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BANQUETS AT EPHESOS
ARCHAEOZOOLOGICAL EVIDENCE OF WELL STRATIFIED
GREEK AND ROMAN KITCHEN WASTE

G. Forstenpointnér G. Weissengruber and A. Galik

Abstract

Archaeological excavations at Hanghaus Il in Ephesmtained evidence of a residence owned by we&utmans that
was in use from the AD 1st to the 3rd centuriests@ndingly well stratified cultural layers provide opportunity to ex-
amine dietary preferences in three successive amarsgroups inhabiting this house. Archaeozoologiedh show constant
dominance of pig remains, reaching its strongegtession in the species composition of a faunarabkage from a Seve-
rian (AD 3rd century) kitchen room. Determinatioinvarious poultry and a broad range of fish andlosal species streng-
thens thea priori proposition that there was a gradual transitiomfthe plain dietary customs of the preceding Itzbe-
nistic settlement phase to rich banquets duringtneerian period.

Regarding both the evidence of chronologically iasieg percentages of goat remains and the detdiamraf pikeperch
(Sander lucioperca)additional conclusions may be drawn concerningrenmental factors.

Résumé

Les fouilles archéologiques de Hanghaus Il & Epbésenis au jour une riche résidence romaine hatgtére les% et &
siécles de notre ére. Des niveaux culturels renadrlgment bien stratifiés ont fourni I'occasion dieiner les tendances de
la diéte de trois groupes successives de consomraatees données archéozoologiques montrent urBipigance con-
stante des restes du porc, qui atteint sa plus égpression dans la composition spécifique d'serablage faunique d’une
cuisine sévérienne {3iecle de notre ére). La détermination d’une varite volailles et une large gamme de poissons et d
mollusques appuie I'hypothése d’'une transition gedlé de traditions culinaires communes de la mlécte phase
d'installation a la fin de la période hellénistiquers de riches banquets pendant I'installatiofag®riode sévérienne.

Au regard des évidences chronologiques de l'augatient des pourcentages de chévres et la détermindé la sandre
(Sander lucioperci des conclusions supplémentaires au niveau emamental peuvent étre déduites.

Key Words: Kitchen waste, Luxury foods, Ephesos, Romeriod

Mots Clés: Rejets culinaires, Nourriture de luxe, & période romaine

Introduction

Domestic waste represents a very common type df dinarchaeological sites. However, a mono-
causal interpretation at least of the “culturalefit (Reed 1963) — due to one event of human con-
sumption — is rarely possible, considering the Breariety of other factors influencing the tapho-
nomic history of an archaeological record (Bonn&zh$989).

Recent excavations at Roman “Hanghaus 1I* at Epheselded well stratified layers containing
rich faunal and floral assemblages. One of thesdigtaphic units revealed cultural layers lying on
top of an ancient kitchen floor. A severe earthgublid destroyed the building. Architectural debris
and building structures sealed the underlying y@Wiplinger 1997; Ladstatter ms.1 and pers.
comm.) and therefore, the contents of the cultiassrs were preserved undisturbed.

Layers developed in very short periods of timelasas from the coin and ceramic analyses. It can
be assumed that only few days of depositionaVi#igtproduced these layers. These special archaeo-
logical records provide an opportunity to examine t¢ultural and historical tendencies in the dfet o
the inhabitants of Ephesos. Three distinct consigrmips can be distinguished in the chronological
sequences of the layers, doubtlessly all of thearatterized by typical features of lifestyle, yet,
connected to each other by thepititus locl' of a continuously inhabited housing area.

! Department of anatomy, Unit on Comparative Morphypland Archaeozoology, University of Veterinary Ntéde, Vete-
rindrplatz 1, 1210 Vienna, Austria. Email: gerhgaistenpointner@vu-wien.ac.at.



Physical and chronological setting of the site

Ephesos is situated on the lonian coast of AsiaoMif0 km south of 1zmir. The Ephesian bay was
filled by quantities of silt during the last 2008ays. The coastline gradually moved away from Ephe-
sos, and therefore the town lost its natural pbine archaeological site is situated on the alluvial
plains of the Kuctik Menderes (the former Kaystrasry.

Urban settlement in Ephesos developed in the MiBdbmze Age, probably at the same time as the
important town Apasa was mentioned in a Hittitet &xthe capital of the land of Arzawa (Karwiese
1995).

The old sanctuary of Artemis flourished at leasinirthe 8th century BC onwards, and was sur-
rounded at the time by only a few small villagesl &me fortified town of Koressos. An enormous
new temple was built during and after the reigrhef Lydian King Croesos (ca. 560 BC). This tem-
ple was known as one of the wonders of the ancientd and urban life concentrated in the sur-
roundings of the sacred place.

As capital of the short-lived Diadochan kingdom enthe rule of King Lysimachos (294 - 281 BC)
a new town was founded between the ridges of Paday and Bulbil dgi based on Hellenistic
planning traditions and superseding the old villag&myrna. Due to lack of acceptance by the local
population, the new urban structure did not fldunsitil the onset of Roman administration (133
BC). From the Augustean period a remarkable coostmi boom led to the evolution of the wealthy
“Metropolis Asiae“, with a total population of ca00,000 souls, that became the economic center of
the Eastern Mediterranean.

The decline of Roman Ephesos began with the daasgarthquake in the year AD 262/63 followed
by a fatal raid by Goth plunderers. The Goths degrithe municipality of its gold reserves and
ended the economic leadership of the city.

Hanghaus Il is situated on the northern slope ef Blilbul d&i, connected by stairways to the
noble road of the Curetes, which ran between tleehills of the town. The construction history of
the building starts in the early 1st century BCvi©bsly, the small Late Hellenistic settlements ever
replaced by Roman buildings, although only few aedtural remains were excavated.

About AD 100, substantial rebuilding led to the swaction of the wealthy residence that remained
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Fig. 1. Layout and building phases of Hanghaus Bghesos (Wiplinger 1997).



in use until the Severian period (Fig. 1). The seearthquake, most probably dated to the years AD
262/63, caused extensive destruction to the bgldimd the ruins were razed to the ground. People
used the large quantities of architectural delorievel the site and produced again very charatteri
sedimentological layers. The house was rebuilratieds.

Materials and methods

The excavations in living units 1 and 2 in HanghHysoduced three archaeological and faunal as-
semblages, which were clearly separated by chrgiealband sedimentological stratigraphy.

Sample A (Severian layers):

Two rooms (SR 5a and SR 5c) at the northeastemecaf living unit/area 1 provided an archaeo-
logical record that coincides directly with the evef destruction caused by an earthquake in the
middle of the AD 3rd century. During the coursetw first rebuilding phase (AD 100), an originally
undivided, court-like structure adjacent to thehbadms SR 3 and SR 6 became bi-partite. Both of
the rooms were crossed by an open gutter, whighettzsewage into a main sewer (Fig. 2); (Wiplin-
ger, 1998).

Architectural
debris

Cultural layer

Saverian
kitchen floor

—_—c
-
w

Fig. 2. Mapping and stratigraphic profile of rooR Sa.



Fig. 3. Selection of coarse kitchen vessels froenghitter of room SR 5a.

Under a thick layer of architectural debris, theaators recovered rich, black and solid cultusg |
ers above the room floors as well as at the botibthe gutter, which were partly carbonized. Addi-
tionally, at least 30 coarse kitchen vessels (Bjgvere recovered from the gutter. All of them were
complete, although broken by the weight of the layabove them. The archaeological finds indicate
that both chambers were used as a kitchen witgutter representing a kind of a sink.

Sample B (Flavian layers):

Excavation in room SR8 (living unit 1, Fig. 1) yled a densely packed assemblage of Flavian ce-
ramic sherds intermingled with faunal remains. Bsjan was obviously related to filling and level-
ling activities along with the installation of aailnage canal, during the first rebuilding phaséhat
end of the AD 1st century (Ladstatter ms.2). Thagosition of the fill displays striking homogenei-

ty.

Sample C (Hellenistic layers):

Excavations in room 5/97 revealed undisturbed Udédienistic layers near the stylobate in the
atrium SR27 (living unit 2, Fig. 1), which represenshort living occupation of the site during the
late second half of the 2nd century BC (Ladsté&t898). Architectural remains from this settlement
phase were not discovered. Several cooking heafthise Tannur type, which were most probably
used in the open-air, demonstrate the coeval eatuthis archaeological complex.

Sample D:
Sample D was established in order to shed mor¢ digHish and mollusc consumption in Ephesos.
This sample includes finds derived from sedimempéls, which were poorly separated or even un-
stratified. The periods of time represented bydhiasds start in the Late Hellenistic (Sample C) up
to the Severian period (sample A).

All samples contain remains which can be generddiscribed as “seafood”, although the assem-
blages revealed freshwater fishes and terrestodusts, too.



Osteological description

In keeping with the standards of skeletal analydentification up to species level was carriediout
addition to determination of skeletal elements sidé. Identification and estimation of sex and cul-
ling age mainly were determined, using the speabtimparative collections at the Department of
Anatomy, University of Veterinary Medicine of Vieantaking into account the published criteria as
well (e.g. Habermehl 1975, Grant 1982, Lemppend4)1L9

Alfred Galik’s private reference collection was ddger the identification of the fish remains. How-
ever, the authors would like to thank Dr. Wim VaaeX Royal Museum of Central Africa, Belgium
and Dr. Arturo Morales, Laboratorio de ArqueozoddggDepartamento de Biologia, Facultad de
Ciencias, Universidad Autonoma de Madrid for ttsipport. They kindly provided important assis-
tance by identifying fish species. The molluscs everainly determined following Kernegt al.
(1983), Fechter & Falkner (1990), Poppe & Goto @Q9®Ried| (1970) and Tornaritis (1987).

Measurements were taken according to von den Drig&76). Butchering marks, cuts, and traces
of carnivore or rodent activity were recorded imeuiative drawings (following Riedel, 1993). Each
identifiable fragment was numbered individually aeturned to its original packaging after analysis.
Recorded characteristics, including contextual de&re entered into a relational data base (g&a
4.0).

Hypotheses and issues

Because of their obvious contextual characteristitsnvestigated samples were labeled with their
priori interpretations before the archaeozoological amskgyven began. One assemblage (sample A),
in fact, was particularly interpreted to represesmhains of cooking, while others (samples B and C)
were identified as ,plain domestic waste“. The maim of this study was to test the plausibility of
these hypotheses. The second, but no less impgaoahtwas the comparison of three chronological-
ly successive faunal samples from an extraordinaoan site, the economic development of which
underwent striking shifts from thé“&entury BC to the AD'8century. Comparable as well as bias-
ing factors, related to particular modes of constiwnpor deposition, had to be worked out in order
to strengthen our knowledge of the socio-econométenvironmental background of Hellenistic and
Roman Ephesos.

Results

Sample A

The Severian layers from rooms SR5a and SR5c yleddmtal of 1,320 faunal remains with 1,193
specimens identifiable at least to genus level (maha, aves and mollusca) or family level (pisces).
Similarly to all other examined samples, the stitbone preservation was excellent, yet with a ra-
ther high grade of bone fragmentation (see Tabler lan overview of the quantitative features of
samples A - C).

The faunal composition (Table 2a) displays a remalgkhigh proportion of domestic pig, compris-
ing more than two thirds of identifiable mammaliand avian specimens. Caprine and bovine re-
mains do not exceed 13 and 9 % respectively, titerldowever, featuring a remarkably high per-
centage of ribs and vertebrae (Table 2a and Fags8)7 In caprines, a striking preponderance ofgoa
is obvious. While the number of domestic fowl isrethan 6 % (avian and mammalian NISP), evi-
dence of other domestic poultry as well as of gémather scarce. Few remains mark the presence
of goose, duck (maybe mallard), peacock, rock ey, pheasant, and bustard. Game mammals are
represented by four hare bones and, most likelyhise fragments of pig bones that seem to be re-
mains of wild boar. Patterns of age distributioa guantifiable only in pigs, featuring slaughteratg
a preferred of 12-24 months. (Fig. 4a). While aliugs of pig bones form a morphologically rather
uniform group, representing younger animals slaerglot at an age of 6-8 months, evidence of very
young piglets (0-2 months) is found in a total &fspecimens. Due to a scarcity of diagnostic skelet



Table 1. Quantitative features of samples A-C froam¢thaus II/Ephesos.

Code ir Sample A Sample E Sample C
SPECIES Table 2 n weight g/n n weight g/n| n weight g/n
DOMESTIC MAMMALS
Pig (Sus scrofd.inné 1758)) S 591 2836.0 4.8 235 1409.0 6.0 60 378.5 6.3
Caprine o-C 81 360.0 4.4 174 611.9 3.5 35 1845 5.3
Goat Capra hircusLinné 1758) Cc 24  217.0 9.0, 36 201.8 56 6 16.8 2.8
Sheep Qvis ariesLinné 1758) (0] 9 441 49 15 936 6.2 6 246 4.1
Cattle Bos taurud.inné 1758) B 78 807.0 10.3 102 9019 8.8 20 320.3 16.0
Dog (Canis familiarisLinné 1758) Cn 17 61.6 3.6
Horse Equus caballusinné 1758) E 1 2.6 2.6 1 51.6 0.2
DOMESTIC (?) BIRDS
Fowl (Gallus gallusLinné 1758) G 54 58.7 1.1 8 10.3 1.3 10 142 1.4
Goose Anser ansetinné 1758) A 3 3.8 1.3
Duck (Anas platyrhynchokinné 1758) An 2 1.3 0.7 1 1.3 1.3
PeacockRavo cristatud.inné 1758) P 1 1.3 1.3

WILD MAMMALS
Hare (Lepus europaeuallas 1778) L 4 3.2 0.8 3 10.2 3.4 2 4.0 0.9
Fallow deer Dama damad.inné 1758) D 1 8.1 8.1
Red deerCervus elaphukinné 1758) C 1 0.7 0.7
Black rat Rattus rattud.inné 1758) R

WILD (?)BIRDS

Rock partridgeAlectoris graecavieisner 1804) Al 3 0.9 0.3 2 1.1 06 1 0.2 0.2
PheasantRhasianus colchicukinné 1758) Ph 1 1.0 1.0 1 09 09 1 0.9 0.9
Bustard Qtis tardaLinné 1758) Ot 1 0.8 0.8

Pigeon Columba sp. Co 1 0.6 0.6

REPTILES

Tortoise Testudo graecainné 1758) Te 7 131.0 18.7

Mammalia, Aves, Reptilia tot 87z 4397. 5.C] 58t 3377.« 5.7/ 144 1004.. 6.¢
Pisce 14 67 2

Crustacea 1

Mollusca 110 95 27

Identified specimens 1193 - 277
Non-identifiable specimens 127 282 54

Total 134¢ 124¢ 331

al elements, the culling ages of bovines and capraould not be estimated extensively. Morphologi-
cal evidence, however, suggests (including avalasaita on epiphyseal closure) that there seems to
be a high percentage of adults. A small assemlda8ecaprine specimens (MNI: 1) from room SR5a
and few other fragments, representing kids or laatten age of 0-2 months show butchering marks
(Fig. 5) and should be considered parts of the Imudiet. A coarse estimation of age classes inecattl
features an overwhelming number of adults and adelgs in contrast to a minor percentage (ap-
prox. 20%) of juvenile individuals (6-18 months).

Almost all bones of domestic animals appear to diteonly splintered but also heavily butchered
(for example, in the overview of butchering markspig bones from room SR5c in Fig. 6). Because
of this fact only a few measurements could be tqdk#irosteometric data from ruminants and pigs are
listed in Table 5). Comprehensive comments on eséichbody sizes will be given for all examined
samples in the discusssion.

Additionally, flotation of soil samples from rooniRSa yielded palaeobotanical finds. Identification
of well preserved seeds showed that olives, grdjgss,cucurbitaceous fruits and cereals were eaten
(Popovcak, unpubl. ms.).

One hundred and twentyfour fish and mollusc remaiage recovered from sample A (Table 3).
The greater part of the material consists of moBuNISP 110) and only 14 remains are fish bones.
Gastropod remains represent marine as well asstdalesnails. The marine gastropods include
whelk Buccinulum corneuntinné, 1758) and five murexMurex brandarisLinné, 1758) shells.
Four snail shellsHelix aspersa/lucoruirepresent the terrestrial gastropods (Fig. 9).



Table 2a. Faunal composition and skeletal repraientin sample A from Hanghaus IlI/Ephesos.

Elemen s Jloclclo|lB|lGg|am| P lcn] E|l LA ]P O] R|NISE
capu 86 6 4 4 1 1 1 1 104
mandibula 51 7 2 2 1 63
dens 24 2 1 27|
atlas 7 1 8
axis 6 6
vertebra C 13 2 2 5 1 1 24
vertebra T 34 4 6 2 2 1 44
vertebra L 42 6 12 4 1 64
vertebra S 5 1 6
vertebra Co 1 1
costa 109 25 23 1 1 15
sternum 3 9 1 13
furcula 3 3
coracoid 3 3
scapula 28 7 3 1 1 1 4]
humerus 21 3 1 1 2 5 1 1 3
radius/ulna 2 1 3
radius 10 2 3 1 16
ulna 8 1 4 1 14
coxa 23 1 2 4 5 35|
femur 21 1 1 2 7 1 1 34
patella 1 1
tibia 28 8 1 2 1 40
fibula 7 1 8
tibiotarsus 3 1 1 1 7
access. carp. 1 1
radial carpal 1 1
talus 4 1 1 6
calcaneus 3 2 1 6
central tarsal 1 1
tarsal 4 1 1
metacarpus 1 2 1 2 1 7
mc 2 2 2
mc 3 1 1
mc 4 1 1 2
mc 5 3 3
metatarsus 1 1 5 1 8
mt 2 4 4
mt 3 6 2 8
mt 4 6 1 7
mt5 2 2
metapodium 10 10
tarsometatarsus 4 1 1 q
phalanx 1 10 1 1 12
p. 1 anterior 2 1 3
p. 1 posterior 2 1 3
p. 1 para 1 1
p. 2 3 1 4
p. 2 anterior 2 2
p.3 3 3
p. 3 anterior 2 2
p. 3 posterior 1 1
p. 3 para 1 1
sesam prox. 1 1
NISP (n’ 591 81 24 9 78 54 2 1 17 1 4 3 1 1 5 872
NISP (%) 67.8| 9.29 275 103 8.94 6.19 023 (0.11951.0.11| 0.46| 0.34 0.11 0/]1 0.47 10
weight (g) 2836| 360 217 441 807 547 13 13 4186 | 32| 0.9 1 0.8 2.2 | 4439
weight (%) 63.9| 8.12 4.88 099 182 1.32 0/03 (.0339| 0.06| 0.077 0.02 0.0 0j0 0.¢5 14




Table 2b. Faunal composition and skeletal representin sample B from Hanghaus Il/Ephesos.

Element S O-C | c | o] B| G| A] An L] Al Ph Ccb TE NISP
caput 28 16 3 5 6 58
hyoid 1 1 2
mandibula 27 24 1 1 53
dens 11 13 24
atlas 1 1 2
axis 1 1 1 3
vertebra C 1 6 4 9
vertebra T 13 8 9 30
vertebra L 9 2 16 26|
vertebra Co 1 10 11
notarium 1 1
costa 40 24 33 1 94
sternum 1 1
coracoid 1 1
scapula 18 2 1 5 26
humerus 11 12 5 1 2 3]
radius/ulna 4 2 1 7
radius 3 10 1 1 15
ulna 10 4 2 2 18
coxa 8 2 8 4 1 1 1 25
femur 14 10 1 25
tibia 11 14 1 2 28
fibula 4 4
tibiotarsus 2 2
access. carp. 2 2
talus 5 1 1 2 9
calcaneus 3 1 1 5
centroquartal 1 1
metacarpus 1 7 4 2 14
mc2 2 2
mc3 5 5
mc4 2 2
carpometacarpus 1 1
metatarsus 1 7 1 1 2 12
mt2 1 1
mt4 2 2
mt5 1 1
metapodium 1 1
tarsometatarsus 1 1
phalanx 1 1 1 2
p. 1 anterior 4 2 6
p. 1 posterior 3 3
p. 2 anterior 1 1 1 3
p. 2 posterior 2 2
p.3 1 1 2
p. 3 anterior 1 1
Carapax 7 7
NISP (n) 235 174 36 15 102 8 3 1 3 2 7 589
NISP (%) 39.9 29.54 6.11 2.55 17.3p 136 051 01051 | 0.3] 0.1 0.1 1.19 100
weight (g) 1409 611.9 201.8 93.6 901.9 10.3 38 13102 | 1.1] 0.9 0.4 131. 3378
weight (%) 41.71 18.11 5.97 2.77 26.7 0B 0.11 0/040.3 | 0.0/ 0.00 0.0 3.9 10(Q




Table 2c. Faunal composition and skeletal reprasientin sample C from Hanghaus Il / Ephesos.

=z
@
el

Element s | oc]|] c] o] B | G | E] L Do c Al PH

~

caput
antler 1
mandibula
dens
vert;C
vert;T
vert;L
vert;co 2
notarium 1
synsacrum 1
costa 14 3 3
sternum 1
coracoid 2
scapula 1
humerus 3
radius/ulna
radius
ulna
coxa
femur
patella
tibia
tibiotarsus 4

talus 1

centroquart. 1

tarsometat. 1
metacarpus 1 2

mc2 1
mc3 1
mc4 2
metatarsus 1 1
mt5 1
metapod. 1
phalanx1 2
p.lanterior 1
p.1 posterior 1 1

p.2 posterior 1 1

p.3 1
NISP(n) 60 35 6 6 20 10 1 2 1 1 1 1
NISP(%) 41.7 24.3 4.2 4.2 13.9 6.9 0.Y 1.4 N4 D.0.7 0.7
weight(g) 378.5 184.5 16.8 24 4 320.3 14|12 51.6 4 8 0.7 0.2 0.9| 10058
weight(%) 37.63 18.34 1.67 2.45 31.8% 1.41 5.13 0.07| 0.02] 0.09 100
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Closer identification of these two species waspussible, because of the preservation of the shells
Although, the shells were quite completely preseytbeir surface became covered by calcium car-
bonate. The better part of the bivalves are mugséysilus galloprovincialisLamarck, 1819) and
oysters Qstrea edulid.inné, 1758). CockleJerastoderma edule glaucuBrugiere, 1789), scallops
(Pectinidae), wedge clamBd@nax semistriatu®oli, 1795) and grooved carpet shellgges decussa-
tus Linné, 1758) are numerous but less common. Anatharacteristic seafood resource, cuttlefish
(CephalopodaSepiasp.), appeared among the remains. Numerous gsittleifiells were recovered in
this sample (Table 3).

Eight specimens are indeterminable fish remainsthadest can be divided into two groups con-
taining freshwater and marine fishes (Table 3, @&l Marine fish is represented by wradsabfus
sp.) and by a fragmented anal bone from a flaffdburonectiformes). The group of freshwater fish-
es contains a cyprinid bone, a ca@yfrinus carpiy bone and a specimen of pikeper8aiider luci-
operca Fig. 10). Finally, crustacean remains frofBaanussp. appeared among the material.
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Fig. 4. Age classes in pigs based on dentitioay@bSeverian layers, below: Flavian layers.

Sample B

The Flavian fill stratum in room SR8 produced akaif 1,249 faunal remains (see Table 1 for an
overview on broad quantitative results). A comparisvith finds from Severian layers shows sub-
stantial differences but also similarities, in wais features of the sample. While species compasiti
(Table 2b) still displays a slight predominancepigf remains, caprine bones, however, cover almost
the same percentage of identifiable specimens.I&imito the Severian sample, a preference for
goats is obvious, but the proportion of cattle lsoaad of domestic fowls differs sharply, the first
doubling in number, the latter decreasing to lbéssta quarter of the comparative values. Scarcity
and composition of game remains resembles thdieoEeverian faunal remains.



Fig. 5. Butchering marks on infantile (left specimemand juvenile (right specimens) bo
from kids or lambs (room SR 5a).

Fig. 6. Occurrence of butchering marks in pig bonas room SR 5c¢ (drawings by courtesy of E. Pucher)



Table 3. Quantification of crustacean, mollusc fslil remains from Hanghaus Il/Ephesos.

NISP NISP NISP NISP
Identified specimens sample A sample B sample C sample
Balanussp. 1
Decapoda 1
Buccinulum corneurhinné, 1785 1
Charonia sequenziAradas & Benoit, 1876 2 1
Murex brandarisLinné, 1758 5 2 1 8
Patellasp. 1
Helix aspersa/lucorum 4 11 7
Bivalvia 1
Mytilus galloprovincialisLamarck, 1819 31 17 1 30
Ostrea edulid.inné, 1758 43 10 17 29
Cerastoderma edule glaucuBrugiere, 1789 3 43 5 19
Acanthocardia tubercolatainne, 1758 1 2
Glycimeridae 1 1
Donax semistriatu®oli, 1795 3 5 3
Tapes decussatusnné, 1758 4 1
Pectinidae 2 1
Pecten jacobaeusinné, 1758 4 2
Chlamyssp. 1
Chlamys glabra proteukinné, 1758 1
Sepiasp. 9
Pisces ind. 8 42 1 25
Chondrichthyes/shark 1
Squalus acanthiakinné, 1758 1
Muraena helend.inné, 1758 4
Pleuronectiformes 1
Mugilidae 1
Serranidae 1
Epinephelusp. 1
Sparidae 1 1
Labridae 1
Labrus sp. 2 1
Cyprinidae 1 2
Cyprinus carpioLinné, 1758 1 5 2
Abramis braméLinné, 1758 8
Rutilus frisiiNordmann 1840 1 1
Sander luciopercaLinné, 1758 1 4 2
Clarias sp. 1
total 125 162 29 140




Table 4. Faunal composition and skeletal repreientaf fish remains from Hanghaus II/Ephesos.

Element

Pisces indet.
A B C D

Chondrichthys
A B C D

Squalus
acanthias
A B C

Pleuronectiform

DA B C D

Muraena hele
na
A B C D

Mugilidae
A B C D

dentale

cleithrum
vertebra
fin ray/rib

2

7 30 7

4

total

8 42 1 25

1

1

4

Element

Serranidae
A B C D

Epinephelidae
A B C D

Labrussp.
A B C

Labridae

DA B C D

Sparidae
A B C D

Cyprinidae
A B C D

parasphenoid
mesethmoid
premaxilla
dentale
operculum
hyomandibula
pharyngeal boné
vertebra
fin ray/rib

h

1
1

total

L

Element

Cyprinus carpio
A B C D

Abramis brama
A B C D

A

Rutilus frisii
A B C

Sander
lucioperca

DA B C D

Clarias sp
A B C D

parasphenoid
premaxilla
palatinum
operculum
preoperculum
suboperculum
epihyale
urohyale
pharyngeal boné
cleithrum
vertebra

fin ray/rib

1

[EEY

h

w -

1
1

total




Table 5. Measurements in domestic mammals from kizung ll/Ephesos.

Element/sp. Dating Measurements Element/sp. Dating Measurements
BOS oVvIs
Metatarsus Bd Humerus Bd BT
Flavian 67.3 Severian 36.6 345
Talus GLIGLm TI Tm Bd|Radius Bp BFp
Severian 7 1.566.7 40.2 41.7 43.5 Hellenistic 31.4 26.5
Phalanx 1 a/p GL() Bp KD Bd Ulna TPA KTO BPC
a. Hellenistic  63.9 30.2 25.3 Flavian 25.8
a. Severian 63.230.4 25.4 27.2 Flavian 242 21.7 21.4
p. Severian 58.4 27 21.6 24.6 Talus GLI GLm TI Tm Bd
Phalanx 2 Hellenistic 28.2 16.7 17.8
a. Flavian 40.6 29.9 25.3 24.6
a. Severian 40.833.3 25.3 27.4 Flavian 27.3 19.8
a. Severian 41 29 22.6 245 Severian 28.6 27.1 1617.2
Phalanx 3 GLS Ld MBS Phalanx 1 a/p GL(I) Bp KD Bd
a. Flavian 82.5 64.2 29.8 p. Hellenistic 10.111.8
CAPRA a. Flavian 41.8 15.0
Humerus Bd BT a. Flavian 36.9 128 9.811.7
Flavian 33.432.2 Phalanx 2
Severian 30.3 a. Flavian 28.6 12.014.4
? Severian 26.9 12.1 8.910.6
Radius Bp BFp SuUs
Flavian 31 28.7 Atlas GL BFcrBFcdLAd H
Coxa KH KB Flavian 35.3 42.1 44515.739.4
(male,
castr.) Flavian 16.8 9.3 Scapula KLC BG
Talus GLIGLm TI Tm Bd Flavian 245 23.7
Flavian 29.827.9 14.4 16.8 17.2Humerus Bd
Calcaneus GL GB Flavian 36.8
Severian 58.520.8 Flavian 36.3
Metatarsus Bp KD Bd Radius Bd
Severian 2213.1 27.2 Severian 25.7
Phalanx 1 a/p GL() Bp KD Bd Ulna TPA KTO BPC
p. Hellenistic  39.3 13 10.2 11.3 Flavian 33.4 24.6 15.3
a. Flavian 46.8 17.8 13.8 12.5 Coxa LA LAR LFo
a. Flavian 16.1 11.9 14.3 Flavian 33.2 294
a. Flavian 38.214.2 11.6 13.1 Severian 33.7 40
a. Flavian 36.112.6 10.5 12.6 Talus GLI GLm Tl Tm Bd
p. Flavian 43.212.7 10.6 131 Flavian 43.3 40.5
p. Flavian 41.313.2 115 129 Flavian 43.2 37.8
a. Severian 39.913.8 11 127 22.3 22.4
a. Severian 38.213.2 109 14 Metacarpus I GL LoP Bp KD Bd
Phalanx 2 Hellenistic 53.6 6.1 5.4 9.6
p. Flavian 32 15.3 10.3 11.7 Metatarsus Il Severian 494 4.2 8
p. Flavian 26.9129 9.2 10.2 Metatarsus V  Severian 57.756.5 5 8.9 8.8
p. Flavian 241106 79 8.7 Phalanx 1 GL() Bp KD Bd
Severian 43.1 16.1 125154
Severian 32.2 15.3 12.113.5
Phalanx 2 Severian 26.617.1 14.414.3
Severian 225 164 14.3154
Phalanx 3 GLS Ld MBS
Severian 26.5 25.8 95
Severian 26 24.8 95




Skeletal remains from the main domestic species
(Table 2b and Fig. 7b) display strikingly similar
patterns to the Severian assemblages, especially
Ditead concerning the remarkably high percentage of
BLimbs axial elements or the underrepresentation of head
W Feet bones in bovine remains. Three specimens of
worked cattle bone represent waste material from
industrial bone working (following von den
Driesch & Boessneck 1982).
Regarding the results of dental analysis, pat-
terns of age distribution in pigs do not differ

Dhead much from the Severian period (Fig. 4b). A main
@ Trunk culling age during the second year of life is clear
t'e";tt’s indicating a probable preference for animals not

older than 18 months. The proportion of animals
slaughtered as juveniles at an age of 6-8 months
amounts to 8% only, and three specimens indi-
cate very young piglets. A rather high percentage
of cranial remains (30%, Table 2b) allowed us to
estimate preferential patterns of culling ages in

SHead caprines. While analysis of dental features (Fig.
@Irulk 4c) shows a dominance of adults slaughtered at
Imbs . . .

[ Feet an age of 3-5 years, morphological examination

of the whole assemblage reveals a substantial
amount (10%) of infantile specimens, indicating
— similarly to the Severian finds — consumption
Fig. 7. Upper: Representation of skeletal elemefit$, of very young kids or lambs. BOVIHQ rgnjams
Severian layers (Sample A); Middle: Representatié epresent mostly adult or adolescent individuals
skeletal elements (%), Flavian layers (Sample Byér  (>1.5 year). Juveniles (6-18 months) and younger
Representation of skeletal elements (%), Late Hislie cglves (6m>) do not exceed 7 to 10 %.
layers (Sample C Sediment sample B revealed the highest fre-
guency of fish remains (67) and numerous mol-
lusc remains (95) (Table 3; Table 4). Marine ga-
stropods consist of two murex and triton shellbgronia sequenziaradas & Benoit, 1876) (Fig. 9).
Numerous shells of terrestrial snails appearedampde B, too. Cockles are predominant among bi-
valves but mussels and oysters are numerous asQtikér bivalves such as wedge clam, dog cockles
(Glycimeridae) and scallops are clearly less comnk@nmty-two specimens are indeterminable fish
remains, consisting mainly of fragmented ribs andadys.

However, a fragmented hyomandibula is identifiedses bream” (Sparidae) and a vertebra comes
from a cartilaginous fish (Chondrichthyes). Theestf this bone suggests it comes from a shark
about 1.5 meter long. Four distinctively elonga@ed slender dentals (Fig. 10) provide evidence of
moray eel Muraena helenea The freshwater fish fauna from sample B is vgpgcial because it
contains an “exotic” catfishQlarias sp.), which is represented by a pectoral fin Fg.(10). Anoth-
er raptor fish found here is pikeperch with twotebrae. The remaining fish bones belong to cypri-
nids including eight specimens of breaAbfamis brama Most of the bream remains are skull
bones (Table: 4). A suboperculare and its corredipgnpreoperculare indicate the same individual.
Further five remains represent carp and a singlgnfiented pharyngeal bone is from a rod&imti(us
frisii). The carp bones include a typical first fin spofethe dorsal or anal fin, a vertebra, a frag-
mented pharyngeal bone (Fig. 10), a preoperculuhfiaally an operculum.

Q



B non-spine

head spine ribs shoulder leg feet

Fig. 8. Skeletal distribution (NISP) of bovine rdangin Severian layers (Sample A).

Sample C

Hellenistic layers from room SR27 produced a ramall assemblage of faunal remains (total: 331
specimens, quantitative features in Table 1). Hawedistinct pecularities are detected in caparing
samples A and B. Pig bones are clearly dominatttérfaunal assemblage (Table 2c¢), while percen-
tages of identifiable sheep and goats now are alidestical. The proportion of domestic fowl is
rather high (almost 7%) and the spectrum of gamm&ims is augmented by one metatarsal from fal-
low deer Dama dama.. 1756). A buck coxa from room SR30 provides &ddal evidence for fal-
low deer. The Hellenistic date must remain provialauntil stratigraphic analysis of these layers ha
been completed. Skeletal representation (Table@d-&y. 7c) differs clearly from what was found in
the Severian and Flavian periods. The meat-bediras are preferred, not only in caprines and pigs
but also in cattle.

Due to scarcity of dental data, estimation of aigé&itution in all main domestic species had to de-
pend on morphological evidence. A high degree wiilarity to Severian and Flavian assemblages
seems most likely although the percentage of juesr@ind very young individuals is remarkably low.

Sample C contains the lowest frequencies of mal&@ specimens) and only four fish remains
(Table 3, Table 4). Oysters are dominant, whereakles, mussels and dog cockles appear in lower
frequencies. The four fish remains comprise anamtifiable fish bone and two characteristic first
indented fin spines from carp. Another spine shthvespresence of spurdo§dualus acanthiad-ig.

10). This calcified spine was situated in frontlué second dorsal fin of the shark.

Sample D
Sample D contains 103 molluscs, 36 fish remainsaasithgle crustacean remain (Table 3; Table 4).
The crustacean is represented by a fragmented pctawn Murex is the most common species
among the marine gastropods. Further, a tritorl sinell a limpetPatellasp.) occurred in the sample.
Terrestrial snails are represented by at leastnsepecimens oHelix aspersa/lucorumCockles,
mussels and oysters are most common whereas althibebivalves are significantly less common.
Twenty-four fragmented remains could only be id&di as fish bones. The marine fishes included
several species such as mullet (Mugilidae) reptesgdoy a cleithrum. Two remains came from grou-
pers (Serranidae), a vertebra represents a big diefibably a meter in length. The other bone is a
fragmented dentale of a smaller specimEpirfephelussp.). Two of the remaining fish bones are
premaxillae coming from sea bream and wrasse (T4blBig. 10). The wrassd.dbrus sp.) is
represented again by another element, a pharybgeal The fresh water fishes consist of cyprinids
and two pikeperch vertebrae. The cyprinid remanatuide a fragmented fin ray and an incompletely
preserved operculum. The presence of a pharyngea bhows that roactiR(tilus frisi) may be
found in this sample as well (Table 4).



Fig. 9. Examples of molluscs consumed at Epheso€héaronia sequenzidradas & Benoit, 1876; 2Murex brandaris
Linne, 1758; 3. Helix sp.; 4Lerastoderma edule. @rugiere, 1789; SMytilus galloprovincialisLamarck, 1819; 6Dona>
semistriatudPoli, 1795; 70strea edulid.inne, 1758.

Fig. 10. Examples of fishes consumed at Ephesosirbayale &1b. preoperculudbramis brama2. inf. pharyngeal boi
Cyprinus carpi¢ 3a. dentale & 3b. palatinuBtizostedion lucioperca. pectoral spin€larias sp.; 5. premaxillentex 6.
dentaleMuraena helena7. second dorsal fin spirBgualus acanthias



Discussion and conclusions
1. Testing hypotheses

The main goal of the present study was to tespthesibility of a priori hypotheses about the way
these “spaces” were used, detected by, more ardbasacteristic archaeological finds. Classifying
animal remains according to a range of specifiest@vaategories is a widely used procedure in order
to determine origins and functional peculiaritigsdomped food refuse (e.g. Barker 1982; Lyman
1994: 300). Three main categories are discernible:

1. Offal: waste produced by primary butchering of glatered animals. It usually comprises bovine
heads and phalanges as well as caprine horn-a®pending on traditions of meat division and
sale. Sometimes bovine and caprine feet and o#inge lelements of the bovine carcass are also
present.

2. Kitchen waste: is produced by processing of meattiqularly boning of the carcass prior to
preparation in a kitchen. This kind of waste camanainly bovine limbs and often trunk parts of
calves, pigs and caprines.

3. Table waste: The served meal consisted usuallireddy boned meat. However, animals such as
poultry, small game, fish and molluscs can be rezagl as table waste. Occasionally piglets and
sometimes porcine heads and feet are typical tadte, too.

Skeletal representation of the main domestic spamievides the first hint of how the samples stu-

died from Hanghaus Il (Figs. 7a-c) were proces3ée. remains of caprines and pigs coming from

Severian and Flavian layers display rather “uspaltterns. A clear dominance of cattle bones from

axial elements is obvious, while cranial parts ameerrepresented. In Hellenistic layers limb bones

dominate in all species, while bovine head bonesnaissing. With regard to waste categories, all
three samples seem to be kitchen-refuse, althoagtestic butchering and probably slaughtering of
pigs and caprines can be assumed. Beef might heem $upplied in the form of cut meat quarters,
obviously also including autopodials. When analgzihe quantitative representation of bovine re-
mains from Flavian and Severian layers, thereakear preponderance of axial elements, in particu-
lar fragments of lumbar vertebrae (Fig. 8). Thermagresentation of these elements indicates prefe-
rential consumption of meat cuts from the loin, ethiepresented probably the best beef quality even
in Roman times. In spite of careful recovery met)ddble waste appears to be rather scarce. Re-
mains of game and poultry are represented by oriwaspecimens. A taphonomic loss might be
caused not only by commensal (i. e. rodent or gare) activity, but also by disposing this kind of
garbage somewhere else.

A single left (lower) and 27 right (upper) oystedwes QOstrea edulisfrom room SR5c (Fig 11) also
support this suggestion. Even nowadays, the flpeupalve of oysters will be discarded during meal
preparation, while the mollusc body is served sndéeper lower shell. The ratio of upper and lower
oyster shells from room SR5a is similarly distrexlit containing fourteen upper and only a single
lower valve. The Flavian sample B contained twoabasd 8 very fragmented valves, whereas the
ratio of upper and lower valves is quite balaneesample C (9 upper, 7 lower and a very fragmented
valve). However, it is remarkable that none of tiree stratified samples contained complete oysters
including both valves.

The majority of fish remains from Hanghaus Il comsgrcranial bones, whereas other bones like ver-
tebrae are clearly underrepresented. An interpoetatf this result is quite problematic because the
fish remains were mainly handcollected. The fisindsoshow almost no butchering marks. Only a
cyprinid vertebra has a cut mark. The cuttlefislghmiprovide another hint for the interpretation of
waste production. The shells will be usually rentbfrem the cuttlefish before it becomes prepared.
Additional results from fish and mollusc remaind te the interpretation of these samples as kitchen
waste.



While analysis of skeletal representation seent®tmborate the priori interpretations of the func-
tional identification of samples A — C, the speaiesnposition and patterns of age distribution shed
some light upon the social rank of the people pcodythis waste.

All samples from Hanghaus Il show clear dominanicei@ remains. This find is unique in Hellenis-
tic and Roman sites in Asia Minor. Contemporaryntuassemblages from Troy (Uerpmagtnal.
1992, Fabis 1996), Pergamon (Boessneck and vorDdesch 1985), Sagalassos (De Cupere and
Waelkens 1998) and Pessinus (De Cupere 1994) dielbeost constantly more (by NISP only, due
to partial lack of features needed to calculate N#dktures) caprine remains, usually followed by cat
tle. The latter, thus, played a major role in msgiply. Only in Roman Pergamon, higher numbers of
pig bones (few samples exceeding 35%) have beenessd. A clear preference for pig, on the other
hand, is a characteristic feature of faunal assagelsl from Roman Italy (Albarel&t al 1993).

Sample A produced the highest percentage of pigd@7,7%), at the same time featuring a sub-
stantial number (20%) of young animals and a fegletkl remains of suckling pigs. A comparison of
the animal remains with the detailed Diocletiardaceon prices (Lauffer 1971) reveals pork to be th
most expensive meat. The image of a wealthy holdedmerges and it seems that the inhabitants of
Severian Hanghaus Il tried to maintain a metrognlRoman lifestyle.

A male peacock cost 300 denarii, whereas one potibdef cost 8 denarii. Pheasant or goose each
had a value of 100-200 denarii per piece while re lsast about 150 denarii. The high costs of these
animals are consistent with a luxurious lifestyeen more so if it proves true that most of thdetab
waste was deposited outside the excavation areBsinghaus Il. Considering that suckling piglets,
kids or lambs like poultry were served with theanly carcasses (according to recipes by Apicius
[Edwards 1984]), the scarce representation of tbetrexpensive sort of pork (16 denarii/pound of
live weight) is also not surprising.

Finds in sample B display clear similarities to thenains from Severian layers, although a slightly
more humble life-style seems to be emphasized reigjards to the economic background of waste
production. Faunal remains from sample C obviousfiect different traditions of household activi-

Fig. 11. Assemblage of right valves fr@dstrea edulidinne, 1758; from room SR 5c.



ties, characterized mainly by the particularitieshe meat supply.

Nevertheless, the dominance of pig bones showsthbdirst settlement phase on the northern slope
of Bulbul dai was influenced by or even held to Italic Romamnigehold customs. Certainly this in-
terpretation still has to be tested with additiomalhaeological analysis. However, it is not theule
of chronological differences, bearing in mind tfman administration in Ephesos began in 133
BC, thus, demonstrating that these layers wereatoev

As far as mollusc and fish remains are concerreal thiree stratified as well as the fourth non-
stratified sample display, more or less, the sanédncies in their faunal assemblages. The differ-
ences are probably related to the frequenciesafisgns. The samples with the highest frequencies
of shellfish and fishes contain the highest spediesrsity of all the faunal assemblages. Worth not
ing, nevertheless, is the scarcity of fish bones the absence of terrestrial snail shells in théeHe
nistic assemblage. This find may be due to taphontoas as well as to gradual changes in the meals
of the inhabitants from plain meals to rich banqueételicidae were greatly valued in Roman times.
These snails were not only kept for “fattening” lalso traded over long distances (Frank 1988)
which possibly supports this idea though priceteafestrial snails prove moderate (4 denarii per 20
first-class or 40 second-class pieces). Additighalksemblages of domestic waste from Roman Per-
gamon (Boessneck and von den Driesch 1985) and bat® Hellenistic Kassope (Friedl 1984)
yielded remarkable numbers of Helix shells.

2. Further conclusions

Some additional questions related to the main domepecies should also be discussed. Although
osteometric data on cattle, caprines, and pigs@re, comparison with roughly contemporary data
enables us to make rough estimations of averagg $ipés in Ephesian livestock.

The morphology of cattle as derived from autopodiahensions (Table 3) is similar to ancient
stocks from Hellenistic Kassope (Epirus [Friedl 4D8nd Roman Pergamon (Boessneck and von
den Driesch 1985). The cattle represented rathige lareeds with shoulder heights of 120 to 140
cm). These animals obviously differ from the snaaid slender cattle (heights not exceeding 125
cm), slaughtered at the Archaic Ephesian Artemig¢iiezler 1993). The dimensions of sheep, goat
and pigs lie within the size range of species fiassope and Pergamon. Finally, special attention
should be paid to the identifiable sheep-goat ratfmugh sample sizes are small, there seems to be
an increasing significance of goat remains fromelldellenistic through the Severian periods. This
find does not coincide with contemporary evidenoenf western Asia Minor, where caprine remains
from Troy (Fabi$ 1996; Uerpmaret al 1992), Pergamon (Boessneck and von den Dries8h)19
and Pessinus (De Cupere 1994) always display a&egralaundance of ovine bones.

However, ratios of sheep and goat from Helleniatid Roman Sagalassos (De Cupere & Waelkens
1998) and Limyra (Weissengruber and Forstenpointnestudy) are similar to those from Hanghaus
Il. Both sites are situated near the south coasgis@ Minor. Further investigations will be necaysa
to shed light on this important aspect of animadldandry, especially concerning possible environ-
mental degradations, deriving from excessive geading (Eastwooet al 1998).

The shellfish assemblage contains typical ediblalises and snails from the Mediterranean. Mus-
sels, cockles and oysters were obviously the nnagbitant species. Other species such as scallops or
wedge clam for example, were also consumed but ithgortance was similar to that of the terrestri-
al snails. Marine fishes such as sea bream, wrgsseper, mullets or moray eel indicate that there
was inshore costal fishing, whereas sharks werbatly caught in deeper waters. The rich assem-
blage of seashells, and especially the remains frotttefish usually demonstrate proximity to the
sea. Long distance trade in such animals is onsipte if they were specially preserved. In this
case, Ephesos was situated close to the sea, @giititbe bay became gradually silted up and the
shoreline moved seawards. Troy, which is not faayatkom Ephesos, displayed similar hydrographic
development. Freshwater fish species increasetieasdashore moved northwards (Van Neer and
Uerpmann 1998). Although fish bones from Ephesesjaite rare, it seems that the freshwater fishes



became more important. This impression is undolptsengthened by the highest frequency of
fish remains in sample B.

However, cyprinids are well known from other arablagical sites in Turkey. Carp, for example,
appeared in several sites in Minor Asia from ther2e Age onwards. Carp bones are known from
Demircihtiytik (Boessneck and von den Driesch 19B@ygamon (Boessneck and von den Driesch
1985) and Pessinus in Central Anatolia (De Cup®@4)L Numerous evidences of carp came from
the town Sagalassos. These specimens revealedesenpe of wild carp (Van Neet al 1997). The
distribution of carp or bream was assumed to badairto the north of Turkey, to the Sea of Marma-
ra and the rivers running into the east part of Bleck Sea today (Ladiges 1960; Maitland 1978).
However, recent investigations showed that thegeirugs have a wider distribution than expected
(Van Neer 2000).

Evidence of pikeperch close to Ephesos is knowthénriver Meric (river between Greece and
Turkey), in the Kicukcekmece lagoon (W-Istanbutld & the northern part of Turkey in the area of
Temre-Samsun-Bafra (Berg 1965; Ladiges 1964; St#898). Archaeological remains of pikeperch
are demonstrated from the neolithic settlementrtége near Kadikdy at the Marmara Sea (Boess-
neck and von den Driesch 1979) and from a welfddin Pergamon (Boessneck and von den Driesch
1985). Pikeperch was already identified in Hellgai&phesos (Forstenpointnet al. 1993) and the
authors offered two explanations concerning possibigins for the piscivorous pikeperch.

The first interpretation was that pikeperch livedlavas caught somewhere in the Kaystros or in
other inland water near Ephesos. This solution stggposed to be improbable because the climate
seemed to be unfriendly for pikeperch. Howevelttyfgears ago, pikeperch was successfully released
into Anatolian lakes such as lake Egirdir and ityrstill be found there (Van Neet al 2000). The
problem of the recent and ancient distributionig&perch has to be carefully studied in the futlme.
connection with other reasons for and signs ofrenwental degradation (Eastwoetlal 1998), it
is worth investigating within a multidisciplinargsearch project. One way to solve such problems is
to gather all available information about recent amcient ecological developments using many
branches of science. The second suggestion, tloeefdone (Forstenpointnet al 1993), was that
pikeperch was imported dried or salted from somew/e the north of Turkey. Anyway, the pres-
ence of freshwater catfisBilarias sp. touches upon the same question of fish tradis. genus is
usually thought to be a Nilotic fish and it appetrde a good example of long distance trade (Van
Neeret al 1997). However, recent studies showed that thetememost distribution oflarias ga-
riepinusin present day Turkey is the Acisu and even thestcAksu river (Van Neeet al. 2000). In
any case, the fish remains ©farias sp. demonstrates that there was a trade in tl@8shcbecause
Ephesos is certainly situated too far west in Tyrkeitside the natural range of this fish.
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