new contribution to this repertoire. The author was kindly informed by the director of
the excavation that an unpublished Olynthus-type upper millstone was found on the surface,
possibly in relation to faint traces of the IB (Late Hellenistic — Early Roman layer) (for the
stratigraphical sequence at Kiilliioba, see Tiirkteki ef al. 2021, 108). The sample is a good
match to SH-O 2.3 with its triangular projection.

The region where all four mounds are located is rich in volcanic eruptive rocks. For
example, it is probable that the vast Karacadren Vulcanite located approximately 10 km to
the south of Sarhdyiik provided a boundless quantity of basalt raw material containing gas
bubbles (Kandemir and Anar 2018, 22, pafta i24) which was then utilised to produce all
of the millstones at Dorylaion. Similar formations are commonly observed in northwestern
central Anatolia.

Conclusion

The Olynthus millstones found at Sarhdyiik/Dorylaion are undoubtedly a distinct
subgroup of the ‘Olynthus mills with vertical holes for pivot’ (Frankel Type 1.4, Bombardieri
Type IIID.3e). Although there are some local variations, a regional unity can be observed
in examples from Dorylaion, Gordion, Seyitdmer, and Kiilliioba (northwestern central
Anatolia). At the moment, it appears that triangular or semicircular projections are peculiar to
this region. The number of Olynthus millstones unearthed in this region is significantly higher
than that in other areas, which alone is worthy of further attention (Fig. 10). For this regional
unity between the Sakarya (Sangarios) river and the Porsuk (Tymbris) basin, I suggest using
the term ‘Phrygian Group’. This suggestion is purely geographical and does not have any
cultural connotations. It aims to outline a particular type of millstone, acknowledging that it
is not the sole variant in the region. For example, Eskisehir Archaeological Museum houses
an interesting collection of hopper-rubber samples of various types, including some without
slots.

It is challenging to trace the origin or typological phases of the Olynthus mills. The type
with the elongated slots seems to have appeared between the northeastern Mediterranean
coasts and eastern central Anatolia, almost simultaneously. It is difficult to assert a
geographical connexion between Hama (northern Syria) and the Alisar — Masat samples;
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however, the typological similarity is obvious. The type with two projections for the pivot
(with square hoppers) are limited to central Anatolia. There may be a connexion between
these and those with butterfly hoppers, but we are currently unable to bridge the geographical
gap, especially in coastal regions. The ‘Phrygian group’ constitutes a unique cluster with its
individual subtypes, differing from any other groups currently.

As previously discussed, almost all examples of ‘Olynthus mills with vertical holes for
pivots’ are found in Hellenistic layers (for comparison, see Fig. 11). Although there are clues
suggesting that this instrument was in use during the last quarter of the fourth century BC,
none of the finds, even those that can be interpreted as in sifu, have been uncovered in contexts
showing the device in operation. Evidence from the layers succeeding the Early Hellenistic
period is significantly deficient: most of the millstones seem to have been employed in
secondary or tertiary functions, whether broken or intact, mostly embedded in walls. Thus,
assertions like ‘Olynthus mills still in use in a Roman layer’ should be approached with
caution, unless presented with detailed and definite archaeological contexts. This is, of
course, related to the technological developments that arrive or emerge in each settlement,
and for Dorylaion the archacological evidence so far suggests that the Olynthus mills fell off
with the introduction of the rotary mills in the Late Hellenistic period.

The emergence of the Phrygian Group in the Early Hellenistic layers raises the question
of when they came into use. The advanced typological variations within the Phrygian Group
indicate derivation from other types, potentially influenced by more eastern forms. It is
plausible to propose that the Late Achaemenid era marked the inception of this technology.
Three settlements within this group (Dorylaion, Gordion and Seyitdmer) house Achaemenian
layers, but none have yielded any samples of Olynthus millstones from 6t or 5th century.
Furthermore, other Anatolian settlements with firm Achaemenian strata are reported to be
lacking these archaeological findings. Therefore, it may be practical to suggest an early or
mid-fourth century date for their appearance, but further evidence is needed.

The final and perhaps most important conclusion of the study is how much less value is
attributed to these findings than it should be. The author is more than sure that many similar
artefacts are housed in the storage facilities and gardens of the excavations and museums,
waiting to be properly studied.
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