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EDITORS’ PREFACE

The Archaeological Exploration of Sardis began
its work in 1958 as a joint effort of Harvard and Cor-
nell Universities under the general sponsorship of the
American Schools of Oriental Research; The Corning
Museum of Glass joined in 1960. This is the eighth
Monograph and tenth volume that presents the results
achieved at Sardis since 1958 during the directorship of
George M. A. Hanfmann. Jane C. Waldbaum presents
a complete corpus of metal objects and evidence for
metalworking ranging in date from the Early Bronze
Age to the Ottoman period. In addition to the material
excavated between 1958 and 1974 she includes those
metal objects from Sardis that have been found by
chance and those that were excavated by the Princeton
Expedition under Howard Crosby Butler in 1910-1914
and 1921-1922. A chapter of testimonia provides his-
toric and cultural context and the results of extensive
analyses provide new information on the development
of alloys and working techniques.

We take this opportunity to express our profound
gratitude to the government of the Republic of Turkey
for the privilege of working at Sardis. The Department
of Antiquities and Museums, formerly under the Minis-
try of Culture, and the Directors General, their officers
and representatives, have been unfailing in their help.
We owe a special debt of thanks to the successive direc-
tors and staff of the Archaeological Museum in Manisa,
especially to its present director, Kubilay Nayir. The
pieces excavated by the Sardis Expedition are stored in
the depots of the expedition camp unless the Manisa
Museum accession number is given.

The Sardis Expedition is privileged to have a dis-
tinguished scholar and expert on the transition from the

Bronze to the Iron Age undertake this study.' Jane C.
Waldbaum brings to her task thorough knowledge of
the history of metallurgy and ancient Sardis. As author
and editor of Sardis R1 (1975) she has gained close
knowledge of the archaeological contexts of the finds.
She worked at Sardis in 1969 and 1974 to prepare this
study. A leading proponent of an interdisciplinary
approach to archaeology, she has gathered collabora-
tors in the sciences and humanities to complete the
metallurgical picture. John G. Pedley expands the
sources he presented in Sardis M2 (1972). Andrew
Oliver, Jr. shares his wide knowledge of ancient jewelry.
Reed Knox, Jr., Robert Maddin, Pieter Meyers,
James D. Muhly, George Rapp, Jr. and Leon Stodulski
have been extremely generous in providing laboratory
and instrumentation time and in sharing results. Thanks
are due to all and to the Loeb Classical Library Foun-
dation for permission to publish several texts.

In 1968 Andrew Ramage discovered the first
archaeological evidence for purifying the gold that
made Sardis the seat of legendary wealth. The subject
has been touched on here and will be presented in
extenso in a forthcoming report by Ramage in collabo-
ration with S. M. Goldstein.

The editors join the author in thanks to the many
who have assisted in the field and at the Sardis research
office at Harvard. That objects found over a sixteen
year period could be located, photgraphed and drawn is
due to the careful recording system implemented by Ilse

1. From Bronze to Iron: The Transition from the Bronze Age to
the Iron Age in the Eastern Meditteranean, SIMA 54 (Goteborg
1978) is the published version of her Harvard dissertation.
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Hanfmann. Field conservators, especially L. J. Majew-
ski, A. P. Lins and S. M. Goldstein, have contributed
to the examination and understanding of objects as well
as to their preservation. Illustrations of the Expedition’s
finds are first the work of field photographers and
draftspeople who have spent long, hot hours under
difficult conditions. The majority of photographs were
taken and printed for publication by Elizabeth Gom-
bosi and Steve Shipps. The major share of the drawings
is work of Elizabeth Wahle, Rosemary Jones and
Kathryn Gleason. T. N. Howe prepared the regional
map, Plan I. The final versions of the drawings and
plans were prepared at Harvard by Kathryn Gleason,
Caroline Hemans and T. N. Howe. Our gratitude also
goes to the directors or curators who provided photo-
graphs of pieces in their care (as listed on p. 218) and
to Robert Maddin and Reed Knox, Jr. for excellent
photomicrographs.

The presentation of the visual material and final
editing and text design is the work of Catharine von
Klemperer. Without her care and concern the book
could not have been produced. She prepared every
aspect of the plates for the printer and edited and
proofread the text with the assistance of Katherine Bar-
rett, Elizabeth Dobell, and Conyers Thompson. Pre-
vious members of the research staff, notably Debra
Hudak and Electra Yorsz, helped in the early stages.

Both the excavation and research programs have
been made possible by grants and contributions extend-
ing over two decades from the Bollingen Foundation
(1959-1965), the Old Dominion Foundation (1966-1968),
the Loeb Classical Library Foundation (1965-1970), the
Wenner-Gren Foundation for Anthropological Research
(1967), the Charles E. Merrill Trust (1973), the Ford
Foundation (1968-1972), and the Billy Rose Founda-
tion (from 1970). Donations were received through the
American Schools of Oriental Research, and Cornell
University contributed university funds from 1957
through 1968. Much of the Harvard contribution came
from the group of Supporters of Sardis, established in
1957, which includes both individuals and private foun-
dations. We owe the continuity of our work to their
enthusiasm and generosity, and particularly to the ad-
vice and support of James R. Cherry, Landon T. Clay,
Catherine S. Detweiler, John B. Elliott, Mrs. George
C. Keiser, Thomas B. Lemann, Nanette B. Rodney,
Norbert Schimmel, Richard Sherwood, and Edwin
Weisl, Jr.

xii

The excavation of the sectors which yielded the
coin finds was aided by a grant in Turkish currency
made by the Department of State to the President and
Fellows of Harvard College for the years 1962-1965.”

The National Endowment for the Humanities,
through a series of research grants, largely on a match-
ing basis, has played a key role in sustaining the Sardis
program.’ This vital help is most gratefully acknowl-
edged. Our special gratitude goes to the friends and
foundations who enabled the project to receive the
Endowment’s support through their matching contribu-
tions. In accordance with a request of the Endowment,
we state that the findings and conclusions here do not
necessarily represent the views of the Endowment.

This is the second volume in the Sardis series to
benefit by a grant from the Publication Program, Div-
ision of Research Programs, National Endowment for
the Humanities.* It is especially gratifying to have this
assistance in responsibly presenting the results of an
excavation which has been funded in part by the
Endowment.

The NEH award was made possible by matching
funds from the Billy Rose Foundation and by a contri-
bution from the Foundation of Miinzen und Medaillen
AG Basel for the Promotion of Numismatic and
Archaeological Research. Our deep appreciation for
their interest and support goes to the trustees of those
foundations, expecially James Cherry and Herbert
Cahn. The University of Wisconsin at Milwaukee pro-
vided funds for research, travel and photography.

Thorough archaeological publication in a time
when all relevant costs are skyrocketing would not be
possible without the generous support detailed above
and the hard work of the authors and illustrators.
Through this collaboration we are able to present a
study of all the metal objects used and made by the
inhabitants of Sardis over five millenia.

George M. A. Hanfmann
Jane Ayer Scott
Harvard University

2. No. SCC 29 543, under the Mutual Educational and Cultural
Act, Public Law 87-256, and Agricultural Trade Development and
Assistance Act, Public Law 480 as amended.

3. Division of research, grant nos. H67-0-56, H68-0-61, H69-0-
23, RO-111-70-3966, RO-4999-71-171, RO-6435-72-264, RO-8359-73-
217, RO-10405-74-319, RO-23511-76-541, RO-20047-81-0230.

4. Grant nos. RP-10050-80-0387, RP-20247-81-2162.
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The metalwork of Sardis is a large and varied
corpus of material. It comes from most of the excavated
sectors of the site and represents all major phases of
occupation from the Early Bronze Age through the
Byzantine and Turkish periods. All of the metals and
alloys known in antiquity were used: gold, silver, elec-
trum, copper, bronze, brass, iron, steel and lead. Finds
of metal objects were made both by the Princeton
Expedition of 1910-1914 and 1922 and by the first phase
of the Harvard-Cornell sponsored Archaeological Ex-
ploration of Sardis working from 1958-1974.

In addition, various aspects of the metal industry,
from mining and processing of raw materials, to the
striking of coins, to the manufacture of objects for
utilitarian and luxurious purposes, are known from
ancient sources to have been important in certain
periods of Sardis’ history. This is especially true of the
famed gold of the Lydian era, but also extends to the
working of iron in Late Roman times.

This book attempts to provide an account of what
was found by the Harvard-Cornell Expedition and to
place it in its historical and technological context. It
contains first an introductory essay outlining the range
of material discovered at Sardis and a history of the
metal industry at Sardis. Following this is a chapter
giving translations of ancient literary sources and in-
scriptions referring to the Sardis metal industry and its
products. Commentary on these sources in light of
present archaeological and technological knowledge is
also provided. The central portion of the book is a
catalogue of some 962 objects excavated by the Harvard-
Cornell Expedition between 1958 and 1974. These
objects are arranged by type according to function, and
within type categories—so far as possible—by date.

Most objects are illustrated, and parallel material from
other excavations and museums is included to help in
dating the objects and in relating them to a larger
stylistic and cultural framework. This catalogue is
followed by a supplementary catalogue containing fifty-
four objects found, or allegedly found, at or near Sardis
by other researchers and now dispersed in museums in
Turkey, Europe and the United States.

A very important part of the book is the final
chapter which contains the results of scientific analyses—
emission spectrography, neutron activation, atomic
absorption and metallography—made on samples of
objects of copper alloy, iron, gold and silver. This
undertaking represents one of the most extensive series
of such analyses done to date on excavated material
from a single site. From it we have been able to shed new
light on alloying and manufacturing techniques carried
out at Sardis over a long period of time.

The cooperation of many colleagues, friends and
institutions have contributed to numerous aspects of this
book and are herewith gratefully acknowledged.

First and foremost, I owe special thanks to George
M. A. Hanfmann, Director of the Archaeological Ex-
ploration of Sardis from 1954 to 1976, who first sug-
gested this project to me and who encouraged its com-
pletion in every way possible.

Research on the metal objects at Sardis in 1974 was
supported by grants from the College of Letters and
Science and the Graduate School of the University of
Wisconsin-Milwaukee and by the Sardis Expedition
Fund, Harvard University. Further research and writing
were financed by a National Endowment for the
Humanities Summer Stipend in 1975 and by a Univer-
sity of Wisconsin-Milwaukee Graduate School Research
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Grant in 1975-76. The University of Wisconsin-
Milwaukee contributed to the cost of preparing the final
illustrations.

A number of the translations in Chapter II are
taken from John G. Pedley, Sardis Monograph 2 (1972)
and Clive Foss, Sardis Monograph 4 (1976). In addi-
tion, John Pedley contributed many new translations of
sources not included in his monograph. John H. Kroll
kindly allowed me to quote his yet unpublished transla-
tions of the goldsmiths’ inscriptions from the Syna-
gogue, and Louis Robert graciously permitted me to
include inscriptions that he will publish more fully in a
forthcoming volume in this series. George M. A. Hanf-
mann called my attention to a number of relevant
sources and supplied provisional translations.

Andrew Oliver, Jr. initially suggested a joint publi-
cation of the silver objects in the Istanbul Archaeological
Museum found by the Princeton Expedition, and pro-
vided most of the impetus for their study and analysis.
He also photographed the objects and wrote the first
draft of the relevant catalogue entries.

A number of scientific colleagues generously gave of
their time, expertise and laboratory facilities in order to
undertake the analyses in Chapter V. For this, thanks
are due to Reed Knox, Jr., Robert Maddin, Pieter
Meyers, James D. Muhly, George Rapp, Jr. and Leon
Stodulski. Sidney M. Goldstein kindly shared with me
the results of neutron activation analysis of gold
rubbings done by Adon Gordus for a study of the
Lydian gold refinery.

Directors and curators of several museums gra-
ciously provided access to their collections, information,
photographs and permission to publish objects from
Sardis. I would like to thank especially Necati Dolunay
and the late Nezih Firath of the Istanbul Archaeological
Museum; Kemal Ziya Polatkan of the Manisa Archae-
ological Museum; Dietrich von Bothmer and Joan
Mertens of the Metropolitan Museum of Fine Arts in
New York; Timothy Kendall of the Museum of Fine
Arts, Boston; Michael Vickers of the Ashmolean
Museum, Oxford; Bert Kaeser and Ulrich Gehrig of the
Staatliche Museen Preussischer Kulturbesitz, Antiken-
museum, West Berlin, and E. Klengel, Vorderasiatisches
Museum, East Berlin. The Fogg Art Museum, Harvard

Xiv

University granted permission to publish the small
collection of the objects donated by Mrs. Frederick M.
Godwin.

For information and advice on numerous matters
concerning material in this book I am very grateful to
John S. Crawford, Paul Craddock, Clive Foss, Crawford
H. Greenewalt, Jr., Herbert Hoffmann, John F. X,
McKeon, David G. Mitten, John P. Oleson, Andrew
and Nancy Ramage, James Russell and Andrew R.
Seager.

The staff and facilities of the Sardis Research Office
at Harvard University under the supervision of Jane A.
Scott, Executive Director, gave invaluable assistance at
every stage of preparation of the manuscript and
illustrations for publication. Ilse Hanfmann initiated me
into the intricacies of the filing system and enlivened
many long afternoons of compiling data in the office.
Catharine Lee von Klemperer performed the lion’s share
of editorial work assisted by Leslie Beer, Katherine
Barrett, Elizabeth Dobell and F. Conyers Thompson.
Debra Hudak and William Mierse participated in earlier
stages of work on the manuscript. )

Drawings were produced by Elizabeth Wahle, Rose-
mary Jones, Kathryn L. Gleason, Caroline Hemans
and Sandi Clothier. Elizabeth Gombosi and Steve
Shipps took most of the photographs in the field. Andrei
Lovinescu of the Department of Art History, University
of Wisconsin-Milwaukee, rescued a crucial photograph
from potential uselessness. John Cullinan, Christine
Buth-Furness, Nan Blyth and Lawrence Hoey were
patient proofreaders. To all of them I am most heartily
thankful.

Finally, a special word of thanks is offered here to
the members of the Sardis Expedition team of the
summer of 1974, whose cheerful willingness to engage in
a running game of “what-in-the-world” at teatime facili-
tated the identification of some of the more mysterious
objects in the catalogue. Without their help the “mis-
cellaneous™ category would have been considerably
larger.

Jane C. Waldbaum
Milwaukee, Wisconsin
December 1982



Chronological Terminology

Early Bronze Age

Middle Bronze Age

Late Bronze Age
Lydian

Persian

Early Hellenistic
Late Hellenistic
Early Imperial
Late Roman
Early Byzantine
“Dark Ages”
Middle Byzantine
Late Byzantine

ca. 3000-2000? B.C.
ca. 2000-1400 s.c.
ca. 1400-1100 B.C.
ca. 1100?-547 B.C.
547-334 B.C.
334-213 B.C.

213 B.c.-AD. 17
A.D. 17-280

A.D. 280-395(400)
A.D. 395(400)-616
A.D. 616-ca. 800
A.D. ca.800-1204
A.D. 1204-1453

Turkish A.D. ca. 1300-present

An outline of the history of Sardis appears in Sardis Rl
(1975) 6-7.



Technical Abbreviations

AA
a.s.l.

D.
diam.
E
ES
esp.
est.
ext.
Fig.
8.
gal
H.

IN (preceding numeral)
in.

inscr.

int.

J (preceding numeral)
kg.

L.

1.

1

Ib.

M (preceding numeral)

atomic absorption
above sea level
centigrade

century

circa

centimeters (unless otherwise
noted all dimensions are in
cm.)

depth

diameter

east

emission spectrography
especially

estimated

exterior

figure

gram

gallon

height

inscription

inches

inscribed

interior

jewelry

kilogram

length

left

liter

pound

metal

max.
mg.
mm.
N
NA
no.
NoEx (preceding numeral)
P (preceding numeral)

P. diam.

P.H.

P.L.

PL

P.W.

publ.

I.

ref.

S

S (preceding numeral)

T (preceding numeral)
Th.

transl.

unpubl.

w

w.

Wt.

* (preceding numeral)
MANISA followed b

Archaeological My
stored at the exc

meters

maximum
milligram
millimeters

north

neutron activation
number

not from the excavations
pottery

preserved diameter
preserved height
preserved length
plate

preserved width
published

right

reference

south

stone

terracotta
thickness
translated by
unpublished

west

width

weight

level (e.g. *98.00)

Y 2 number indicates the piece is in the
seum, Manisa, Turkey. All other finds are
avation camp (as of 1982).



Sector Abbreviations

For more complete sector information and explanation of
grid systems see Sardis R1 (1975) 9-16. For plan of Sardis and
surrounding region see Plan I; for site plan see Plan IL

Abbreviation

Ac
AcN
AcS
AcT
AhT
AT
B

BCH

BE

BE-A, BE-B, BE-C,
BE-D, BE-E

BE-AA, BE-BB, BE-CC,
BE-DD, BE-EE

BE-H

BE-N
BE-S
BNH

BS EI-19

BS W1-13

Sector

Acropolis

N spur of Ac

S spur of Ac

Top of Ac

Ahlath Tepecik
Artemis Temple
Bath-Gymnasium
Complex

Central hall of B
Eastern area of B
Rooms S of BE-H and
BE-S

Rooms N of BE-H and
BE-N

Hall with pool W of
MC

Room N of MC
Room S of MC

N apsidal hall of cen-
tral part of B
Byzantine Shops, E
shops from El, S of
BE-A, to El19, S of
porch of Syn FC
Byzantine Shops, W
shops from W1, at SW
corner of BE-A, to
W13, S of latrines

Number on
Plan II

20

20.2
20.3
20.1

17

Abbreviation

BS Colonnade
BSH

BT

BW
BWH
BW Lat
CG

Church E
DU

EB

ERd

HoB

KG

LA

LNH
MC

MRd
MTE

MTW

Sector

Colonnade S of BS

S apsidal hall of cen-
tral part of B

Bin Tepe Cemetery
Western area of B
Central hall of BW
Latrines W of BW
Roman bath E of City
Wall (formerly “City
Gate™)

Church E at PN
Duman Tepe at BT
Eski Balikhane

East Road

House of Bronzes and
Lydian Trench area
Kagirlik Tepe
Building L complex
SW of AT (formerly
“Lydian Building”)
Altar of Artemis W of
AT

Long hall N of Pa at B
Marble Court at B
Main Road or Avenue
Middle Terrace E,
trench S of HoB
Middle Terrace W,

Number on
Plan 11

28
11

60



Sector Abbreviations

Abbreviation

Pa
Pa-E, Pa-N, Pa-S, Pa-W

PC
PC-LVC

PCA

PN

PyT

RT

RTE

RT S Colonnade

Sector

trench S of HoB
Palaestra E of MCatB
E, N, S, W corridors of
Pa

Pactolus Cliff

Large Vaulted Cham-
ber at PC

Packed Columns Area
E of BS

Pactolus North
Pyramid Tomb

Road Trench

E part of RT
Colonnade S of RT
(Main Avenue)

Number on

Plan IT
S

13

xviii
Abbreviation

RTW
Seytan Dere
SWG

Syn

Syn FC
Syn MH
Syn P

Syn ‘@’

Trench S
UT

West Bldg.
WRd

s Number on
ector Plan 1T

W part of RT

Cemetery E of Pactolus 54
Southwest Gate
Synagogue 2
Forecourt of Syn

Main hall of Syn

Porch of Syn

Corridor S of apse of
Syn

Trench S at AT

Upper Terrace at HoB 5
Building W of B

West Road 61



BIBLIOGRAPHY
AND
ABBREVIATIONS

The following list includes references which are cited more than once and therefore abbreviated in the text.
Full references are given in the text for works cited only once.

Abbreviations of periodicals used throughout are those listed in the American Journal of Archaeology 82
(1978) 3-10. Abbreviations of classical authors generally follow those set forth in the Oxford Classical Dictionary,
2nd rev. ed., ed. N. G. L. Hammond and H. H. Scullard (Oxford 1970) ix-xxii.

The monographs and reports published by the Harvard-Cornell Expedition and referred to here are cited
below under Sardis. The reports of the Princeton Expedition were published under the general series title of
Sardis, Publications of the American Society for the Excavation of Sardis. Seventeen volumes were planned by
H. C. Butler, Director of Excavations (Sardis I [1922] viii); of these, nine were actually published and those
referred to in this volume are cited here under Sardis.

All publications preceding the Princeton Expedition will be found in the prospective Bibliography of Sardis
(available in mimeographed form from the Sardis Expedition, Fogg Art Museum, Harvard University). A
preliminary selection appears in G. M. A. Hanfmann, Letters from Sardis (Cambridge, Mass. 1972) 346-349.
Reports of the current expedition have appeared regularly since 1959 in the Bulletin of the American Schools of
Oriental Research (BASOR) and Tiirk Arkeoloji Dergisi (Dergi) of the Turkish Department of Antiquities.

Almagro Gorbea
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| INTRODUCTION

Sardis has been renowned as a center for the
working of metal since the Lydians first panned gold
from the Pactolus River, developed techniques for re-
fining gold and invented the first bimetallic coinage.
The ancient sources from Herodotus on tell of her
fabulous wealth and enumerate rich objects in gold,
silver and bronze manufactured by her craftsmen and
deposited in important sanctuaries in honor of the
gods.? In later times her iron work was preferred for
cutting tools; and the city was a center of an imperial
arms factory, turning out weapons and armor for the
troops of Rome.’

Earlier Expeditions and Finds

All expeditions to Sardis from the time of the early
treasure hunters and explorers to the present generation
of scientific archaeologists have hoped to discover some
of the lost riches of the Lydian kings.

Looting in the royal tombs at Bin Tepe probably
began in the Lydian era and continued through Roman
and medieval times to the present, leaving little of value
beyond the actual structures of the tombs themselves.
Some material, however, remained in lesser tombs.

The Princeton Expedition, working from 1910-
1914 under Howard Crosby Butler, and in 1922 under

1. Hanfmann-Waldbaum, 310-315.

2. See Chap. II and Sardis M2 (1972) passim.

3. Broughton, 826 (iron cutting tools); Sardis M4 (1976) 7, 14-15,
106 (arms factory).

T. Leslie Shear,’ recovered a number of fine vessels in
copper alloy and silver, and quantities of gold and
silver jewelry from the more than 1,100 Lydian graves
opened. The graves and their contents, including metal-
work, were published only in summary form;’ and most
of the objects are not fully described or closely datable.
The jewelry and seals, published in a monograph by
C. Densmore Curtis,” are more completely discussed
and illustrated, although the published photographs
lack the sharpness of definition necessary for close
analysis of the pieces.

The collections of finds made by the Princeton
team have been broken up, and much was lost or
destroyed in the turbulent period of World War I and
the early 1920s.” Of the preserved metalwork, all of the
jewelry, some bronzes and about half the silver objects
from the tombs are in the Istanbul Archaeological
Museum (963-971).° Several objects are in the Metro-
politan Museum of Art in New York, including one
silver and several copper alloy vessels apparently from

4. Sardis R1 (1975) 2-3.

5. Sardis 1 (1922) 78-86 (season of 1911); 115-122 (1912); 140-144
(1913); 154-156 (1914). Most of the graves had been at least partially
robbed and only some 70 of 1,104 graves contained any objects
(Sardis R1 [1975] 2).

6. Sardis XIII (1925).

7. Sardis 1(1922) ix, x; Sardis X111 (1925) 9. According to Butler
(Sardis 1[1922] x) a collection of bronze mirrors was lost in the wars.
At least one decorated mirror is now in Istanbul (Oliver, “Bronze
Mirror,” 113-120) and another, plain one is in the Ashmolean (see
991).

8. See Chap. IV and Oliver, “Bronze Mirror,” 113-120.
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tombs§ a number of copper alloy and iron arrowheads
of various types and dates; and a fragment of a copper
alloy statue (972-988). A few pieces are in the Ashmolgan
Museum, Oxford, including one of a set of four tiny
gold lions (989) the rest of which are in Istanbul,’ and
some small bronzes (990-992). A miscellaneous collec-
tion of small bronzes was given to the Fogg Art Museum
of Harvard University by Mrs. Frederick M. Godwin,
widow of a member of the Princeton team (1001-1016).

In addition to these excavated finds, a number of
chance finds made prior to the Princeton Expedition
and allegedly from Sardis or the Sardis region have
turned up in scattered museums and collections. At
least one object, a brass steelyard acquired in the late
nineteenth century, is in the British Museum (993)."°
Some gold jewelry in Achaemenid style is in Berlin
(994-996)."' The whereabouts of three small gold pen-
dants allegedly found in a tomb near Sardis in 1899,
and of a gold diadem purportedly found in a sar-
cophagus at Sardis and seen in the antiquities market in
Smyrna in 1917 are not known,'> and their Sardian
provenance remains open to question.'’

The Harvard-Cornell Expedition

The metalwork recovered by the Princeton Expe-
dition and earlier explorers came primarily from tombs
and is rather limited in character and date. The recent
excavations have been more extensive both in areas dug
and in range of materials recovered.

In the course of excavations from 1958 to 1974 the
Harvard-Cornell Expedition has turned up more than
one thousand metal objects of iron, copper and its
alloys bronze and brass, gold, silver and lead. This
material covers all major periods of Sardis’ occupation:
Bronze Age, Lydian, Persian, Hellenistic, Roman,
Byzantine and Turkish, with the bulk of it coming from
Lydo-Persian and Late Roman-Early Byzantine phases.
Many kinds of metal objects are represented. They
include domestic utensils and agricultural implements;
carpenters’ and masons’ tools, nails and clamps; weapons

9. Ashmolean 1928.323, Sardis XIII (1925) 34, pl. VIII no. 86;
Sardis R1 (1975) 3.

10. Walters, Bronzes, 359 no. 2991.

11. Luschey, 760-772, esp. 770, fig. 5; Otto, 9-22, esp. 11, fig. 1.

12. Collignon, 188-191; Walter, “Antikenbericht,” cols. 223-260,
esp. col. 251 no. 9, fig. 140.

13. Oblique reference is made to a treasure of Early Hellenistic
jewelry allegedly from Sardis and now in the Schmuck-museum,
Pforzheim (Hoffmann-Davidson, 2, 64, 123, 162). The treasure, of 4th
C. B.C. gold, is published in Segall, passim, but no provenance for the
hoard is given in the text. According to Hoffmann (personal communi-
cation, 1979) information on the provenance came from the dealer and
is therefore not totally reliable.
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and armor from the many battles in the history Qf
Sardis; shopkeepers’ weights and balances and their
stock-in-trade—hardware, locks and keys, pots and
pans; jewelry, mirrors and cosmetic implements frc?m
the boudoirs of the ladies of Sardis; liturgical equip-
ment of the local Christian clerics, and odds and ends
of assorted types from all periods. In addition, a number
of finds in other materials such as stone molds and clay
tuyéres attest to the manufacture of metal objects in
certain periods.

Chronological and Geographical Distribution of Finds

Sardis is not a compact or conveniently stratified
site like a tell, and many sectors are disrupted by
erosion and earthquake or are thickly covered by
alluvium brought down by flooded wadis from the
Tmolus and the Acropolis.' Consequently, there is
much disturbance in the sequence of finds. Distribution
of object types and materials is also strongly affected by
the nature of the sectors from which metal objects have
been excavated. For example, excavation concentrating
mostly on the freeing of major architectural monuments
(B-Complex, Synagogue, Bath CG, Artemis Temple,
etc.) yielded such objects as nails, clamps, tacks and
other articles related to construction; while domestic or
commercial sectors (House of Bronzes, Pactolus North,
Byzantine Shops and to some extent the Acropolis),
which were usually better stratified, generally produced
objects exhibiting a wider range of functions.

Owing to these limitations and discrepancies in the
nature of the evidence, any attempt at statistical analysis
of materials or of object types by date would be mis-
leading. Taken as a whole, however, the Sardis metal-
work is highly diversified and provides an interesting
overall picture of metalworking at Sardis throughout
history.

Third millennium B.c. (Early Bronze Age) material
comes primarily from graves at the sites of Ahlath
Tepecik and Eski Bahikhane on the Gygean Lake
(PlanI)," and provides evidence for the use at that
time of copper, silver and gold, the latter probably from
local sources (1-3, 717, 718, 881). Middle and Late
Bronze Age metal finds are exceedingly rare, but some
Early Iron Age implements of iron and copper alloy
have been found in deep levels of the Lydian Trench at

the HoB sector (118, 127, 172)." Lydian and Lydo-
Persian material comes from higher levels of the Lydian

14. See Sardis R1 (1975) 25-26.
l§A BASOR 191, 7-9; 199, 12-16; Mitten-Yiigrim, “Ahlath
Tepecik,” 22-29; idem, “Gygean Lake,” 191-195.

16. BASOR 186, 31-37; 170, 6-9; 162, 14-16; Nestor (Jan. 1,1967)
473,
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Trench as well as from stratified deposits at PN on the
banks of the river. A few Lydian tombs in the Bin Tepe
cemetery and elsewhere were explored by the present
expedition, but all had been robbed and yielded only a
few objects of interest."”

Because of the lack of detailed stratification for the
Hellenistic and Roman Imperial eras, surprisingly few
metal objects attributable to these periods have been
found." Nevertheless, some objects of these dates have
been identified on stylistic grounds. These come chiefly
from mixed deposits in HoB, Middle and Upper Ter-
races, the Building B-Gymnasium area, Pactolus CIiff,
and the Artemis Precinct including Trench S, Building
L and the Kagirlik Tepe Cemetery.” A few Roman
graves containing some metal objects have also been
found near HoB.

The Late Roman-Early Byzantine period is well
represented by the wealth of material coming primarily
from the Byzantine Shops and the House of Bronzes
proper—the house of a rich cleric, possibly the Bishop
of Sardis.”® The shops and the House of Bronzes were
both destroyed in the Sassanian Persian attack of
AD. 616 and not reused, leaving many of their
contents intact in well-dated contexts (Plans III and
V).

The shops contained an interesting combination of
the merchants’ own equipment and merchandise:™
steelyards, balances and weights for weighing goods;
iron farm and carpentry tools and utensils; copper
and copper alloy vessels of all descriptions; and
large numbers of locks and keys. The shops and the
House of Bronzes both contained quantities of Chris-
tian liturgical equipment: incense burners, lamp
holders, crosses, an incense shovel and the like (577-
609).

The Early through Late Byzantine phases at other
sectors at Sardis are not so well-defined. Metal objects
that can be dated stylistically to the Byzantine era are
known from the Acropolis, Road Trench, PN, PC, the
Artemis Precinct and Bath CG as well as from several
Byzantine graves on the Acropolis and at PN.

17. E.g. BASOR 186, 38-52; 166, 27; Greenewalt, “Lydian
Graves,” 113-145.

18. See Sardis R1 (1975) 5.

19. See ibid., 13-16 “Sector Index” for references to these areas,
and Chaps. IV-VIII for excavations and soundings in the Artemis
Temple and Precinct.

20. See Sardis M4 (1976) 43-44; Hansen, 173.

21. For date of destruction see Sardis M1 (1971) 1-2; Sardis M4
(1976) 53-55; Foss, “Fall of Sardis,” 11-22; idem, “The Persians in Asia
Minor and the End of Antiquity,” EHR 90 (1975) 721-747, esp. 736-
738. For on the i ic evid see Sardis M7 (1981)
208-209.

22. See J. S. Crawford, forthcoming report on the BS.

Turkish objects, for the most part, are not well
stratified, although they are found occasionally in the
upper layers of fill in the major sectors, especially the
Acropolis, Building B-Gymnasium Complex and HoB.
An exception is PN where an area west of the destroyed
apse of Church E at levels ca. *91.00-90.00 represents a
Turkish village occupation of the Selguk (fourteenth
through sixteenth centuries) and Ottoman (seventeenth
through nineteenth centuries) eras.”® Here, a few strati-
fied metal objects were associated with a possible work-
shop (162, 167).

THE SARDIS METAL INDUSTRY IN HISTORY

Mineral Resources and Mining

The major metals used in ancient Sardis were
copper, iron, gold, silver, lead, tin and zinc—the latter
two employed primarily as alloying constituents with
copper. Some of these metals were available in the
vicinity of Sardis; others must have been imported.

Gold

Gold was the most famous of Sardis’ mineral
resources in Lydian times. Ancient authors tell us that
the chief source was the alluvial gold washed down
from Mt. Tmolus by the Pactolus River that flowed
through the city of Sardis.”* Gold was also undoubtedly
mined directly on Mt. Tmolus, as well as at other
deposits within one or two days’ journey of Sardis.

According to Strabo (13.1.23; 13.4.5), native gold
had been exploited at least from the time of Gyges in
the seventh century B.C. through the time of Croesus in
the mid-sixth. But by Strabo’s own time, towards the
end of the first century B.C., the gold in the Pactolus
had apparently been exhausted. Although the Sardian
gold industry in the Lydian era is thus documented, it is
not known exactly how long the gold supply lasted.

It has been suggested that the Pactolus gold was
worked as early as the third millennium B.C. and that its
products were traded as far afield as southern Meso-
potamia.”® A few gold objects have indeed been found in

23. Sardis M4 (1976) 91-92, 97.

24, See Chap. 1I, Sources 3-16.

25. F. E. Whitmore and W. J. Young, “Application of the Laser
Microprobe and Electron Microprobe in the Analysis of Platiniridinm
Inclusions in Gold,” in Boston Museum of Fine Arts Research
Laboratory, Application of Science in Examination of Works of Art,
Proceedings of the Seminar: June 15-19, 1970 (Boston 1973) 88-95;
W. J. Young, “The Fabulous Gold of the Pactolus Valley,” BMFA 70
(1972) 5-13. Young, noting platinumiridium inclusions in Lydian gold
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the Earl
71; ; ear y Bronze Age graves on the Gygean Lake (717,

but it has not yet been determined whether the
gold used was local, although it seems most likely.’” The
question of trade in Pactolus gold at such an early date is

highly complex and must remain unresolved for the
present.

After the conquest by Cyrus in 547 B.Cc. Sardis
became a tributary of the Persian Empire. A Persian
source of the fifth century B.c. reports that Sardian gold
was among the tribute brought to the capital at Susa
where it was worked by Median and Egyptian crafts-
men.”® This tribute implies that Lydian gold sources
were still productive at least through the end of the sixth
century B.C. and possibly into the fifth—an inference
supported by the story of Pythius, a wealthy Lydian who
owned his own gold mines at the time of Xerxes in the

coins, an Achaemenid earring and in several gold objects from the
Royal Cemetery at Ur, concluded that Pactolus gold was the most
likely source for all objects examined. He based his judgment on the
presumed rarity of such inclusions in natural gold ores, and on the fact
that Lydian gold was imported in Achaemenid Persia (see Chap. II,
Source 36). In 1975 S. M. Goldstein of the Sardis Expedition
examined all the gold objects and gold industrial samples from Sardis
for platinumiridium inclusions and found that none of the Lydian gold
samples from the gold refining area contained these inclusions. On the
other hand, a Lydian earring (see 719) did contain them. If, as seems
likely, the industrial material derives from local Pactolus gold, it would
seem that not all local gold contained platinumiridium inclusions (see
BASOR 228, 54). K. R. Maxwell-Hyslop, “Sources of Sumerian Gold:
The Ur Goldwork from the Brotherton Library, University of Leeds. A
Preliminary Report,” Iraq 39 (1977) 84-85, and J. D. Muhly, review of
Branigan, degean Metalwork, in Materials Science and Engineering
19 (1975) 159, posit other occurrences of platinumiridium in gold
deposits nearer to Sumer that might have been more likely sources for
the Ur gold. Indeed, D. Meeks and M. S. Tite recently have shown
that platinumiridium inclusions are not commonly found in ancient
gold objects, including Lydian coins, although inclusions of related

platinum group elements occur fairly frequently. They conclude that

the presence of these inclusions shows only that the gold in question

originated from placer deposits, and cannot be used to identify the

exact source. See D. Meeks and M. S. Tite, “The Analysis of

Platinum-group Element Inclusions in Gold Antiquities,” JAS 7 (1980)

267-275. Péaszthory, “Electrum Coins,” 156 also failed to distinguish

platinumiridium inclusions in the Lydian coins he investigated. (It

should be noted also that the Achaemenids received gold from Bactria

as well as Lydia; see Chap. 11, Source 36.) The whole issue of the origin

of the gold used at Ur or in Achaemenid Persia seems quite a bit more

complicated than Young and Whitmore allege.

26. See above, n. 15.

27. Neutron activation analyses show a silver content of ca. 6-15
percent in the Early Bronze Age earplugs (see 717-718 and Chap. V).
The relatively high silver content is in keeping with findings for gold
from later contexts at Sardis, though is not in itself conclusive (see
Chap. V and Hanfmann-Waldbaum, 313-314). S. M. Goldstein,
(personal communication, 1978) found no platinumiridium inclusions
in the earplugs when he examined them under the binocular micro-
scope in 1975.

28. See Chap. II, Source 36; Kent, 144 = Sardis M2 (1972) no. 303.
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carly fifth century B.c.” Hellenistic inscriptions from
Sardis testify to rather lavish use of gold to ornament
bronze portrait statues, a practice which G. M. A.
Hanfmann suggests may indicate the continued local
production of gold (see Chap. 1I, Source 54).

Modern exploration has proved the presence both
of gold and of ancient mining activity near Sardis.
M. Collignon reported a possible mine and ancient
workings discovered near the Pactolus by the engineers
Catalanos and Axiotakis of Smyrna. The find consisted
of a vein of quartz with traces of a water conduit nearby,
the latter interpreted as part of an installation for
washing minerals.”® The exact location and date of the
installation are not stated in Collignon’s report and have
not been established by the present expedition. In a
recent article, however, Clive Foss suggests that the
workings found by Catalanos and Axiotakis should be
equated with traces of mines discovered by Clarence
Wendell in 1967 about 3 km. south-southwest of Sardis.
These workings are on a ridge above a site identified by
Foss as ancient Metallon (“The Mine”) on the
Pactolus.”

H. C. Butler, director of the Princeton team,
claimed to have collected a number of small bits of gold
in pits dug in the Pactolus bed, although he presented
neither detailed description nor scientific evaluation of
these findings.” In a later article, T. L. Shear refers to
Butler’s report but implies that it lacks value as evidence
for the continued presence of gold in the river.”

In explorations conducted more recently under the
auspices of the Maden Tetkik ve Arama Enstitiisii
(MTAE), S. Birgi and M. Saydamer found traces of
gold in the alluvia flowing into the Hermus valley
between Turgutlu and Salihli.** Quantities of gold ap-
parently do not warrant modern exploitation but they

29. See Chap. I1, Sources 33 and 34; Herodotus 7.27-29; Plutarch,
Moralia 262e-263a.

30. M. Collignon in “Séance du 6 Février, 1903, CRAI (1903)
73-74. Dominian, 584, also refers to ancient workings “on the slopes
of Mount Tmolus” and on Mount Sipylus, although he does not locate
them specifically.

31. Foss, “Explorations,” 37-39. The name of Metallon as a place
where the Pactolus yielded its riches is found in Nonnos, Dionysiaka
13.472, 5th C. A.D. (see Chap. II, Source 14). Reconnaisance in 1980
failed to find any surface trace of the remains described by Wendell.

32. Sardis 1 (1922) 16 n. 1.

33. See T. L. Shear, “The Gold Sands of the Pactolus,” CW 17
(April 28, 1924) 188.

34, S. Birgi, “Occurrence of Gold in the Sardis (Salihli) Region,”
MTAE Report no. 1521 (Ankara 1944) and M. Saydamer, “Report on
the Prospecting of Gold in the Alluvia Between Turgutlu and Salihli,
with a Detailed Study of Gold in the Area Around Sart Cay,” MTAE
(Ankara 1963), both unpubl. and both in Turkish. See also Pamir-
Erentéz, 98-99.
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do confirm the numerous ancient references to the
sources of Sardian wealth.

Silver

The Lydians were noted for wealth in silver as well
as gold, and indeed the Pactolus gold was actually a
natural electrum (argentiferous gold) with silver content
ranging from ca. 17 to 24 percent.”® Silver could be
extracted from the gold by the process of cementation or
chlorination, some evidence for which has been found in
the workshops on the Pactolus bank.* Silver is also to
be found at the hot springs of Sart Camur Hamamlar
just south of Sardis, and in the vicinity of Kemalpasa
and Kurudere, where possible ancient workings of the
lead-silver ore galena have been noted.”” Argentiferous
lead is noted also in the Salihli district, and to the north
at the Balya lead mine, which is said to have been
operated since antiquity.*®

Iron

While major sources of iron are not found in the
immediate neighborhood of Sardis, several rich deposits
are within a few days’ journey. Among the richest in ore
potential today are the Camdag deposit in the Marmara
region near Izmit; the Cavdar-Koslar deposits in Séke
(magnetite and hematite); the Ayazmant deposits north
of Izmir and 20-25 km. east of Ayvalik where magnetite
ore is found in association with copper ores (chalco-
pyrite, covellite, malachite and azurite); the Sakarkaya
deposit in Milas south of Aydin (magnetite, hematite,
pyrite and pyrrhotite); the Hortuna deposit east of
Izmit, 8 km. northwest of Torball (hematite and
limonite); and the Egmir deposits 30 km. northeast of
Edremit (hematite and limonite).”” Ancient sources,

35. Hanfmann-Waldbaum, 314, and S. M. Goldstein, unpubl.
report, 1969.

36. Hanfmann-Waldbaum, 311-313,

37. Sardis R1 (1975) 21; W. Gentner, et al. “Silver Sources of
Archaic Greek Coinage,” Die Naturwissenschaften 65 (1978) 276, fig. 4,
Table 1 nos. TG 9, 10.

38. Pamir-Erent6z, 101; Ryan, 7, 66; Ravndal, 128, 149; de Jesus,
“Metal Resources,” 100 n. 12; idem, “The Metallurgy of Early Bronze
Age Troy and its Relationship with Greater Anatolia,” in Troy:
History and Contacts Proceedings of the 4th International Colloquium
on Aegean Prehistory, Sheffield, Eng. 1977, forthcoming.

39. Ravndal, 141, 142; A. Giimiis, “Iron Ore Deposits of Turkey,”
in Symposium on Iron Ore Held in Isphahan, Iran Oct. 2-5, 1963,
(CENTO n.d.) 64, 66, 69-70, 72, 75-76 and maps; Ryan, 81-83, 86;
Pamir-Erent6z, 100 and map; C. Nishiwaki, “Iron Ore Deposits of the
Middle East, Asia and the Far East,” in United Nations Panel of
Experts on World Iron Ore Resources, Survey of World Iron Ore
Resources: Occurrence and Appraisal (New York 1970) 104-108.
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however, do not say whether the Lydians and their
successors exploited any of these iron ore deposits.*
The fame of the Sardian iron industry in Roman times,
and particularly of the imperial arms factory or fabrica,
probably implies an abundant local source of iron.

Copper

Copper occurs in greatest abundance in eastern
Turkey and Cyprus, where it has been extensively mined
and exported since the Bronze Age. Sources of copper
in the nearer vicinity of Sardis are not common, though
some are reported in the Tmolus range,”" and Ryan
notes “insignificant deposits” in Aksehir and Turgutlu
counties near Manisa.* Copper ores are also found in
association with iron ores at some locations—specifically
the Ayazmant deposits north of Izmir. Ravndal men-
tions deposits with evidence of ancient (undated)
workings at Kilisse-Alan 45 km. southwest of Biga, and
mines at Asarli and Bulbul-Dereh in the Izmir (Smyrna)
region.”® As with iron, there is no specific documentary
evidence for ancient exploitation of copper.*

Tin, Lead, Zinc

To date, no reliable source of tin has been found in
Turkey. Known ancient sources of tin include areas as

40. See Greenewalt, Ritual Dinners, 18 n. 21; and Lucian, Charon
11-12 (Chap. 11, Source 58) who has Croesus say that Lydia is poor in
iron. It has been suggested that magnetite iron ore was to be found at
Magnesia ad Sypylum (modern Manisa) (C. Foss in Sardis R1 [1975}
21, 171 n. 19 citing RE s.v. “magnet”). The relevant passage is Pliny,
N.H. 36.128: “Sotacus describes five kinds of magnet . . . a fifth from
Magnesia in Asia Minor ... the most worthless kind is that of
Magnesia which is white, has no power of attracting iron and
resembles pumice.” D. E. Eichholz, editor and translator of Pliny N. H.
in the Loeb Classical Library edition from which the above passage
was taken, says “Possibly not all the five varieties were magnetite. The
last stone . . . from Magnesia in Asia Minor, was probably the variety
of talc which is called payvijtig AiBog by Theophrastus (de Lap. 41).
However, magnetite is found today at Manisa, the ancient Magnesia,
25 miles E.N.E. of Smyrna,” (Pliny, N.H. vol. X [1962] 103, n. *d’).
Eichholz does not document this source and it is not noted in recent
geological literature; there is, in any case, no concrete evidence that
iron ore was mined here in antiquity.

41. Alfred Philippson, Reisen und Forschungen im westlichen
Kleinasien 11 lonien und das westliche Lydien Dr. A. Petermanns
Mitteilungen aus Justus Perthes® Geographischer Anstalt, Ergdnzung-
sheft nr. 172 (Gotha 1911) 68. A copper deposit appears on the Izmir
sheet of the Geological Map of Turkey in the mountains west of
Odemis, but is not discussed in Pamir-Erentoz.

42. Ryan, 30.

43, Ravndal, 140-141, and see Ryan, 30.

44. See de Jesus, “Metal Resources,” 97. de Jesus, noting general
lack of chronological data, advises the necessity of caution in assuming
ancient exploitation of most Anatolian mineral sources.
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far afield as Spain, Cornwall, Bohemia,
and an unspecified region to the east of

whence it had to be imported for the
bronze.*

northern Italy
Mesopotamia,
production of
2 Some deposits in Turkey are occasionally
mentioned in the literature,* but the reports seem
largely unsubstantiated.

Lead occurs in association with silver in the ore
galena which is extracted along with zinc in the Balya
mine in the Balikesir region. This mine is said to have
been worked since antiquity and to have continued in
operation intermittently until 1938.*" Several other lo-
cations, also containing silver and zinc, appear on
Ravndal’s map in the district from Balikesir to the
coast.*® In addition, Ryan notes similar deposits in the
Salihli and Alasehir regions,”” as well as near Liib-
bayayla in the Tmolus range south of Sardis (Plan I).*

Ryan mentions zinc in association with lead in the
Manisa district near Subesir, Mentise, Kobaklar and
Tiirkal, as well as in several locations near Izmir.”'

According to Strabo (13.1.56) a mineral called
“mock-silver,” usually believed to be zinc, was found in
the Troad at Andeira, and on Mt. Tmolus. His descrip-
tion of the process used to extract “mock-silver” is
problematic and has caused some modern scholars to
doubt the identification with zinc.”

Evidence for Metalworking at Sardis

Literary and archaeological evidence confirms that
local metallurgical and manufacturing activities often
took place at Sardis. Most of the major metals—gold,
silver, copper, iron—were involved in these efforts,
although at different times some materials were more
important than others.

Gold and Silver

The production of gold and silver luxury objects
and coins was, of course, a major industry in ancient
Lydian Sardis.

45. See Muhly, Chaps. 1V, V; J. C. Waldbaum, From Bronze to
Iron: The Transition from the Bronze Age to the Iron Age in the
Eastern Mediterranean SIMA 54 (Goteborg 1978) Chap. S.

46. See e.g. Muhly, 257; Ryan, 62-63.

47. Pamir-Erentdz, 101; Ravndal, 149, 151; Ryan, 5.

48. Ravndal, fig. 8, map opposite p. 128 and text, p. 151; see also
Ryan, 6.

49. Ryan, 7. See also above n. 37.

50. Ryan, 8, and see Foss, “Explorations,” 39.

51. Ryan, 7-8.

52. Chap. II, Source 68. See also Forbes, VIII, 275-276; Michell,
21-22; Caley, 18-19; Eaton-McKerrell, 187-188; and below Chap. III, n. 4.

53. Chap. I1, Sources 20-30; Sardis M2 (1972) nos. 41, 62, 97-100.

Literary sources from Herodotus on speak of the
wealth of dedications in gold and silver lavished upon
the sanctuaries of Delphi, Ephesus, Boeotian Thebes and
elsewhere by the Lydian kings Gyges, Alyattes and
Croesus.” Among the items so dedicated was a statue of
a lion resting on a base of 117 gold bricks. The lion and
four of the bricks were of “refined” gold (fmegfog,
literally “cooked™); the rest of the bricks were of
electrum or "white” gold.’* Also among the dedications
were a life-size gold statue of a woman, a great variety of
gold and silver vessels—some of immense size—and
jewelry.®® While it is assumed that most of these items
were made in Sardis of local materials and by local
Lydian craftsmen, some of the more spectacular objects
were produced by foreigners, especially Eastern Greeks.
A silver bowl on a welded iron stand, dedicated by
Alyattes at Delphi, was the work of Glaukos of Chios;
and a silver crater, dedicated by Croesus at Delphi, was
reputedly made by Theodoros of Samos, one of the most
famous metalworkers and sculptors of his time.*

Little direct evidence for this richness has been
found by the current Sardis Expedition, although the
Princeton Expedition discovered a number of small
silver vessels and a considerable quantity of gold and
silver jewelry in Lydian tombs.”” The successive plun-
dering of the Lydian capital from the Persian sack in the
late sixth century B.C. to the campaigns of Tamerlane in
the early fifteenth century A.D. certainly explains the lack
of precious metal outside of tombs.*®

Despite the dearth of luxurious objects, evidence for
processing of gold and silver at Sardis is not lacking. A

54. Sardis R2 (1978) 14, 30. See Elderkin, 1-8 for suggested recon-
struction of the gold lion monument. Healy, 201, makes a distinction
between “white gold,” which he views as a natural alloy of gold and
silver, and “electrum,” an artificial alloy.

55. P. Amandry, “Statue de taureau en argent,” BCH-Suppl. 4
Etudes delphiques (1977) 291, has suggested that an archaic, nearly
life-size sphyrelaton statue of a bull in silver, found at Delphi in 1939,
was one of the gifts of Croesus in p metal that h ped
both plundering and mention in the ancient literature. In the sami
hoard were remains of several chryselephantine statues, including two
nearly life-size—a male and a female—with much of their decorative
gold plating preserved. Because of the lavish use of gold and East
Greek elements of style in these statues, it has been suggested that these
too are Lydian offerings and that the figures may even represent
Croesus himself and other members of his family, although Apollo and
Artemis are more likely identifications for the two largest figures. See
K. Koubetsos, “The Gold and Ivory Treasure of Delphi,” Tachy-
dromos 26 (29 June 1978) 41 and 36-41 for illustrations.

56. Sardis M2 (1972) nos. 62, 99; Sardis R2 (1978) 29, 30. For
other works in metal by Theodoros of Samos see Pausanias 8.14.8;
10.38.6; Pliny, N.H. 34.83.

57. See above ns. 5, 6.

58. Sardis M2 (1972) no. 140 (Persian sack, 547 B.C.); Sardis M4
(1976) 129 no. 36 and see App. 2, pp. 137-139 (Tamerlane).
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workshop area has been uncovered on the banks of the
Pactolus at the PN sector, testifying to the existence of
the Lydian gold industry.”” According to the excavator,
A. Ramage, the activities of the workshop area span
more than half a century from ca. 620 B.C. to the time of
Croesus, ca. 550 B.c. Scientific investigation suggests
that at least two different operations were taking place:
(1) the purification of electrum from its mineral impuri-
ties by means of cupellation and (2) the parting of gold
and silver from the refined electrum by the process of
cementation.

Associated with cupellation were two to three
hundred small, hemispherical depressions or “cupels” in
the ground. These were lined with clay, showed traces of
burning and slag, and often contained pieces of oxidized
lead and tiny gold globules and dribbles. Fragments of
thin gold foil, some dark and some light in color, and
several furnaces have been linked with the cementation
process.*

Further signs of metallurgical activity at PN in-
cluded dump areas containing quantities of lead oxide
(litharge), fragments of clay tuyéres (bellows nozzles), an
iron blow pipe and many sherds with gold globules and
lead slag adhering to them.

Herodotus’ reference to “refined” or “cooked” gold
as distinct from “white” gold or gold-silver alloy in
respect to the lion on its geld brick base at Delphi
(Hdt. 1.50) may well refer to gold that had been
cemented, and the institution of the first bimetallic
coinage under Croesus (Hdt. 1.94) may also stem from
the Lydians’ ability to separate the two metals.*'

59. BASOR 199, 18-25, 26-28; 228, 57, figs. 10, 11; Hanfmann-
Waldbaum, 310-313. Complete study of the gold refinery operations
and technology will be published in a fortk g monograph by
S. M. Goldstein.

60. Hanfmann-Waldbaum, 311-313; cupellation process: Tyle-
cote, 79-80; Forbes, VIII, 172-173. For cupellation in ancient and mod-
ern Persia see Wulff, 13-14. Cementation or chlorination process:
Tylecote, 3, 82; Forbes, VII, 175-176; Healy, 154-155; idem, “Greek
Refining Techniques and the Composition of Gold-Silver Alloys,”
RBN 120 (1974) 25-28, and see Diodorus Siculus 3.14.1-4 for ancient
description of the process.

61. Hanfmann-Waldbaum, 313, 315. See Sture Bolin, State and
Currency in the Roman Empire to 300 4.p.. (Stockholm 1958) 23-37,
Table 2, p. 24 for possible dilution of pre-Croesan Lydian coins by
deliberate addition of silver. In any case, the amount of silver shown in
the coins in Bolin’s table (ca. 45-69 percent) is considerably greater
than that found in the natural Pactolus electrum (ca. 17-24 percent)
implying some deliberate alloying. More recent analysis of coins from
the time of Alyattes has also shown high silver contents, see Paszthory,
“Electrum Coins,” 151-156. Of three coins examined two were
approximately 50 percent gold and 50 percent silver; the third was an
ancient counterfeit having a silver core covered with a thin sheet of
electrum. Pészthory, unlike Bolin, assumes the 50:50 electrum alloy is
natural. The ancient counterfeit, however, shows that at least some

Evidence for production of actual gold or silver
objects was less dramatic, consisting primarily of a
number of small stone jewelry molds and an intaglio die
for raising decorative relief patterns in gold foil. The die
(948) is made of copper alloy and comes from a sixth
century B.C. context at HoB. The design on the surface
can be closely paralleled on a small, gold foil, relief
plaque from the archaic Artemesion at Ephesus,*
perhaps a tiny remnant of the wealthy gifts once
dedicated there by Croesus. One of the jewelry molds
(949) comes from a Lydian level at PN and was
apparently used to cast an assortment of small earrings
and pins. Four similar molds from HoB (950-953) are
possibly Lydian, although the contexts in which they
were found are less clearly datable.

From much later come fragments of a crucible
containing a slaggy crust with driblets of gold on the
interior (958). The crucible was found in the Byzantine
Shops and was possibly used to obtain small amounts of
gold for making jewelry or gilding small objects. A few
copper alloy objects of various dates had been gilded on
their surfaces, among them 916, a statuary horse’s ear,
perhaps Hellenistic or Roman in date, and 685, an Early
Byzantine brooch. Gilded bronze statues of archaic date
are known from literary sources, and the practice of
gilding marble sculpture and architectural ornament was
common for a long time.*’

Copper Alloys

Copper alloys containing varying amounts of tin,
lead and zinc were produced in quantity in all periods at
Sardis as the abundance of catalogued objects, probably
in local style, will demonstrate. Some of the earliest
pieces contain small amounts of arsenic, possibly as a
deliberate addition.*

Because copper alloys can be worked and cast into
complex shapes, they were used for a wide variety of
objects ranging from the most mundane and utilitarian

experiments in cheating were taking place in the royal mint. The
beginning of the Sardian refinery in the late 7th C. B.C. corresponds
well with the date assigned to the coins in question. Bolin's suggestion
(p- 32) that addition of silver goes back to the earliest coinage and that
the state stood to gain about 30 percent in value on an exchange of
state-minted coins for ingots of natural electrum raises the possibility
that the incentive for the introduction of coinage arose from the
institution of the refinery. It is interesting to note in this regard that
Pollux, Onomasticon 7.98, refers to Gygean gold as &inegpbog (refined).
See Chap. II, Source 23.

62. Hogarth, Ephesus, 113, pl. X no. 4.

63. See Chap. 11, Sources 44-46, 54, 57. See also Sardis R2(1978)
9, 112 no. 128.

64. See 656, 657 and Chap. V, Table V.3 for analyses.
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to fine liturgical utensils and Jjewelry. Copper alloys were
also, presumably, the preferred metals for sculpture in
most periods, although direct evidence for this is pro-
vided mainly by small figurines or objects with animal or
human figurative decoration and not by the remains of
monumental works of art in metal. An ancient source
mentions gilded bronze statues of Apollo, Artemis and
Herakles by Dipoinis and Skyllis which were taken by
Ardashir (Cyrus). The original location of these statues
is not known and the sculptors were Cretan Greeks
rather than native Lydians.*’ A small bronze statue of a
girl carrying water, made in Athens and dedicated there
by Themistocles before 480 B.C., was carried off by the
Persians in 480, and seen in the Sanctuary of the Mother
at Sardis by Themistocles himself sometime between 468
and 465 B.C.*® A bronze portrait statue of a Lydian
named Adrastus belonged to the Early Hellenistic
period.”” Another was erected to Heliodoros, son of
Diodoros; and a third with a gold wreath was made in
honor of an unnamed ambassador to Zeuxis. In the Late
Hellenistic period, before 50 B.C., a prominent citizen,
Iollas, was honored with three gilded and four other
bronze portrait statues. Under Augustus a bronze por-
trait statue of an official named Menogenes was decreed,
and a base with the name of a bronze sculptor can be
dated to the second century A.D.*

While these sources testify to the presence of monu-
mental bronze statuary at Sardis from at least the sixth
century B.C. through the second century A.D., the only
remains of this art are fragments of toes from a human
foot found by the Princeton Expedition and now in the
Metropolitan Museum of Art (972), and the gilded horse
ear mentioned above (916). Manufacture of small scale
figurative bronze work at Sardis is evidenced by an
unfinished decorative relief plaque—probably a horse
trapping—of an ibex with attachment loops at the back
(87). The piece has affinities with Scythian and Persian
style and probably belongs somewhere in the sixth
century B.C.

An area of industrial debris east of Building C in a
Hellenistic level of HoB may also relate to bronze
production. According to an unpublished report by the

65. See Chap. 11, Source 46; Moses of Khorene 2.12; Dipoinis
and Skyllis: Pliny, N.H. 36.9; Pausanias 2.15.1; 2.22.5; Clement of
Alexandria, Protrepticus 4.47.

66. See Chap. I, Source 47. Sardis M2 (1972) no. 274; Sardis R2
(1978) 19, 30-31.

67. See Chap. II, Source 48. Sardis M2 (1972) no. 270; Sardis R2
(1978) 31-32.

68. See Chap. 11, Sources 52-56. Sardis VI1.1 (1932) 19, 23, 50-51,
70, nos. 8.XI, 27, 56. See also Robert, 9-21; Pekary, 730-731. I am
grateful to G. M. A. Hanfmann for the last reference.
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late G. F. Swift, Jr. (1970), the industrial deposits here
extended over an area ca. 8-10 m. in diameter and were
ca. 50 em. thick. They contained fragments of the clay
floor of a furnace, pieces of clay molds, earth discolored
by heat, fragments of charcoal and corroded copper
and/or bronze, slag pieces and quantities of animal bone
(possibly to make bone ash for flux), all of which may
suggest the presence of a bronze foundry. The full
significance of this area and associated finds has not yet
been studied, nor has the exact type of industrial activity
carried on there been determined.”

Objects of copper and copper alloy were undoubt-
edly manufactured in or near the Byzantine Shops in
Late Roman and Early Byzantine times. A number of
hammered vessels in various shapes and sizes (490-498,
515-520, 523-528, 531-533) were found both inside sev-
eral of the shops and piled in the colonnade in front
of the doors, much as they would be displayed today in
the copper workers’ district of a Middle Eastern bazaar.
When analyzed, many of these vessels proved to be made
of nearly pure copper with only trace impurities.
Handles and other parts, however, were sometimes made
of cast bronze or wrought iron (Chap. V).

Iron

Evidence for iron use at Sardis dates at least to the
early first millennium B.C., as a few implements found in
deep levels of the Lydian Trench at HoB demonstrate
(118,127,172). Local production of iron utilitaxtian
objects was probably fairly continuous from that time
on, although on occasion a foreign specialist might be
called in for a job requiring particular skill. This was
apparently the case with the silver bowl on a welded iron
stand made by Glaukos of Chios that Alyattes dedicated
at Delphi. According to the sources, Glaukos was the
only man of that age who knew how to weld (koAldw)
iron;™ and his stand was still an item worthy of detailed
description by Pausanias on his visit to Delphi in the
second century A.D. (10.16.1-2).

Later on, specialized branches of the iron industry
developed, and Sardis became one of several major
centers of iron working in Asia Minor, each with its own
distinctive products. In Roman times, for example,
Sardian iron was valued for cutting tools—rasps,
swords, razors and engraving tools—while the best iron
for building purposes was believed to come from the

69. Large quantities of materials from the HoB industrial area
have been stored in the laboratory at Sardis and would amply repay a
scientific investigation.

70. See Chap. II, Sources 24, 59, 60; Sardis R2 (1978) 29; Pernice
62-68. i
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Black Sea area.” There was also a guild of nailsmiths at
Hierapolis south of Sardis, and a guild of bedmakers at
Tralles.”

The peak of the Sardian iron industry was in Late
Roman times when Sardis was endowed with an impe-
rial weapons and shield factory or fabrica.”” Such
factories, first established under Diocletian, were very
large and employed big work forces. The state owned
and operated them and supplied them with raw materials
such as iron and charcoal. Workers were ranked as
soldiers and tied to their occupations by heredity.”* Such
an institution would clearly have an important effect on
the social, economic and political life of the surrounding
community. Since the factory at Sardis was one of only
three such establishments in Asia Minor, it must have
represented a substantial undertaking.”

The factory buildings at Sardis have not been
located or excavated, and surprisingly few weapons
attributable specifically to the Late Antique period have
been found on the site. Foss suggests unexcavated
Building A—a large third to fourth century A.D. building
in the center of town—as a possible location for the
factory,” but there is no evidence to support this
identification. In fact, the central location of Building A
among the public structures of Sardis (Plan II) argues
more strongly against its housing a large, noisy and
smelly industrial establishment. In 1979 a detailed
surface survey located an area of industrial activity with
heavy concentration of slags and Late Roman coarse
pottery on the surface of the ground near the northeast
edge of the Late Antique city wall (Plan II, 9.15). This
area may have some relation to the fabrica which further
exploration would reveal. A few objects tentatively
identified as smith’s tools have been catalogued (143-
148), although none can be associated specifically with
the fabrica. Three inscriptions, however, confirm the
existence of the fabrica. The first (IN 64.3) is a grave-
stone from MTW made sometime between A.D. 300 and
600 reading “Tombstone belonging to (P)anion, worker

71. See Chap. II, Source 63; Stephanus Byzantinus, s.v. “Lake-
daimon™; Broughton, 826.

72. Broughton, 827.

73. See Chap. II, Source 64; Notitia dignitatum 11.18-39, ed.
O. Seeck (Berlin 1876) 32, ca. A.D. 400; Sardis M4 (1976) 7-8, 14-15,
106 no. 1; Jones, 1I, 834.

74. Sardis M4 (1976) 14; Jones, 11, 835; MacMullen, 29-33; idem,
Soldier and Civilian in the Later Roman Empire (Cambridge, Mass.
1963) 24-26, 30; O. Seeck, RE V1.2 (Stuttgart 1909) 1925-1930 s.v.
“fabricenses™; J.-P. Waltzing, Etude historique sur les corporations
pr ionelles chez les R ins 1I (Brussels 1896) 239-243.

75. Sardis M4 (1976) 7.

76. See Plan 2, no. 24; Sardis M4 (1976) 36-37, fig. 8; Foss, “Fall
of Sardis,” 17.
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in the fabrica and ducenarius.”™’ The second (IN 76.8)
was painted in a fourth century A.D. tomb (Grave 76.1)
dedicated to one “Flavios Chrysanthios ducenarius and
worker in the fabrica. . ..""® The third (IN 77.2), from
the same tomb, notes that the tomb owner was both
ducenarius and painter. The term ducenarius apparently
denotes a high salaried official of equestrian rank who in
this case may have been director of the arms factory.”

Items for local consumption were manufactured on
a smaller scale.”” As with copper and copper alloys, iron
products for household or commercial use were prob-
ably made in or near the Byzantine Shops where many of
them were sold. One shop was dubbed the “Hardware
Shop” (BS E9-11, Plan IIT) because of the quantities of
tools and utensils found in it. It contained, among other
things, nearly 150 bronze and iron locks (346-358, 365,
366), some of which were left unfinished when the shop
was destroyed. An object described as a stone anvil with
remains of iron on it was reportedly found in Room A
(BE-A) behind the Synagogue,®’ but was not seen by this
writer and must remain unevaluated.

Middle and Late Byzantine workshops in a second-
ary occupation of Bath CG may also have been con-
nected with a late phase of the Sardian iron industry.
Evidence was found inside the Main Hall (CGC) for an
activity that involved considerable firing and produced a
slag. A series of industrial hearths found at the north end
of CGC contained large amounts of charcoal and ashes
and was surrounded by dumps of industrial wastes; these
included lumps of iron, slag, pieces of vitrified brick and
tuyére fragments, all suggesting that iron ore was
smelted in the vicinity.*

Foreign or Imported Metalwork at Sardis

In addition to local metal production, both literary
and archaeological evidence reveal the presence at Sardis
of imported metalwork. This material came to Sardis
not only through trade, but also through invasion and
war.

77. See Chap. 11, Source 65; Sardis M4 (1976) 106 no. 2.

78. See Chap. II, Source 66; BASOR 229, 61-64; 233, 4-8;
“Roman Tomb in Sardis,” Archaeology 30 (1977) 56, Mellink,
“Archaeology,” 309-310.

79. See Chap. 1I, Source 67; BASOR 233, 6, 29 n. 5 and Foss,
“Fabricenses,” 279-283.

80. See Broughton, 826, for local systems of manufacture.

81. Clive Foss, Byzantine Cities of Western Asia Minor (Ph.D.
Dissertation, Harvard University 1972) 59.

82. Sardis R1 (1975) 140-141, 186 n. 48 and S. M. Goldstein,
unpubl. laboratory report, July 5, 1969.
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Accordin_g to.literary sources, foreign artists and
craftsmen (primarily East Greeks) were employed to
create some of the more luxurious objects associated
with the wealthy Lydian kings. Some statues placed in
the very sanctuaries of Sardis were made elsewhere and,
in fact, represented plunder rather than peaceful im-
ports. In addition, a number of the small metal objects
found at Sardis by the Harvard-Cornell Expedition are
unquestionably of foreign design.

Mention has already been made of the dedication at
Delphi of silver vessels made by Glaukos of Chios and
Theodoros of Samos, of the iron stand by Glaukos of
Chios, and of the Attic bronze statue present at Sardis in
the fifth century B.c. No remains of such monumental
works of foreign manufacture have been identified to
date. A number of smaller metal objects from several
periods and contexts do, however, provide some infor-
mation on various kinds of foreign contact throughout
history. While not all were well stratified, several may be
dated by parallels from other sites, thus helping to
further our understanding of chronological development
at Sardis.

The oldest such object is a bronze arrowhead (46)
whose closest analogies appear to belong to the Hittite
Imperial Age (ca. 1400-1200 B.c.).*® Unfortunately, the
context in which the arrowhead was found (a mixed fill
in the south colonnade of the Road Trench) does not
permit close dating, nor does it reveal anything signifi-
cant about possible Hittite contacts with Sardis.

Two bridle ornaments of “Scythian” type have been
identified (85, 86). Both belong to types with parallels in
Eastern Anatolia (Lake Van region) and in southern
Russia in the graves of Scythian nomads. The first was
found on or slightly above the floor of a sixth century
B.C. Lydian house in the PN sector.* The second
appeared in the area of Hellenistic Building C in the
HoB sector in a mixed fill containing material ranging
from the Lydian to Roman eras. Both probably date
somewhere between the mid-seventh and early sixth
centuries B.C., and are to be attributed either to the

Kimmerian invaders who swept through Western
Anatolia in the early part of that era or to Scythian
wanderers who infiltrated somewhat later. The nomadic
presence at Sardis is still rather obscure, although it is
attested to by literary sources. It is also suggested by
destruction levels at HoB that have been associated
with the Kimmerian invasion, and by a few more small
finds in the barbarian “animal style.”’

83. Parallels for objects noted in this discussion are cited in the
catalogue.

84. BASOR 199, 18, 21 fig. 11.

85. On Kimmerians and Scythians at Sardis see BASOR 211,
33-34 n. 28; Mitten, 44; Sardis R1 (1975) 6; BASOR 170, 6; 162, 12
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Other contacts with the East in the archaic period
may be found in a few probably Phrygian fibulae (671-
675). The earliest (671) is dated stylistically to the
eighth or early seventh century B.c., and, judging from
many parallels from Gordion and other Phrygian sites,
was almost certainly imported from Phrygia. The ori-
gins of the four other fibulae are more problematic.
These belong to types that originated in Phrygia but
apparently were copied later in the West, particularly at
Old Smyrna where molds for fibulae resembling 672
and 673 have been found. All four were found in
archaic contexts at HoB and PN with absolute dates
ranging from the late seventh through early fifth cen-
turies B.C.—a chronology that fits well with that of the
known examples from Phrygia and Ionia. It is possible
that at least some of the examples in this group were
made in Ionia rather than Phrygia, or even that they
are local Lydian products. At present, however, there
are too few examples from Sardis to make a definitive
statement as to foreign versus local manufacture.

The battle with the Persians in 547 B.C. that led to
the defeat of Lydian Sardis and the downfall of King
Croesus is amply attested to by the quantities of Persian
arrowheads found on the Acropolis and in the HoB
sector. Two main types of arrowhead can be distin-
guished: a leaf-shaped, ribbed and socketed point (18-
36), and a three-edged socketed point (41-45). Both
types are widely distributed in the Eastern Mediter-
ranean and Near East, and numerous examples of each
have been found at sites in Anatolia and Greece in
contexts relating to the Persian wars of the sixth and
fifth centuries B.C. Also probably Achaemenid are three
examples (49-51)—one in copper alloy, two in iron; the
former from the Road Trench, the latter two from the
Acropolis; none is from a good context. Closest parallels
can be found in the Treasury at Persepolis.

" The outstanding import of the Hellenistic era is a
small earring of gold and semi-precious stones found in
the Roman terracing fill beneath the northwest corner
of the Main Hall of the Synagogue (731).* The piece
belongs to a class of elaborate Hellenistic jewelry ap-
parently originating in Greece, and is a slim indication
of contact with the West in this turbulent era.

The Roman Imperial Age is almost as deficient in
definitely identifiable foreign finds. Three fibulae of
common Roman types are the most securely identified
as such (681-683). The first two, of the “aucissa” type,
are from upper levels of fill in HoB,; the third belongs to

n. 8. For small finds other than metal see forthcoming study by R. S.

Thomas; for literary sources see Sardis M2 (1972) nos. 49-52_ 59 60,
65, 292, 293, 295. o

86. BASOR 199, 51, fig. 42.
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the “crossbow” type and was found in Grave 61.10 on
the Acropolis, dated ca. A.D. 200-250.

The Late Roman-Early Byzantine era at Sardis
was one of the richest, producing a variety of metal-
lurgical material, some local, some imported. Several
distinctive types of Early Byzantine buckles and
brooches probably belong to the latter category. They
have turned up in contexts ranging from the Byzantine
Shops to the Synagogue to the Acropolis. The buckles
include two examples of the widely distributed “Syrakus”
type (689, 690), which is found all over Europe and
western Asia and was probably manufactured in Con-
stantinople. A fine large buckle with double-eagle heads
at one end (698) was found in BS and is paralleled
throughout eastern Europe and South Russia in
“Migration Period” contexts. Both types, along with
several examples of related varieties from the BS, HoB
and elsewhere (691-697, 699-702), can be dated by their
foreign counterparts to the sixth and seventh centuries
A.D. They thus provide a synchronism that agrees closely
with the date for the destruction of BS and HoB proper
arrived at independently by numismatic and strati-
graphic evidence.”

Of the same general date and distribution are four
circular cloisonné brooches made of a copper alloy
matrix inlaid with colored glass and/or enamel (684-
687). Two of these were found in BS, a third either in
the Synagogue or BS, the fourth in HoB proper. The
four brooches are closely related in appearance and
decorative technique to a fragment of a buckle (699),
which in turn belongs to the same general groupings of
Early Byzantine buckles cited above.

87. See above n. 21.

1

The destruction of Early Byzantine Sardis by the
Sassanian Persians in A.D. 616 is well documented by
the numismatic evidence.”® Additional remnants of the
raid can probably be identified in numerous examples
of a type of iron arrowhead found in scattered locations
all over Sardis, but especially on the Acropolis and in
and around Building B and BS (53-73). The type seems
to have originated further to the east and to extend
chronologically from Early to Late Byzantine times at
other sites, raising the possibility that at least some of
the Sardis examples should be assigned to the later
limits of the range. In most cases contexts were not
precise enough to be decisive.

As a great city, commercial center and object of
constant attack, Sardis has a long history of foreign
contact exemplified by some of the outstanding metal
finds. The Hittite arrowhead, “Scythian” bridle orna-
ments, and Persian and “Sassanian” arrowheads would
seem to owe their presence to less than friendly contacts.
The Phrygian and Roman fibulae, Hellenistic earring
and Early Byzantine buckles and brooches are slender
evidence for what is known from literary documents to
have been a long-standing two-way trade in luxury
materials.

Much is still left to be learned about the nature of
the Sardian metal industry and the extent and duration
of the metals trade. It is hoped that this study of the
metal objects from Sardis will provide the raw material
for the assessment of both, and also present some
preliminary scientific data towards the solution of tech-
nological problems.

88. See above n. 21.



Il LITERARY AND
EPIGRAPHIC SOURCES

Most of the ancient sources and inscriptions quoted
here have been or will be published in other volumes in
the Sardis series. Since these sources are crucial to our
understanding of the metal industry of Sardis, however,
they are included here with brief commentary on their
metallurgical significance.

Many of the literary sources relating to the Pre-
historic through Roman eras at Sardis have been set
forth by John G. Pedley in Sardis M2 (1972), and the
later sources and epigraphic remains have been sum-
marized by Clive Foss in Sardis M4 (1976), Chap. IV.
A few passages on metal sculpture appear in George
M. A. Hanfmann and Nancy H. Ramage, Sardis R2
(1978), Chaps. 111 and IX. Greek and Latin inscriptions
found by the Harvard-Cornell Expedition will be pub-
lished by Louis Robert in a forthcoming volume; those
found by the Princeton Expedition are published in
W. H. Buckler and D. M. Robinson, Sardis VII.1
(1932).!

Most translations of ancient authors included here
follow those in Sardis M2 and M4, where original
Greek and Latin texts and commentary may also be
found. John G. Pedley has graciously supplied many
new translations of sources that were not included in
previous volumes. In addition, John H. Kroll has
allowed me to quote his translations of the relevant
inscriptions from the Synagogue (Sources 40-43).

1. For an early summary of the sources and their relation to the
current geological literature see Dominian, 569-589, esp. 581-586.

with contributions by John G. Pedley

MYTHOLOGICAL REFLECTIONS ON LYDIAN
METALS AND METALLURGY

The fame of the genuine mineral wealth of Lydia
inspired a host of literary references. Most of th.ese
references reflect the historical situation—with varying
degrees of accuracy. A few authors, such as Ovid,
transcend the real world and enter the realm of mytho-
logical speculation about the sources of Lydian riches;
others, such as Plato, reshape possible ancient legends
to advance their own points of view.

1. Ovid, Metamorphoses 11.127-145
Ist C. B.c.-Ist C. AD.

“Rich but wretched [Midas] longs to escape his wealth,
and what was just now the object of his prayers, he
hates. ... Deservedly is he tortured by the gold he
detests. . .. When he admitted the error of his ways,
Bacchus restored him ... and said, ‘Lest you remain
enveloped in the gold you have so grievously wanted,
go to the river close to great Sardis and make your way
through the Lydian hills against the smooth flowing
waters till you come to the river’s source; immerse your
body and head in the bubbling spring where it bursts
out most strongly, and cleanse your offence.’ The king
obeyed and made his way to the spring; the gold’s
power transferred itself to the water passing from his
human frame into the torrent. Today the fields still

receive the yield of the old vein, and become hard as the
damp sods yellow with gold.”
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Transl. J. G. Pedley. Mentioned: Sardis M2 (1972) no. 230.

Ovid gives a mythological account of the origin of
Lydian gold, linking it with the disastrous “golden
touch” of Midas, King of Phrygia, a kingdom neighbor-
ing Lydia.

2. Plato, Republic 2.359c-e 4th C. B.C.
“The kind of freedom which I mention would probably
be realized if they had obtained the sort of power which
they say the ancestor of [Gyges] the Lydian acquired. For
it is said that he was a shepherd working for the king of
Lydia at that time and that after a great storm and
earthquake the earth was split and a chasm appeared in
the place where he was. When he saw this he was
astonished and descended into the chasm; and he saw
other amazing things, so they say, and a hollow bronze
horse with little doors through which he looked inside
and saw a dead body within, larger than life-size
apparently. There was nothing else, they say, but a gold
ring on the corpse’s hand which he took and went
away.”

Publ. Sardis M2 (1972) no. 36.

While certain elements of the story, especially the gold
ring which later confers invisibility on Gyges, are folk-
loristic and probably apochryphal, G. M. A. Hanfmann
argues that the bronze horse with the corpse inside is
credible, and may be associated with local Anatolian
rituals pertaining in particular to the Hittite god Pirva.”
Archaeological evidence for a Hittite presence in the
territory of Lydia is slim but not altogether lacking (see
e.g. arrowhead 46). To my knowledge no such large-scale
bronze sculpture such as a horse large enough to
enclose a larger than life-size body has yet been
attributed to the Hittites.

GOLD AND SILVER
Mineral Resources

Ancient literary references range from the fifth
century B.C. to the twelfth century A.D. They cite two
main sources of gold in Lydia: the Pactolus River
alluvium and the gold mines in Mt. Tmolus above the
Pactolus. The gold appears to have given out by no

2. G. M. A. Hanfmann, “Lydiaka,” HSCP 63 (1958) 76-79.
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later than the late first century B.C., since most texts
from that time on speak of it in the past tense.

3. Sophocles, Philoctetes, 391-395 5th C. B.C.
“Oh Earth, you who dwell in the mountains and feed all
men, mother of Zeus himself, you who supply great

Pactolus rich in gold, to you, my mother and sovereign,
I call.”

Publ. Sardis M2 (1972) no. 253; Sardis R2 (1978) 31 no. 13.

4. Strabo 13.4.5 Ist C. B.c-Ist C. A.D.
“From Tmolus flows the Pactolus stream which in
antiquity carried down a great amount of gold dust,
from which, they say, the famed wealth of Croesus and
his ancestors derived; but now the gold dust has failed.”

Publ. Sardis M2 (1972) no. 234.
5. Strabo 14.5.28

“The wealth of Gyges, Alyattes and Croesus came from
the mines in Lydia, and from the area between Atarneus
and Pergamon, where there is a desolate small town the
territory of which has been mined to death.”

Transl. J. G. Pedley.
6. Strabo 13.1.23

“Above the city of Abydos in the Troad is Astyra, a city
in ruins which now belongs to Abydos though formerly
it was independent and had gold mines. These are now
exhausted like those on Tmolus near the river Pactolus.”

Publ. Sardis M2 (1972) no. 264.

Strabo provides documentary evidence for Lydian gold
derived both from panning the Pactolus alluvium and
from mining at the source on Mt. Tmolus. He also
suggests that the Lydian kings went farther afield “to
the area between Atarneus and Pergamon” to obtain it.
By Strabo’s own time none of these sources of gold was
still viable (see Chap. I).
7. Pliny, N.H. 33.66 Ist C. A.D.
[Gold is found] “in the silt of rivers, as in the Tagus in
Spain, the Hebrus in Thrace, the Pactolus in Asia, and
the Ganges in India. No gold is more pure as this has
been thoroughly polished by the rivers’ flow and by
friction.”

Publ. Sardis M2 (1972) no. 248.
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8. Silius Italicus, Punica 1.157-159 Ist C. AD.
“He would not have preferred the Maeonian stream nor
the Lydian lakes for himself, nor the well-watered plain
irrigated with gold, which becomes yellow with the
sands of the Hermus carried upon it.”

9. Silius Italicus, Punica 1.234-235

“From these parts, O Pactolus, the Durius and the
Tagus vie with you, and the river which tumbles its
shining sands over the Gravii.”

Transl. J. G. Pedley.

10. Dio Chrysostom, Orationes 78.31
Ist-2nd C. A.D.

“Just as, 1 think, they say that in days gone by the
Pactolus flowed through the middle of Sardis and
brought riches for the taking for Croesus—a greater
income and tribute than the whole of Lydia and the
Maconians and the Mysians and all who hold the
territory this side the Halys yielded him.”

Publ. Sardis M2 (1972) no. 242.

11. Philostratus, Life of Apollonius 6.37
2nd-3rd C. AD.

“There are two tales narrated in Sardis, one that the
Pactolus at one time carried down gold dust to Croesus,
and the other that the trees are older than the land.
Apollonius said that the former story was trustworthy
as being plausible enough, since at one time there had
been golden sand on Tmolus and showers had carried it
down into the Pactolus, sweeping it away. In time,
however, as is customary in such matters, it was all
washed away and the supply ceased.”

Publ. Sardis M2 (1972) no. 247.

By the late second to early third centuries A.D. reports

of the gold sands of the Pactolus had become remote
legends.

12. Athenaeus, Deipnosophistae 5.203b-c
2nd-3rd C. a.D.

“What kingdom, comrade diners, has become so rich in
gold? Not that which took over the riches of Persia and
Babylon, nor any that worked mines, nor that which
had the gold dust bearing Pactolus stream. For only the
Nile truly is called streaming with gold.”

Transl. J. G. Pedley.
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13. Solinus 40.1¢ 3rd C. AD.

“The mountain of Ly

dia is Tmolus, abundant with
saffron;

Iiro the river is the Pactolus which, swirling rapidly
with its floods of gold some call the Chrysorrhoas.”

Publ. Sardis M2 (1972) no. 252 with refs. to similar quotations.

14. Nonnos, Dionysiaka 13.466-473 5th C. A.D.
“Those who inhabited fertile Sardis, nurse of riches, of
equal age with the dawn itself; those that dwelt in the
country of Bacchus rich in grapes, where vineclad
Dionysos cup in hand first mixed it full of wine for
Mother Rheia, and called the city Kerassai; those that
held the mountain peaks of Oanos, and the river Hermus
and watery Metallon, where the yellow wealth of the
spring sparkles, turning its back on the mud of the
Pactolos.”

Transl. J. G. Pedley.

The text seems to name several cities or towns in Lydia.
Besides Sardis, Metallon—“The Mine”—was known as
a center for the recovery of Pactolus gold. C. Foss has
tentatively identified it with a site on the Pactolus
ca. 3 km. south of Sardis on the ancient road fron;
Sardis to Hypaepa and near traces of ancient mines.

15. Joannes Laurentius Lydus, De Magistratibus Populi
Romani 3.64 6th C. A.D.

“The Lydians of old were extremely rich with. a plentiful
supply of gold—as much as the Pactolus just by the
Hermus used to supply—became keen even to weave
gold into their garments. The evidence is supplied by

29

Peisander who remarks ‘goldrobed Lydians’.

Transl. J. G. Pedley.

Peisander is a Rhodian poet of the seventh or sixth
century B.C. who wrote when Lydian prosperity was at
its peak.

16. Tzetzes, Historiarum variarum chiliades 1.1, 1-5
12th C. AD.

“Croesus . . . was ruler of the Lydians and possessed the
metropolis, Sardis, as his home. Because the river
Pactolus, which formerly was golden and received the
dust from Mt. Tmolus during rain storms, flows through
there, Croesus became richer in gold than any king.”

Publ. Sardis M2 (1972) no. 83.

3. Foss, “Explorations,” 38, and see Chap. I, n. 31.
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As many of the above sources show, the gold of the
Pactolus River was legendary, even after it had given
out. For additional poetic and metaphorical references
to golden Pactolus see Sardis M2 (1972) nos. 76, 81, 232,
244, 245, 250, 254, 255 and 260.

Lydian Coinage

The Lydians used their native gold resources to
develop first an electrum and then a bimetallic coinage.
Their ability to separate gold and silver from the natural
electrum ore of the Pactolus and to adjust the propor-
tions of gold and silver in the coins may be responsible
for these developments.*
17. Herodotus 1.94 5th C. B.C.
“As far as I know, [the Lydians] were the first people to
mint currency in gold and silver and put it into
circulation.”

Publ. Sardis M2 (1972) no. 132.

18. Pollux, Onomasticon 9.84 2nd C. A.D.
“In a list of terms, the staters of Croesus belong together
with those of Philip and Darius.”

Transl. J. G. Pedley.
19. Pollux, Onomasticon 9.83

“Whether Pheidon of Argos was the first to strike coins,
or Demodike from Kyme who married Midas king of
Phrygia—she was the daughter of Agamemnon, king of
Kyme—or Erikhthonios the Athenian and Lykos, or the
Lydians as Xenophanes says.”

Transl. J. G. Pedley.

Pollux quotes Xenophanes of Colophon, a poet of the
mid-sixth through early fifth centuries B.C., and suggests
that the Lydians are only one of several peoples who
might have invented coinage.

Wealth of the Lydian Kings

The wealth of Croesus and his predecessors is
expressed in ancient literature by the enumeration of the
gifts in precious metals that they dedicated at the major

4. Early Lydian coinage: Robinson, “Ephesian Artemision,” 165-
166; idem, “The Date of the Earliest Coins,” NC 6th ser. vol. 16 (1956)
1-8, and see Chap. I, n. 61.
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Greek sanctuaries. Several amusing anecdotes on their
lavish way of treating guests are also indicative of their
splendid lifestyle. Finally, this period of wealth is
contrasted with the defeat of Croesus and the decline of
Lydian fortunes which followed. The descriptions of
religious dedications are of particular value, since they
record several elaborate types of Lydian metalwork of
which all physical traces have vanished.

Gyges: ca. 680-645 B.c.

20. Herodotus 1.13-14 5th C. B.C.
“. .. and Gyges the king sent many gifts to Delphi. Most
of his offerings there are of silver, but as well as the silver
he dedicated a great quantity of gold among which six
golden mixing bowls are most worthy of mention. These
stand in the Treasury of the Corinthians and weigh thirty
talents. . .. This gold and silver which Gyges gave is
called by the Delphians Gygadas after the name of the
dedicator.”

Publ. Sardis M2 (1972) no. 41; Sardis R2 (1978) 29 no. 2.

The weight of one talent is between ca. 60 and 80 1b.
(27.2136.29 kg.).” If the figure of thirty talents represents
the total weight of all six bowls, the amount of gold in
question is between 1,800 and 2,400 Ib. (816.46-1088.62
kg.).

21. Athenaeus, Deipnosophistae 6.231e-232a
2nd-3rd C. A.D.

“The silver and gold dedications in Delphi were set up
first by Gyges, king of the Lydians. Before him the
Pythian god was without silver, and gold for that matter
as Phaenias of Eresus says and Theopompus in the
fortieth book of his Philippika. These historians tell us
that the Pythian sanctuary was adorned by Gyges and
his successor Croesus. ...”

Publ. Sardis M2 (1972) no. 97.

Athenaeus quotes Theopompos of Chios and Phainias
of Eresos, historians of the late fourth century B.C.

22. Archilochos, Fragment (22 Diehl)
Early 7th C. B.C.

“I do not care for the wealth of Gyges rich in gold. Envy
has never taken hold of me. I am not vexed at the divine

5. Talent: see N. G. L. Hammond and H. H. Scullard, eds.
Oxford Classical Dictionary, 2nd ed. rev. (Oxford 1970) s.v. “weights™;
Skinner, 14, 37, 57, 60.
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order nor do Ilong for a tyrant’s power. These things are
far from my eyes.”

Publ. Sardis M2 (1972) no. 40.

Archilochos writes as a contemporary of Gyges, and his

lines show that the fame of Lydian gold was already
great.

23. Pollux, Onomasticon 7.98 2nd C. B.C.

“Refined, perfect, pure, without alloy, sheer gold, Daric,
Gygad and the like.”

Transl. J. G. Pedley.

The implication of this is that Lydian gold was already
being refined at the time of Gyges. For the Lydian gold
refinery of somewhat later date see Chap. 1. The word
dnepBog, “refined,” is the same as that used by

Herodotus to describe Croesus’ lion monument in
Source 25.

Alyattes: ca. late 7th C. B.c-561 B.C

24, Herodotus 1.25 5th C. B.C.

“When he recovered from his disease, [Alyattes] became
the second member of his family to set up a dedication at
Delphi—a great silver bowl on a welded iron stand. Of
all the dedications at Delphi, this is most noteworthy,
the work of Glaukos of Chios, who on his own dis-
covered the welding of iron.”

Transl. J. G. Pedley. See also Overbeck, no. 263. Mentioned:
Sardis M2 (1972) no. 62; Sardis R2 (1978) 29 no. 3. See also
Sources 59 and 60.

Croesus: 561-547 ».c.

25. Herodotus 1.50

“After this [Croesus] propitiated the god at Delphi with
great offerings. He sacrificed three thousand animal
victims; and piling up a great pyre he burnt thereon
couches inlaid in gold and silver, golden bowls, purple
garments and coats, hoping by these gifts to win over
the god. Furthermore, he instructed all the Lydians to
sacrifice whatever each man had to the god. After the
sacrifice, he had the Lydians melt down an immense
quantity of gold and make bricks of it; the length of
each brick was six hands-breadths, the width three
hands-breadths, and the height one, and there were one
hundred seventeen bricks in all. Four of these were of
refined gold, each weighing two and a half talents, but
the rest were of white gold, each two talents in weight.
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He also had magq . .
e of ref; lion, ten
talents in weight, refined gold a statue of a It

. When the at Delphi burned
down, 'thls lion fell from a\opte:}?é) 1\(:ricks—f‘(’n' this was
Where it had been placed—and now lies in the Treasury
of the Corinthians weighing only six talents and a half;
for three and a half talents melted away in the fire.”

Transl. J. G. Pedley. Publ. in part in Sardis M2 (1972) no. 9%;
Sardis R2 (1978) 30 no. 6. For a possible restoration of the
lion on its base of gold bricks or ingots see Elderkin, 1-8,
fig. 1. The temple at Delphi was burnt and the lion partially
destroyed in 548 B.C.

The word Herodotus uses for “refined” is énegBoc,
literally “cooked.” Gold with silver alloy he calls Aevkég
xpuodg, “white gold.” On Lydian methods of refining
gold from base metals and separating it from silver see
Chap. 1 and Hanfmann-Waldbaum, 310-313; BASOR
199, 16-28; 228, 53-57.

According to our figures (see Source 20) the lion when
whole would have weighed between 600 and 800 Ib.
(272.15-362.87 kg.); an ingot of refined gold ca. 150-200
1b. (68.04-90.72 kg.); an electrum ingot ca. 120-160 b.
(54.43-72.57 kg.). Using the lower figure of 60 Ib. for a
talent, the total weight of gold and electrum used was
246 talents or 14,760 1b. or 6,694.99 kg. The text implies
that at least some of the metal was obtained from the
gold- and silver-covered couches and golden goblets
melted in Croesus’ sacrificial pyre.

26. Herodotus 1.51

“When he had finished these, Croesus sent'thcm to
Delphi along with the following other offerings: two
mixing-bowls of extraordinary size, one gold‘ and one
silver. Of these the gold one stood to the right of a
person entering the temple, the silver to the left. At
about the time that the temple burned down, these were
moved; the gold one is to be found in the Treasury of
the Klazomenians and weighs eight and a half talents
and twelve minai, while the silver one is at the cqrner qf
the temple’s forecourt and holds 600 amphoreis. This
one is used as a mixing-bowl by the Delphians at the
Theophania. The Delphians say that it is the work of
Theodoros of Samos, and 1 agree; for it does not scem
to me to be an ordinary object. Furthermore, he sent
four silver wine<jars which stand in the Treasury of the
Corinthians, and he set up two perirrhanteria, one gold
and one silver. There is an inscription on the gold one
to the effect that it is an offering of the Lacedaimonians
who deceitfully claim it as theirs. It is in fact a gift from
Croesus; but some Delphian, whose name, though I
know it, I. will not disclose, inscribed it wishing to
ingratiate himself with the Lacedaimonians; but neither,
1 repeat, of the perirrhanteria is. Croesus sent many
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other unremarkable things together with these, and
some circular silver bowls and a statue in gold of a
woman three cubits in height, which the Delphians say
is a statue of Croesus’ baker. In addition, Croesus
dedicated his wife’s necklaces and belts.”

Transl. J. G. Pedley. Publ. in part in Sardis M2 (1972) no. 99;
Sardis R2 (1978) 30 nos. 7, 8, 9; Overbeck, no. 284.

Figuring the talent at 60-80 lb. and the mina at one-
sixtieth of a talent, the golden mixing bowl or crater
weighed between 522 and 696 lb. (236.77-315.70 kg.).
Figuring an amphoreus conservatively at ca. 9 gal.
(34.06 1), the silver vessel had a capacity of ca. 5,400
gal. (20,439 1.).° The golden female statue was ca. 60 in.
or 5 ft. tall or 1.52 m. (about life-size), if the cubit is
estimated to be ca. 20 in. (50.80 cm.).”

The vast amount of gold and silver noted in these texts
no doubt derived from Croesus’ own mines. The work-
manship on some of these objects, however, was not
always Lydian—viz. the silver crater by Theodoros of
Samos, one of the most famous artists of his time,® and
the earlier crater and stand by Glaukos of Chios
(Source 24). Hanfmann posits figurative decoration on
many of these vessels (Sardis R2[1978] 29-30, nos. 2, 8).
On the story of the baker and why she was worthy of a
dedication at Delphi see Plutarch, De Pythiae oraculis
16 (Sardis M2 [1972] no. 68).

27. Plutarch, Moralia 556F-557A (= De sera numinis
vindicta 12) 1st-2nd C. A.D.

“For example, it is said that Aesop came here with
some gold from Croesus, with a view to making a
magnificent sacrifice to the god and to giving four
minai to each of the Delphians. When, however, some
angry incident, as it seems, and difference of opinion
occurred between him and those here, he made the
sacrifice but sent the money back to Sardis. For he did
not think the men worthy of help.”

Transl. J. G. Pedley.

28. Herodotus 1.92 S5th C. A.D.

6. On the capacity of the amphoreus see V. R. Grace in Délos
XXVII (Paris 1970) 360; idem, “Samian Amphoras,” Hesperia 40
(1971) 85-86; W. K. Pritchett, “The Attic Stelai,” Hesperia 25 (1956)
195-196; Sardis R2 (1978) 30 no. 7 and n. 4.

7. Hultsch, 98 gives the Roman cubitus at 44.36 cm. or ca.
17.46 in. For Near Eastern and Greek cubits see Skinner, 4-5, 35, 39-
41, 60-61.

8. For Theodoros of Samos see Chap. I, u. 56. Pausanias 8.14.8
credits Theodoros with the invention of bronze casting.
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“Croesus made many other dedications in the Greek
world besides those which I have mentioned. For in
Boeotian Thebes there is a golden tripod which he set
up to Ismenian Apollo, and at Ephesus the golden oxen
and many of the columns, and in the temple of Pronoia
at Delphi a great gold shield. These objects have
survived until my time, but some of his gifts have been
destroyed. It is my understanding that the dedications
at Milesian Branchidae were equal in weight and
appearance to those at Delphi. The gifts to Delphi and
Amphiarius were his own from money inherited from
his family, but the others were paid for out of the estate
of an enemy who opposed him before he became
king. ...”

Publ. Sardis M2 (1972) no. 100; Sardis R2 (1978) 29 no. 5.

The enormous quantity of gold and silver gifts given at
Delphi (Sources 25 and 26) was duplicated at Didyma
but apparently had disappeared by Herodotus’ time, ca.
100 years later. Parts of the columns given by Croesus
at Ephesus have been found,” and some of the small
objects found at Ephesus have been identified as
Lydian."

29. Herodotus 1.52

“These were the things which [Croesus] sent to Delphi;
but when he found out about the prowess and suffering
of Amphiaraos, he set up to him a shield, solid gold
throughout, and a solid gold spear, shaft and spearhead
alike being of gold. Both of these were to be found up
to my time anyway at Thebes, in the temple of Ismenian
Apollo of the Thebans.”

Transl. J. G. Pedley. Mentioned, Sardis M2 (1972) no. 99.
30. Herodotus 6.125

“Hearing from the Lydians who frequented the oracle
[at Delphi] that Alcmaeon was his benefactor, Croesus
sent for him to Sardis and on his arrival rewarded him
with a gift—as much gold as he could carry off at one
time by himself. In the face of such a gift Alcmaeon
made the following preparations. He put on a large
chiton, leaving a deep fold in it, and the largest boots
he could find. In this outfit he entered the treasury to
which guides took him. He dived headlong into a pile

9. F. N. Pryce, Catalogue of Sculpture in the Department of
Greek and Roman Antiquities of the British Museum 1.1 Prehellenic
and Early Greek (London 1928) 35-63. Some of the column capitals
seem to have been gilded (e.g., no. B 50, p. 43).

10. See Barnett, “Ivories,” 18; Hanfmann, 13; A. Greifenhagen,
“Schmuck und Gerét eines lydischen Médchens,” AntK 8 (1965) 15.
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of gold dust and first crammed alongside his legs as
much gold as the boots could hold; he next filled all the
fold of the chiton with gold and sprinkled dust on the
hair of his head and pushed more of it into his mouth.
Then he left the treasury, dragging his boots along with
difficulty. Since his mouth was stuffed and his body all
puffed out the last thing he resembled was a human.
When Croesus saw him he burst into laughter and gave
him all he was carrying and as much again at least on
top. In that way his family became very rich. ...”

Publ. Sardis M2 (1972) no. 77. See also Dio Chrysostom,

Orationes 78.32 (Sardis M2 [1972] no. 75) for another version
of this story.

31. Herodotus 1.69

“For the Spartans sent to Sardis to buy gold, wishing to
use it for the statue of Apollo which now stands on
Mt. Thornax in Laconia. But though they intended to
purchase it, Croesus gave it to them as a gift.”

Publ. Sardis M2 (1972) no. 103.

In another version of this story (Athenaeus, Deipno-
sophistae 6.232a, quoting Theopompos, Philippika =
Sardis M2 [1972] no. 97) the Spartans, having been

advised to buy gold from Croesus, go to Sardis and do
buy it.

32. Pausanias 3.10.6 2nd C. AD.
“For the Spartans the cult of the Amyclean is the more
illustrious so that they used the gold which Croesus the

Lydian had sent for Apollo Pythaeus to decorate the
statue in Amyclae.”

Publ. Sardis M2 (1972) no. 105.
Pythius: early 5th C. Bc

Pythius was a wealthy Lydian who lived at the
time of Xerxes. While not a king he did, nevertheless,
seem to have ruling power over some (unnamed) city.
33. Herodotus 7.27-29 5th C. B.c.
“Pythius, son of Atys, a Lydian, waited for them in this
town [Kelainai] and greeted the whole of the king’s
army and Xerxes himself with extravagant hospitality.
He also said that he wanted to provide money for the
war. When Pythius offered money, Xerxes asked those
of the Persians who were there who Pythius was and
how rich he was that he made these offers. They
replied, ‘O king, this is the man who gave your father
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Darius the plane tree and the vine of gold; of people we
know he is the richest man in the world after you.’
Bemused at the last of these remarks, Xerxes then
personally enquired of Pythius how rich he was. And he
said, ‘O king, 1 will not conceal nor feign ignorance of
my estate; I both know it and will tell you truthfully. As
soon as I knew that you were coming down to the
Greek sea, and wishing to contribute money for the
war, I made enquiry. Calculating things up I found that
I had two thousand talents of silver, and in gold four
million Daric staters less seven thousand. I offer you
this, since there is living enough for me from my slaves
and lands.””

Transl. J. G. Pedley.

34. Plutarch, Moralia 262e-263a (= Mulierum virtutes
27) Ist-2nd C. AD.

“Pythes himself, so it seems, was lucky enough to find
some gold mines, and he loved the wealth from these,
not sensibly, but greedily and inordinately. He himself
was accustomed to spend all his time at these mines,
and making the citizens go down there he forced them
all without exception to dig or carry or clean the gold.
They did nothing else at all and engaged in no other
activity. When many died and all were colhp51ng, the
women went to the house of Pythes’ wife, as suppliants.
She told them to be of good cheer and to go away; but
she called those of the goldsmiths she specially trusted,
locked them in, and ordered them to make golden
loaves of bread, and all kinds of cakes and fruit and
whatever kinds of delicacies and foods she knew that
Pythes liked best, all of gold. After these were made,
Pythes came home from a journey, for he chan(fed to
have been abroad. When he ordered supper, his wife set
before him a golden table which had nothing eatable on
it, but everything was gold. . . . This shook Pythes, and
he stopped almost all of his own involvement with the
mines; furthermore, he ordered just one fifth of the
citizens to mine the gold in turn, and turned the rest to
farming and the trades.”

Transl. J. G. Pedley. See Polyaenus, Strategemata 8.42 for a
similar account.

Pythius, living in the early fifth century B.C., at the time
of Persian domination, had a vast amount of wealth in
gold and silver. In Herodotus’ account, its source is not
stated, but Plutarch recounts that he found some gold
mines and had the power to enslave his fellow citizens
and compel them to work them. Plutarch does not
mention the city that Pythius rules over. Herodotus
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says he is a Lydian but that he met Xerxes in a
Phrygian town.

Plutarch’s description of mining operations implies
working of the gold sources in the Tmolus rather than
alluvial panning. Presumably these mines were enough
out of the way so that the Persian authorities were not
aware of Pythius’ activities and did not exact tribute
from him. (Although he makes the gesture of offering
his wealth to Xerxes, he tells him that it comes from
slaves and farms.) Pythius’ wealth goes back to the time
of Darius to whom he gave a golden plane tree and vine
(Hdt. 7.27), perhaps another of the clever golden imita-
tions made by his goldsmiths for a different purpose in
Plutarch’s account.

Destruction and Disappearance of Lydian Wealth

The dispersal of Lydian gold and silver treasure

began soon after the time of Croesus. Gifts donated at
the various Greek sanctuaries were stolen or melted
down in the vicissitudes that these centers suffered so
many times throughout history. Croesus’ own fortune
was broken up in the Persian sack of 547 B.c., and gold
subsequently mined from the Pactolus was sent to
Persia as tribute.
35. Diodorus Siculus 9.33.4 late Ist C. B.C.
“When Croesus had been taken prisoner and the pyre
had been put out, and he saw that the city was being
ravaged and much silver and gold as well as other
things were being removed, he asked Cyrus what the
soldiers were doing. With a laugh he replied that they
were plundering Croesus’ wealth. ‘By Zeus, no,” said
Croesus, ‘it is yours they pillage, for Croesus no longer
possesses a thing.” Cyrus was impressed by this argu-
ment and immediately changed his plans, checking the
plundering of his soldiers and taking the belongings of
the Sardians for the Imperial Treasury.”

Publ. Sardis M2 (1972) no. 140.

36. Darius, Susa F 35-55 5th C. B.C.
“The gold was brought from Sardis and from Bactria,
which here was wrought. ... The goldsmiths who
wrought the gold were Medes and Egyptians.”

Publ. Sardis M2 (1972) no. 303; Kent, 144.

After the Persian conquest, Lydian gold was sent as
tribute to the Persian kings. The Pactolus and Tmolus
sources had apparently not yet given out, since the gold
appears to have been sent in an unworked state and to
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have been worked at Susa by Median and Egyptian
craftsmen.

37. Diodorus Siculus 16.56.6 late 1Ist C. B.C.
“For he coined for money one hundred twenty gold
bricks dedicated by Croesus the king of the Lydians,
each weighing two talents, and three hundred sixty gold
goblets weighing two minae each, and a golden lion and
a woman weighing in all thirty talents of gold. The total
of gold coined to money, referred to the standard of
silver, is found to be four thousand talents. The generals
had also expended six thousand talents derived from
the silver dedications of Croesus and all the others, and
when the gold offerings are added to these the sum
exceeded ten thousand talents.”

Publ. Sardis M2 (1972) no. 98.

This conversion took place at the pillaging of Delphi by
the Phocians 347/6 B.c. and accounts for the final
disappearance of the lion monument, the golden statue
of the baker and many of the smaller gold vessels
(Sources 25 and 26). See also Diodorus Siculus 9.10.6:
“The golden ingots of Croesus and other handiwork
like them have vanished....”
38. Pausanias 10.8.7 2nd C. AD.
“The Delphians said that Philomelos stole the golden
shield given by Croesus the Lydian to Athena Pronaia.”

Transl. J. G. Pedley.

See Source 28 for this dedication, which was seen by
Herodotus.

Goldsmiths at Sardis

Regardless of how long the local supply of gold
lasted, the continuation of the goldworking craft at
Sardis into later periods is attested to by a few inscrip-
tions from the Hellenistic and Roman eras.

39. Archaeological Museum, Selcuk-Ephesus, Inv. 1631,
Lines 7-12, 34-35 ca. 325-300 B.C.
Inscription found at Ephesus in 1961

“When the ambassadors arrived at Sardis and at the
temple of Artemis founded by the Ephesians, (the
accused) desecrated the offerings, and insulted the
envoys. The penalty of the law is death. The following
have been condemned. ... Strombos, son of Hera-
kleides, the goldsmith.”
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Transl. J. G. Pedley. Publ. Dieter Knibbe in Anton Bammer,
Robert Fleischer and Dieter Knibbe, Fiihrer durch das
archéologische Museum in Sel¢uk-Ephesos (Vienna 1974) 95-
97. See also G. M. A. Hanfmann and J. C. Waldbaum,
“Kybebe and Artemis: Two Anatolian Goddesses at Sardis,”
Archaeology 22 (1969) 265.

Strombos the goldsmith was one of forty-five Sardians
sentenced to death for attacking a sacred embassy going
from the Sanctuary of Artemis at Ephesus to the
Sanctuary of Artemis at Sardis. The text, very impor-
tant for the history of the cuit of Artemis, gives some
slight evidence for the wc;rking of gold at Sardis in the
Early Hellenistic period.

40. IN62.50 + 53 + 55 + 56 ca. A.D. 350-600
Donor’s Inscription from the Synagogue

“Pegasios, Councillor, goldsmith, with my wife I ful-
filled a vow.”

To be publ. by John H. Kroll in the report volume on the
Synagogue. See also Robert, 54-55 and pl. VII, no. 13. I am
grateful to J. H. Kroll for his kindness in permitting me to
include this and the other Synagogue-goldsmith inscriptions

and for providing me with the translations and information
about them.

41. IN62.134 + 135 + 69 ca. A.D. 350-600
Donor’s Inscription from the Synagogue

“... goldsmith, I fulfilled a vow.”

To be publ. by John H. Kroll in the report volume on the
Synagogue.

42. IN62.61 + 62 ca. A.D. 350-600
Donor’s Inscription from the Synagogue

“Aurelios Hermogenes, citizen of Sardis, Councillor,
goldsmith, I fulfilled a vow.”

To be publ. by John H. Kroll in the report volume on the
Synagogue. See also Robert, 55 and pl. VII, no. 14.

43. IN63.48 + 49 ca. A.D. 350-600
Donor’s Inscription from the Synagogue

“Aurelios Hermogenes, citizen of Sardis, pious, from

the gifts of Providence, I made the seven-branched
candlestick.”

To be publ. by John H. Kroll in the report volume on the
Synagogue. See also BASOR 174, 27; 187, 27.

This inscription probably refers to the same man that
Source 42 does, even though his occupation is not
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specifically mentioned here. Since he is a goldsmith,
Kroll suggests the assertion that he “made” a seven-
branched candlestick or menorah may be taken literally
and perhaps refers to a metal menorah like the bronze
fragment 610 which may once have been gilded.
These inscriptions show that goldworking was practiced
in the Late Roman era by members of the Jewish
community and that they were prosperous enough to
afford to donate decorations to the Synagogue. At least
two of these goldsmiths were also members of the City
Council (Pegasios and Aurelios Hermogenes) showing
that they “belong to the highest social and economic
rank of Sardis and are likely to be owners of gold-
smithing establishments, not mere artisans” (Kroll,
personal communication, 1979). The source of gold
used for their work is, of course, unknown, as is the
exact nature of their work.

Gilded Architectural Ornament

Gold was used at Sardis not only for making
objects and coins, but also for gilding other materials.
A few rather late inscriptions testify to the gilding of
architectural decoration in such large public buildings
as the Marble Court of the Gymnasium. It is doubtful,
however, that by this time the gold used was extracted
locally.

44. Dedication of the Marble Court of the Gymnasium

A.D. 211
(Pavilion VI, lower register, fragments 3, 14, 12; Pavilion
VII, fragments 13, 4, 25)

“And the entire structure (ergon) was gilded by the ci%y
and Antonia Sabeina, Consular Woman, and Flavia
Pollitte, Consular Woman.”

Translation of these fragments kindly supplied by G. M. A
Hanfmann. Forthcoming publication of entire inscription by
L. Robert. Mentioned: BASOR 177, 23, 25; Hanfmann, 52,
Sardis R2 (1978) 9.

45. IN61.1- 4th-6th C. AD.
“Bench” inscription found in MC in many fragments

“Wonder seizes me, whence the work . . . earth/ Of the
immense, high-roofed, gold-gleaming chamber

. old age ...

. nonius, son of the country ...
As he saw how he had decorated ... he immediately
created
An ever-living decoration which envy never ...
He granted a wide foundation, unfolding ...
Always gaze ...
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The golden-roofed . .. was restored . . . of the city, ...
in the eighth indication, in the month of July; thus the
revetment ... laying the floor ... apart from the
mosaic and the other ...

Publ. Sardis M4 (1976) 40, 114 no. 16. Forthcoming publica-
tion by L. Robert.

The inscription suggests the donation or restoration of
a room or building with gilded ceiling.

COPPER AND BRONZE
Bronze Sculpture

Sardis, like most other ancient cities, was adorned
with bronze statuary—both dedicatory and honorific.
Except for small fragments, however, no monumental
bronze sculpture from any period has survived at Sardis,
and only a few literary references and inscriptions
testify to its former existence.
46. Moses of Khorene 2.12 Sth C. A.p.
“Then Artashés ... marched to the west and took as
prisoner Chroesus (Croesus), king of Lydia.
“Finding in Asia images of Artemis, Heracles, and
Apollo that were cast in bronze and gilded, he had
them brought to our country to be set up in Armavir.
The chief priests . . . took those of Apollo and Artemis
and set them up in Armavir; but the statue of Heracles,
which had been made by Scyllas and Dipenes of Crete,
they supposed to be Vahagn their ancestor and so set it
up in Tarawn in their own village of Ashtishat after the
death of Artash@s.”

Publ. and transl. by Robert W. Thomson, Moses Khorenats©i,
History of the Armenians (Cambridge, Mass. and London
1978) 148. See also Sardis R2 (1978) 32 no. 19; E. Sellers in
Jex-Blake and Sellers, 184-185; Overbeck, no. 326.

Scyllas and Dipenes are Skyllis and Dipoinis, Cretan
sculptors of the early sixth century B.C. Pliny, N.H. 36.9
gives their floruit as the fiftieth Olympiad (572-568
B.C.), which is early for monumental bronze statuary,
and says their fame was as marble sculptors. G. M. A.
Hanfmann, Sardis R2 (1978) 32, notes that the pieces
mentioned by Moses of Khorene may not actually have
stood in Sardis but may have come from elsewhere in
Lydia or even farther away. The only extant evidence
for gilded bronze statuary at Sardis is the ear of an
equid broken off a larger statue and probably dating
much later (916).

47. Plutarch, Themistocles 31 Ist-2nd C. A.D.
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“When [Themistocles] had arrived in Sardis and in his
leisurely way was inspecting the arrangement of the
sanctuaries and the quantity of the dedications, he saw
in the Temple of the Mother the statue called the Water
Carrier, a girl in bronze and two cubits high. When he
had been the water commissioner in Athens he himself
had had this made and had dedicated it from the fines
he extracted when he caught individuals stealing and
draining off the water. Whether he was now irritated at
the capture of the statue or whether he wished to show
the Athenians how much respect and influence he had
in the king’s affairs, he spoke to the satrap of Lydia
asking him to send the statue back to Athens. ... The
barbarian got angry and threatened that he would write
to the king.”

Publ. Sardis M2 (1972) no. 274; Sardis R2 (1978) 30-31
no. 11. For date and probable style of the statue see Sardis
R2 (1978) 30-31 no. 11.

The piece had been carried off from Athens in the
Persian attack of 480 B.c. and installed in Sardis by the
Persian conquerors. The late archaic, bronze, underlife-
sized (ca. 40 in. high) statue is paralleled in material
and date by the Piracus Kouros'' This is yet another
example of the presence in Sardis of works of art by
foreign artists (See Sources 24 and 26).
48. Pausanias 7.6.6. 2nd C. A.D.
“But the Lydians set up a bronze statue of Adrastus in
front of the sanctuary of Persian Artemis, and they
wrote an epigram saying that Adrastus died fighting for
the Greeks against Leonnatos.”

Publ. Sardis M2 (1972) no. 270; Sardis R2 (1978) 31-32
no. 18. On the date of Adrastus see Sardis R2 (1978) 31-32
no. 18.

The work probably would have been a bronze portrait
statue in Early Hellenistic style.
49. Pausanias 6.15.2 2nd C. A.D.
“Next to him is the statue of Ageles the Chian who had

been the winner in the boys’ boxing. It is the work of
Theomnestos of Sardis.”

11. For the Piraeus Kouros see G. M. A. Richter, Kouroi:
Archaic Greek Youths 3rd ed. rev. (New York 1970) no. 159 bis. This
work is 1.92 m. high, nearly twice the presumed size of the water
carrier. The bronze “Apollo of Piombino™ is closer in size (H. 1.16 m.)
but the archaic date is controversial, with recent opinion favoring the
Ist C. B.c. for its creation. See B. S. Ridgway, “The Bronze Apollo
from Piombino in the Louvre,” AntP VIL2 (Berlin 1967) 43-75.
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Transl. J. G. Pedley. See also Overbeck, no. 2046,

Theomnestos” statue stood at Olympia among the vic-
tors’ dedications. There is no specific evidence either on

his date or on the date of Ageles of Chios whose image
he made.

50. Pliny, N.H. 3491 Ist C. A.D.
“The following, however, have made statues of athletes,
warriors, hunters and men making sacrifices ...
Theomnestos. . ..”

Transl. J. G. Pedley. See also Overbeck, no. 2047.

Pliny includes the sculptor (without ethnic) in his list of
“also ran” bronze sculptors. Jex-Blake and Sellers, 77,
cross reference to a painter named Theomnestos, (Pliny,
N.H. 35.107 = Overbeck, no. 1979). According to G. M.
A. Hanfmann, the identity of this Theomnestos with
the Sardian sculptor is not certain nor even likely
(personal communication, 1979).

51. Inscribed statue base from Chios

“Theomnestos son of Theotimos and Dionysios son of
Asteas (Astios?) made [it].”

CIG II, 2241 (Muratori I1, p. 1014, 11); Overbeck, no. 2048;
Emanuel Loewy, Inscriften griechischer Bildhauer (Leipzig
1885) 199-200 no. 286. Cited also in Ch. Picard, Manuel
d'archéologie grecque: La sculpture 3.1 Periode classique—
IVe siécle (Paris 1948) 194, who places Theomnestos tenta-
tively in the fourth century B.c. See also G. Lippold, s.v.
“Theomnestus,” in RE VA:2 (Stuttgart 1934) 2036 no. 14; M.
Bieber, s.v. “Theomnestus,” in Thieme-Becker, Kiinstler-
Lexikon 33 (Leipzig 1939) 1.

Of the three references to Theomnestos (Pliny, Pau-
sanias and the Chios inscription), only one (Source 49)
specifically identifies the sculptor as a Sardian. Both his
name and his father’s—Theotimos—are Greek. All three
references, however, would seem to refer to the same
individual. The subject of his Olympia statue (Source
49) is a native of Chios, where the signed statue base
(Source 51) was found; and the Theomnestos mentioned
by Pliny (Source 50) is a sculptor of athletes, which is
consistent with the Olympia commission (Source 49).

52. IN63.119, lines 12-14 late 3rd C. B.C.
Decree of the Council and the People of Sardis

“It was decided by the council and the people to crown
him with a golden wreath and to inscribe on the bronze
image this decree and that the strategoi are to take care
of these matters.”
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Provisional translation kindly supplied by G. M. A. Hanf-
mann. Complete decree to be published by L. Robert who

dates it between March and August, 213 B.C. Mentioned:
BASOR 174, 34,

The decree bestows honors, including a golden wreath
and a bronze statue, on one Heliodoros, son of Diodoros,

53. IN60.1, lines 5-8 209-193 B.c.
Decree honoring an (unnamed) ambassador to Zeuxis,
viceroy of hither Asia

“(It has been decided) ... to erect a statue of him in
bronze, to crown it with a crown of gold of ten staters in
the assembly of the people. . ..”

Publ. Robert, 9-21 no. 1.

The inscription honors the dignitary with a bronze
portrait statue crowned with a wreath of ten gold staters.
According to G. M. A. Hanfmann (personal communi-
cation, August 1979), the specification of the ten gold
staters for the crown probably refers to the weight in
gold. He suggests that this represents a lavish use of
gold, which may imply that the Sardians were stil!
obtaining gold from a local source (see Chaps. I and II).
Robert, 15-16, on the other hand, notes that the ten
staters of gold would be the equivalent of 200 drachmas
and was not a particularly large amount.

54. Statue Base of Iollas ca. 75-70 B.c.
“The people honored Iollas, son of Iollas with two gilded
wreaths, prizes fully deserved; and with a gilded portrait,
with a gilded kolossike (overlife-size?) statue, with a
gilded equestrian statue, four other bronze statues, three
marble statues, and four inscribed statues.”

Transl. J. G. Pedley. Publ. Sardis VII.1 (1932) 50-51, pl. IX
no. 27; W. H. Buckler and D. M. Robinson, “Greek Inscrip-
tions from Sardes I1,” 4J4 17 (1913) 29-47. Also mentioned in
Pekary, 730-731; G. Roux, “Qu’est-ce qu'un k0locodg?”
Revue des études anciennes 62 (1960) 37-39. The base was

found in the Artemis Precinct near Altar LA 2 (see Sardis Rl
[1975] 43).

The translations of both xohoooikr “colossal” and
xpuoti “gilded” have been questioned. Roux, 37-38,
suggests that the term koAocoukr} was used to refer toa
herm-statue, not necessarily of monumental scale;
G. M. A, Hanfmann (personal communication, 1979)
suggests it refers to a cuirass statue. Pekary, 730, and
Roux, 38, take the term ypvof{ literally to mean
“golden” rather than “gilded,” which might make sense if
these were not large-scale statues.

Buckler and Robinson, AJA 17 (1913) 31, also opt for
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“golden.” They point out, however, (pp. 32-33) that such
lavish honors were usually decreed by the state but paid
for by the one honored or by his family. Since a person
might not choose to indulge in such expense, he might
legitimately erect only one statue and simply list the
other authorized awards on the accompanying inscrip-
tion. This would account for the lack of sufficient bases
to correspond to the number of statues decreed. In favor
of translating ypvoff as “gilded” is the well-established
practice of gilding bronze statues. On the other hand,
Oday, et al., “Gilding,” 182, suggest that life-size gilded
bronze sculpture is uncommon until well into the
Roman Imperial era.

55. Decree of the Council of Sardis 1 B.C.
“Whereas Menogenes, son of Isidoros son of Menogenes,
advocate of Asia for a third term, a good and noble man,
strove for excellence from his first appearance in public
life and has become a perfect man; whereas being
entrusted with the most honorable magistracies by his
native land he conducted himself in all of them with
reserve, attentiveness and honesty, and having served
with success as ambassador to Augustus and to other
influential men he has brought honor to his city as a
result of their excellent judgments in advantage matters;
whereas being preeminent among the Greeks for wis-
dom, he was thought fit to exercise the same magistracy
three times on account of his probity, good qualities and
manly spirit, for all of which the council praised him and
determined to honor him in that he properly fulfilled the
office of the priesthood of the Pergamenes; therefore be
it resolved that he be honored with a bronze statue to be
set up in the agora and properly inscribed. . ..”

Transl. J. G. Pedley. Publ. Sardis VIL.1 (1932) 19, 23 no. 8.XI,
pl. IV; W. H. Buckler and D. M. Robinson, “Greek Inscrip-
tions from Sardes V,” AJA 18 (1914) 322-362 and see Pekary,
730.

The stele was found in the Artemis Precinct 10 m. east of
the northeast corner column of the temple. Menogenes,
a Sardian official and ambassador to Augustus, was
honored a number of times by the people of Sardis and
Asia (see Sardis VI1.1[1932] 16-17). The bronze portrait
statue decreed here is the most elaborate of the honors
he received.

56. Statue base of a tribune ca. A.D. 125-150
“(The ----- tribe honored ----- ) tribune of the third
legion Cyrenaica. . . . Those who took care that the work
was done were Theophilos son of Alexandros, the
bronze sculptor, and Klaros son of Papias, the phylarch.”
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Transl. J. G. Pedley. Publ. Sardis V1.1 (1932) 70, fig. 47 no. 56
lines 9-11. Found in a ravine on the south side of the Acropolis.
The base belonged to a (lost) bronze portrait statue of a tribune
of the Third Cyrenaican legion.

According to G. M. A. Hanfmann (personal communi-
cation, 1979) the bronze portrait statue must have been
executed by Theophilos, even though the word topevtrc,
used here to refer to him, is normally translated as
“sculptor in relief.” If this interpretation is correct, then
Theophilos and the apparently much earlier Theom-
nestos (Sources 49-51) are the only Sardian bronze
sculptors whose names are known to us.

I 'am grateful to G. M. A. Hanfmann for bringing this
source to my attention.
57. IN72.26 4th-6th C. A.D.
“These are the snakes which were once seen by everyone
passing by, above the fountain in the middle of the
public road. Basiliskos, who held the office of judge
there, set them up, wound round with brazen scales,
reddened with gold from their necks to their heads,
sending up the streams of the fountain from below to
their mouth.”

Publ. BASOR 211, 21 fig. 4, 22; Sardis R1 (1975) 27; Sardis
M4 (1976) 21, 40-41, 114-115 no. 17; Sardis R2 (1978)
83-84, 85, 179 no. 278, fig. 471. Forthcoming publication by
L. Robert.

The inscription describes an elaborate fountain orna-
ment in the form of snakes with bronze scales and gilded
heads and necks, presumably used as spouts. The orig-
inal location of the fountain is unknown, but apparently
it was somewhere in the main road. The pedestal, on
which the reused serpents were presumably mounted,
was found in front of a niche in the west wall of Room
BE-H of the Gymnasium (E3.00/N48.00 *96.50). For
other inscriptions referring to fountains see Sardis VII.1
(1932) 37-40 no. 17.

IRON

As the finds show, iron was probably produced at
Sardis from the beginning of the “Iron Age” and con-
tinuously thereafter. The sources tell us that Lydian iron
was prized; an early dedication by Alyattes at Delphi
included a noteworthy iron stand made by a Greek
master craftsman. In Roman times Lydian iron was
valued for special purposes, and eventually Sardis be-
came the seat of an imperial arms factory specializing in
iron weapons.
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58. Lucian, Charon 11-12

2nd C. A.D.
“Charon: But who are these men who Croesus is
sending off, and what do they have on their
shoulders?
Hermes: He is dedicating golden bricks to Pythian
Apollo as payment for the oracles by which
a little later he will be destroyed.

Solon: Come now, Croesus, do you think that
Pythian Apollo has the slightest need for
these bricks?

Croesus:  Yes, of course: for there is no comparable
dedication to him at all in Delphi.

Solon: Then you believe the god will be happy if
along with his other possessions he also
acquires some golden bricks?

Croesus: Why not?

Solon: You are suggesting, Croesus, that there is
much poverty in the heavens if the gods are
obliged to send for gold from Lydia if ever
they have the urge for it.

Croesus: Where would so much gold be found as
among us?

Solon: Tell me, is iron to be found in Lydia?

Croesus: Not much.
Solon: After all then you are lacking in the better

resource.”

Transl. J. G. Pedley.

Lucian, in his imaginary dialogue between Solon and
Croesus has Croesus admit that Lydia is poor in iron.
This would seem to be borne out by the geological
evidence, although iron is available in adjacent areas
(Chap. I).

Iron Working

59. Pausanias 10.16.1-2 2nd C. A.D.
“Nothing survived of the dedications which the Lydian
kings sent with the single exception of the iron stand for
the bowl of Alyattes. This is the work of Glaukos of
Chios, the inventor of welding. All the metal plates of
the stand are attached to one another not by pins or pegs
but by the welding, which alone holds together and is the
binding agent for the iron. The form of the stand is like a
tower, which rises from a broader base to a narrow top.
No side of the stand is completely closed, but each side
has rungs of iron placed sideways like steps on a ladder.
At the top the vertical plates of iron have been bent
outwards so as to shape a base for the bowl.”
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Transl. J. G. Pedley. See also Overbeck, no. 269.

60. Athenaeus, Deipnosophistae 5.210b-c
2nd-3rd C. A.D.

“Hegesander the Delphian in a memorandum registered
as On Statues and Dedications comments that the stand
of Glaukos of Chios in Delphi is comparable to an iron
chest and is an offering of Alyattes. Herodotus calls it to
mind describing it as a support for a mixing bowl. This is
what Hegesander reports. I too have seen it there in
Delphi, and it really is worth a good look because of the
representations of small animals, creatures and plants
worked upon it; mixing bowls and other equipment can
be set on top of it.”

Transl. J. G. Pedley. See also Overbeck, no. 270.

The iron stand, perhaps because of its non-precious
material, remained on view at Delphi long after the
other, richer dedications had been looted or melted
down. Although Herodotus (Source 24) calls it “most
notable among all the offerings at Delphi,” Pausanias’
description of the stand is reminiscent of the common
types of Late Bronze Age Cypriot tripods and stands
with openwork frames and circular strips at the top for
support of the vessel.'> However, most of these, as well
as their Geometric successors, are of bronze, not iron,
and are joined by methods other than welding.” The

12. Catling, 190-207, pls. 28-34.

13. Catling believes the Late Cypriot bronze stands were joined
by hard soldering (brazing), or possibly by casting on, though this is
less likely. “They certainly cannot have been welded together™ (Catling,
190). For techniques of soldering and riveting see Coghlan, Copper
and Bronze, 116-120; Lechtman-Steinberg, 9-14; Tylecote, 152-156;
Steinberg in Mitten-Doeringer, 11-12. Decorated Geometric and
Orientalizing tripods and stands are mostly of bronze and of the
“tripod-cauldron” type with cast legs soldered and riveted to the bowls.
See Willemsen, OlForsch 111, pls. 3, S, 12, 13, 20, 21 (legs with rivets or
rivet holes); Bernhard Schweitzer, Greek Geometric Art, transl. P. and
C. Usborne (London 1971) 168; Perdrizet, Delphes V, 59-68. For iron
tripods with no decoration see Furtwingler, Olympia IV, 75-76 no.
548, and S. Benton, “The Evolution of the Tripod-Lebes,” BSA 35
(1934-1935) 80. A fragmentary tripod stand with bronze feet and iron
legs, arched struts and support ring at the top, and the bronze feet of
three similar stands have been found at Delphi (Perdrizet, Delphes V,
68-69 nos. 248-251, figs. 222-225). The feet are cast in the shape of
bulls’ hooves or lions’ paws; the iron struts are riveted together, and
there is no apparent relief decoration. The workmanship overall is
much simpler than that of the bronze tripod-cauldrons cited above.

For similar examples from other sites see Savignoni, 312-314, fig. 9
(Praeneste); 314-315, fig. 10 (La Garenne, Burgundy); 320, fig. 14
(Caere, Regulini-Galassi Tomb); 320-321, fig. 16 (Falerii); Charles
Waldstein, The Argive Heraeum 11 (Boston and New York 1905) 296
nos. 2231-2234; Furtwéngler, Olympia IV, 126-129 nos, 81 1-814; P. J.
Riis, “Rod-Tripods,” Actad 10 (1939) 1-30. Very simple, plain iron
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technique of welding in iron for this sort of object could
not have become common, since Pausanias, writing
centuries later, still finds the method of construction
worthy of detailed description. Athenaeus adds the
interesting detail that the stand was decorated with
figures of animals, insects and plants in relief—a very
rare occurrence for iron of this date, although bronze
Geometric and early archaic stands frequently have such
relief ornament."*

E. Pernice'® suggests that Glaukos® bowl and stand were
already antiques by the time Alyattes dedicated them,
basing this judgment on the date of the twenty-second
Olympiad—684-681 B.c.—given for Glaukos by Euse-
bius as opposed to the late seventh century B.C. date
traditional for Alyattes’ dedications.' Pernice also sum-
marizes the arguments made by some scholars that the
word koAAdw meant “solder” not “weld”; in the end,
however, he opts for the technique of welding as
Glaukos’ chief contribution.” A more recent opinion in

tripods were found in tumuli at Gordion. See G. and A. Karte,
Gordion: Ergebnisse der Ausgrabung im Jahre 1900 JdI-EH 5 (Berlin
1904) 68 no. 49, fig. 44; 80-81 nos. 99-102, fig. 70b. Korte asserts that
the legs of no. 99 are welded to the ring. See also R. S. Young, “The
Gordion Campaign of 1957,” AJA 62 (1958) 150, pl. 25 fig. 15 (late
8th C. B.C.).

14. For relief ornament on Geometric and Orientalizing bronze
tripod legs and stands see Herrmann, O/Forsch V1, 162-174, pls. 65-76;
Willemsen, OlForsch 111, pls. 44-52 (abstract and animal ornament);
63 (human figures); 92 (mythological creatures); 93 (plants). A number
of archaic bronze rod-tripods have elaborate figural ornament. See
Savignoni, 289-291, pl. IX.2, 3 (Vulci); 296, fig. 2 (Rome); 299, fig. 3
(Leningrad, from Italy); 305-306, pt. VIII (Metapontum), but these
appear to be of 6th C. B.C. date—much later than the time assigned to
Glaukos (see below n. 16). A similar, 6th C. B.c. Etruscan tripod in
iron with simple stylized floral ornament in relief is in the Metro-
politan Museum of Art in New York (no. 03.23.53).

A propos of figural work in iron there are some ancient references to
iron statues (e.g. Pliny, N.H. 34.141, statue of Herakles at Rhodes;
N.H. 34.148, statue in Temple of Arsinoe at Alexandria; Pausanias
4.31.10, statue of Epaminondas in Sanctuary of Asclepius at Messenia;
idem, 10.18.6, statue group of Herakles and the Hydra by Tisagoras at
Delphi; heads of a lion and bear dedicated to Dionysus at Pergamon).
The date, size and method of manufacture of these statues are not
given, although some would seem from context to have been Hellenis-
tic. Pausanias, 10.18.6, comments that “to make images of iron is a
very difficult task, involving great labor.” For further discussion of
iron sculpture see R. Halleux, Le probléme des métaux dans la science
antique Bibliothéque de la Faculté de Philosophie et Lettres de
P'Université de Liége, fasc. 209 (Paris 1974) 192.

15. Pernice, 62.

16. Sardis R1 (1975) 6 (Alyattes); H. von Brunn, “Zur Chrono-
logie der dltesten griechischen Kiinstler,” Akademie der Wissen-
schaften zu Miinchen. Philosophisch-philologischen und historischen
Classe. Sitzungsberichte 1 (1871) 542 n. 1. von Brunn dismisses the
early date for Glaukos’ stand as “possible but not probable.”

17. For the téchnique of welding various metals see Coghlan,
Copper and Bronze, 120-121; Lechtman-Steinberg, 14-32; Tylecote,
152; Steinberg in Mitten-Doeringer, 12.
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favor of hard soldering or brazing has been expressed by
H. Maryon."” It would be very difficult to detect the
difference between a brazed and a welded joint by
ordinary observation.
61. Herodotus 1.34 5th C. B.C.
“The dream revealed to Croesus that Atys [his son]
should be struck by an iron spear and perish. When he
awoke and thought the dream over, Croesus was very
afraid, arranged a marriage for Atys, and no longer sent
javelins and spears and all the weapons men use in war
from their rooms and heaped them up in the women’s
quarters lest any of them suspended above Atys should
fall on him.”

Publ. Sardis M2 (1972) no. 89.

The story implies that the Lydian army was armed with
iron weapons, specifically javelins and spears. Most of
the weapons actually found at Sardis and assigned to
this date are bronze arrowheads, although many of these
may be Persian and not Lydian (18-37, 40-45, 49-52, of
which 36, 50-52 are iron). Other exceptions are an iron
spearbutt from a Lydian grave (16) and one or two
possible spearheads from mixed contents (9, 10).

62. Persepolis Fortification Tablets PF 873
late 6th-early 5th C. B.C.

“121 % [BAR of] flour, supplied by Istimanka, Sardian
men, blacksmiths, subsisting on rations (at) Kurra,
whose apportionments are set by IrSena, received as
rations. .”

Transl. Richard T. Hallock, Persepolis Fortification Tablets
OIP XCII (Chicago 1969) 252. Publ. Sardis M2 (1972) no. 297.

The text records regular monthly rations paid by the
Persepolis treasury for work done near Persepolis. The
possible presence of Lydian or Sardian blacksmiths is
intriguing, but Pedley, Sardis M2 (1972) 83, suggests
that the translation of “blacksmiths” is rather free. The
logogram AN.BAR (iron) does appear in the text witha
verb meaning “strike.”

63. Stephanus of Byzantium, s.v. “Lakedaimon”
6th C. A.D.

“Sinopic and Chalybdian [steel] is for construction,
while Lakonian is for files, iron augers, engraving and
masons’ work. Lydian too is for rasps, daggers, razors

18. H. Maryon, “Metal Working in the Ancient World,” AJA4 53
(1949) 111-112.
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and engraving instruments, as Daimak

\ 1 hos says in his
treatise on siegecraft.”

Transl. J. G. Pedley. I owe this reference to Clive Foss.

Imperial Fabrica or Arms Factory at Sardis

64. Notitia dignitatum orientalis 11.18-39
ca. A.D. 400

“Under the administration of the illustrious master of
the offices, the following factories . . . one in Asia: shield
works and weapons factory, Sardis in Lydia.”

Publ. Sardis M4 (1976) 106 no. 1.

65. IN64.3 4th-6th C. A.p.

“Tombstone belonging to (P)anion, worker in the
Jfabrica and ducenarius.”

Publ. Sardis M4 (1976) 106 no. 2; Foss, “Fabricenses,” 279.
Forthcoming publication by L. Robert. Found in MTW,
apparently not in situ.

66. IN76.8
Dipinto on south wall of Grave 76.1

ca. 4th C. A.D.

“God help them

Flavios Chrysanthios
ducenarius fabrikesios

and his house

they prepared the tomb with
his wife and children.”

Transl. by C. Foss. Forthcoming publication by L. Robert. See
Foss, “Fabricenses,” 279; BASOR 229, 61-64; Mellink,
“Archaeology,” 309-310; “Roman Tomb in Sardis,” Archae-
ology 30 (1977) 56.

67. IN77.2
Dipinto on west wall of Grave 76.1

ca. 4th C. A.D.

“Flavios Chrysanthios

ducenarius, painter,

worker in the arms factory decorated
the tomb.”

Transl. by C. Foss. Forthcoming publication by L. Robert. See
BASOR 233, 406.

The above three inscriptions are interesting in two
regards: (1) they testify to the existence of the arms
factory and to two men who worked in it, perhaps in
some official capacity, and (2) the second, Flavios
Chrysanthios, was apparently proud of his abilities as a
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painter."” According to C. Foss,” the word ducenarius
by which both (P)anion and Flavios Chrysanthios are
designated, may mean either a noncommissioned officer
rank in the army or an equestrian ranked official making
a salary of 200,000 denarii. Foss also points out that
workers in the imperial fabricae were organized in
military ranks.?' Seeck notes, however, that by the time
of Diocletian the office of ducenarius was no longer
defined by salary but signified either a military or
civilian rank.” Foss also suggests that Fl. Chrysanthios
may have been director of the arms factory or at least a
high ranking and prosperous member of it, although he
translates the same word (fabrikesios) simply as “worker
in the arms factory” in the case of the (P)anion
inscription.”

ZINC

Only one, rather controversial, source refers to the
possible availability of zinc (“mock-silver”) in the
Tmolus region of Lydia.
68. Strabo 13.1.56 Ist C. B.C.-Ist C. AD.
“Around about Andeira a kind of stone can be found
which when subjected to burning becomes iron. Then
when it has been heated in a furnace with a special kind
of earth, it yields mock-silver drop by drop; and this with
the addition of copper becomes what is called an alloy,
which some name Oreichalkos (yellow copper ore).
Mock-silver may also be found near Tmolus.”

Transl. J. G. Pedley.

The passage is quoted from Theopompos’ Philippika of
the fourth century B.c.”* The exact meaning of pseudar-
gyros or “mock-silver” is controversial. It is usually
taken to mean zinc, and the mixture of copper and
mock-silver to be brass; however, it is generally believed

19. G. M. A. Hanfmann suggests that he was actually a pro-
fessional painter of shields rather than an enthusiastic amateur. See
Hanfmann, “Painter,” 87-88.

20. Foss, personal communication, Oct. 1976, and see idem,
“Fabricenses,” 279-283.

21. Foss, “Fabricenses,” 279-280, and see Jones, 11, 835.

22. O. Seeck, RE V.2 (Stuttgart 1905) 1752-1754 s.v. “Ducenarius.”

23. For ranks in the fabricae see MacMullen, 31-32; Jones, 11,
835. Foss, “Fabricenses,” 280, points out that the fabricenses were em-
ployees of varying status who might (or might not) achieve relatively
high rank.

24. Leaf, 287.
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that the ancients were not able to reduce zinc ore directly
to metallic zinc as implied in this passage.” Craddock,
however, notes at least a few examples of metallic zinc
found in archaeological contexts.” The translation of
dnootaler is also problematic. Leaf and Michell render
it as “distils,” Eaton and McKerrell as “drips down”
(which they say is impossible for producing metallic
zinc),”’” Craddock as “yields droplets” of pseudargyros.

25. E.g. Michell, 21-22; Forbes, VIII, 276.
26. Craddock, “Composition 3,” 7 and see discussion Chap. V.
27. Eaton-McKerrell, 188.
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Craddock also points out that it is possible, though
inefficient, to produce small amounts of zinc by a kind of
distillation process.

The location of the source of pseudargyros in the
Tmolus is still uncertain. The closest known modern
sources of zinc are near Subesir, Mentise, Kobaklar, and
Tiirkali in the Manisa district.”® That zinc was used at
Sardis for making brass in the Roman and Early Byzan-
tine eras we now know from analyses (see Chap. V).

28. See Chap. I, n. 52.



Il CATALOGUE OF FINDS

USE OF THE CATALOGUE

In the following catalogue, objects are grouped
according to major typological classifications—e.g.
weapons and armor, tools, vessels, etc.—and within
each class by types—swords, daggers, spears, etc.—and
finally, where possible, according to individual varia-
tions or subtypes. Where sufficient stratigraphic infor-
mation is available there has been some attempt to
group subtypes of objects chronologically; in general,
however, typological and stylistic considerations are
primary for the grouping of objects. A brief introduc-
tion is included for most major classes of objects and
for some important types where more extensive discus-
sion than could be included in individual entries seemed
warranted.

Criteria for Inclusion

In an effort to be as comprehensive as possible, the
catalogue includes most metal objects found by the
Sardis Expedition, with the exception of unintelligible
fragments and certain objects that are being treated
elsewhere. Some objects published here also appear in
other Sardis publications. A number of objects have
been mentioned in the preliminary publications on
Sardis that have appeared in BASOR, Dergi and
elsewhere. In addition, objects important for the
stratigraphy and interpretation of the sectors in which
they were found will be or have been included in the

final volume on that sector (see e.g. Sardis R1). A few
objects made of metal have been omitted from this
volume and catalogued elsewhere. These include metal
lamps (except the lion lamp 618), which will be treated
in the monograph on lamps by Jane A. Scott, and seals,
which are in the monograph on small objects by
Ruth S. Thomas.

Financial considerations have precluded illustra-
tion of every object listed here. Therefore, where several
examples of the same type of object are available only
the most legible or best preserved are illustrated. In
addition, the following kinds of objects are illustrated:
at least one object which is representative of each
particular class, type or subtype of any given chrono-
logical phase (if this can be determined); all obj'ects
believed to be of foreign manufacture, and all unique
objects. Duplicates and less well preserved objects are
listed briefly with dimensions, sector and findspot, to
give at least some idea of frequency of occurrence and
size range for each object type and of distribution on
the site. Photographs of most objects are available in
the Sardis Research Office at Harvard University.

Individual catalogue entries include the original
inventory number if catalogued previously by the
Expedition (number preceded by M); material, dimen-
sions in cm., sector and findspot; and a brief descrip-
tion. Prior publication or reference to the object in
other publications is also given, followed by compara-
tive material if appropriate. Where several objects of
the same type are listed only the first will contain
reference to comparative data.



Findspots and Materials

In general, references to comparative material
include only works helpful in establishing chronological,
geographical and typological affinities of objects. Com-
parisons found only in museums or collections with no
accompanying information on date, distribution, manu-
facture or style have generally been omitted unless no
others could be located.

Condition of the object, if complete, and its
present location will not appear in every entry. As of
1981 most of the objects were still kept in the
expedition depots at Sardis. A few objects, however,
chiefly those of precious metals, have been transferred
to the regional museum in Manisa and given inventory
numbers, and these are noted in the catalogue. Eventu-
ally, all objects found by the Expedition will be sent to
the Manisa Museum for permanent storage and display.

A Note on the Findspots

Most findspots used here are recorded on the B-
grid and level system, first applied to the Building B-
Gymnasium Complex and later extended to most other
sectors. At CG and the Acropolis, however, local grid
systems were imposed and kept. Since a number of
different and potentially confusing grid systems were
used at different times for Acropolis soundings, an
attempt has been made here to convert the local
systems to the B-grid system. In many cases, this
conversion was only possible within a rather broad
range of accuracy (2-5 meters); in others, it was not
possible to make the conversion at all. In these cases,
and for all the objects from CG, the designation “local
grid” is included with the findspot information in the
catalogue. Similarly, local level or datum systems exist
in several sectors. There is one for the Artemis Temple
that has also been applied to the Artemis Precinct as
well as to PN and PC; CG has another. All Acropolis
material has been calculated in meters above sea level
(a.s.l). In addition, many inconsistencies and inaccu-
racies exist in the determination and recording of
findspots for individual objects such that most find-
spots given should only be considered approximations
and not precise indications of location.'

A Note on Materials

Objects listed in the catalogue are made of gold,
silver, iron, lead and a variety of copper alloys. Many

1. For explanations of the various grid and level systems used see
Sardis R1 (1975) 9-11; Sardis M1 (1971) 15-16. For discussion of
inconsistencies in the recording of some findspots see Greenewalt,
Ritual Dinners, 5.
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of the copper-based objects have been analyzed to
determine their chief alloying constituents (Chap. V);
these range from nearly pure copper to copper with
small amounts of arsenic, to copper with varying
combinations and proportions of tin, lead and zinc.
Since there is no way of knowing the composition of
the unanalyzed objects it has been thought safer to
avoid the designation “bronze” as misleading and to
refer to all copper-based objects in the catalogue as
“copper alloy,” unless the specific composition of a
particular object has been determined by analysis.

For those items which have been analyzed, the
terminology suggested by E. R. Caley for Roman aes
coinage” has been applied as follows: “impure copper,”
when proportions of zinc, tin and lead in a copper alloy
amount to ca. 1 percent; “tin bronze,” when the
proportion of tin is much higher than proportions of
zinc and lead and the proportion of zinc is under 5
percent; “leaded tin bronze,” when proportions of tin
and lead are much higher than the proportion of zinc,
and the proportion of zinc is under 5 percent; “zinc
bronze,” when the alloy contains 5 percent or more of
zinc, and the proportion of tin or lead or both together
exceeds the proportion of zinc.

In addition to the above alloys Caley lists another
which he calls “orichalcum.” He defines this as an alloy
with proportion of zinc over 5 percent and in greater
proportion than either tin or lead or both together. He
prefers the term “orichalcum” to “brass” since modern
brasses usually contain far more zinc than the ancient
alloy (30-40 percent as opposed to under 20 percent for
most ancient alloys).” Since the exact ancient meaning
of orichalcum is still somewhat controversial® it has
been thought preferable to use the term “low zinc
brass” when referring to alloys of the above description.

WEAPONS AND ARMOR

Among the weapon types found at Sardis are
daggers and swords, spear-, javelin-, and arrowheads,
and one object interpreted as a spearbutt. In addition

2. Caley, 69, 70.

3. Caley, 1; Tylecote, 53. Tylecote calls the low zinc ancient alloy
the equivalent of a modern “gilding metal.”

4. Michell, 21-22; M. Robertson, “Ibycus: Polycrates, Troilus,
Polyxena,” BICS 17 (1970) 11-12 (oreichalkos only less precious than
gold); A. Schramm, RE XVIIL! (Stuttgart 1939) 938-941 s.v.
“6peiyohkog™ Forbes, VIII, 276; Craddock, “Composition 3,” 6-8.
Eaton-McKerrell, 186-188 suggest that Greek oreichalkos referred to
arsenical copper while Latin orichalcum meant brass. There is little or
no evidence, however, for continued deliberate use of arsenical copper
after the Middle Bronze Age (see Chap. V).



Weapons and Armor

there are a few fragments of what were apparently two
dagger sheaths and a single possible armor scale.
Distinction between swords and daggers is made
according to size, based on the definitions of D. H.
Gordon, with daggers under 35.56 cm. in length and
swords above 50.80 cm.’

Dates range from Early Bronze Age for three

daggers (1-3) to Late Byzantine or Turkish for some of
the arrowheads.

Daggers and Swords

Of four daggers found at Sardis, three come from
Early Bronze Age contexts at sites near the Gygean
Lake (1-3). All three are quite small and extremely
simple in shape. One of these (3) was analyzed
spectrographically and found to be of almost pure
copper; the other two are probably similar in composi-
tion. The fourth dagger (4) comes from Shop E5 in BS,
as does a sword (5), while a second sword (6) comes
from Shop El4. All three of the weapons from the
shops are of iron and date to the late sixth-early
seventh century A.D. Another iron sword is noted as
coming from the floor of Unit 13 in HoB, also dating to
the destruction level of the early seventh century;" this
sword was not catalogued and was not seen by the
present writer.

Daggers

1 Pls. 1, 45. M69.5:7972. MANIsA 4340. Early Bronze
II, ca. 2500-2000 B.C.

Copper or copper alloy. Edges chipped; heavily cor-
roded with some bronze disease.

L. 10.30; max. W. 1.85; Th. 0.20.

EB Pithos Grave 69.3; laid flat beside femur in pithos.
Found with earplugs (717, 718) and pendant (881).

Lozenge-shaped blade with rounded, perforated butt
end and sharply tapered point. Widest part of blade
nearest butt. Flattened lozenge-shaped section.

Publ. BASOR 199, 15, 16, fig. 4; Mitten-Yiigriim, “Gygean
Lake,” 193, figs. 4, 5. According to Stronach, “Metal Types,”
89, the dagger is one of the oldest Anatolian metal types. This
dagger seems to belong to Stronach’s Type 3, a pre-
dominantly Western Anatolian type common in the second
half of the third millennium B.C., and specifically to Type 3a,

5. Col. D. H. Gordon, “Swords, Rapiers and Horse-riders,”
Antiquity 27 (1953) 67, and Catling, 110.
6. BASOR 157, 24.
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d.ated after ca. 2200 B.c. See Stronach, “Metal Types,” 96-98,
fig. 2.11, 12 (Soli, Cilicia; without rivet hole).

2 PL 1. M67.22:7426. Early Bronze II, ca. 2500-
2000 B.c.

Copper or copper alloy. Point broken off; edges
chipped.

Max. P.L. 15.50; max. W. 2.10; Th. 0.20.

AhT Pithos Grave 67.10; under bones in pithos.

Similar to preceding but with longer, more slender
blade, sharply tapered butt end, and no rivet hole.

Publ. BASOR 191, 6, 8, fig. 4. See Stronach, “Metal Types,”
96-98, fig. 2.11, 12 (after ca. 2200 B.C.).

3 PL 1. M68.24:7894. Early Bronze Age, ca. 2500-
2000 B.c.?

Nearly pure copper. Analyzed by emission spectro-
graphy. See Chap. V, Tables V.1,3. Haft broken
through rivet hole.

Max. P.L. 10.70; max. W. 1.50.

AT Trench A E45.00-50.00/ S40.00-45.00 ca. *75.00-
74.75 in fill surrounding pithos burial AT 68.8 with
silver finial 430 and two others.

Flat, tapering blade with sloping shoulders. Rec-
tangular haft with remains of a single rivet hole. The
type differs from 1 and 2 in having clearly set off
shoulders.

Publ. Dergi 17.1 (1968) 126; Mitten-Yiigriim, “Ahlath
Tepecik,” 26. This appears to be the same object as one
mentioned in BASOR 199, 14-15 as having been found in
pithos burial AT 68.8. Closest parallels seem to be the simpler
varieties of Stronach’s Type 2, “Metal Types,” 92-94, fig. 1.1,
2, which are found in the Yortan cemeteries of Baymndirkdy
and are possibly somewhat earlier in date than Sardis 1and 2
ranging from “possibly before 2500 B.c. to after 2200 B.C.”

4 Pl 1. Early Byzantine, late 6th-early 7th C. AD.

Iron. Haft broken; heavily corroded.
Max. P.L. 16.00; W. at shoulders 2.50; W. tang 1.30.
BS E5 E36.50-38.50/S0.00-2.50 *97.30-96.50.

Flat tapering blade with sloping shoulders. Apparently
rectangular haft with flat section.

Swords

S Pl 1. M68.23:7889. Early Byzantine, late 6th-early
7th C. A.D.

Iron. Broken in six joining pieces and heavily corroded.
Traces of charred wood adhere to surface.

Max. P.L. 76.50; W. at shoulder 5.40; W. haft 2.10.
BS E5 E38.30/S3.50 *96.75.



Spearheads

Long, narrow blade with parallel edges and flat section
tapering near point. Slightly sloping shoulders and
narrow haft with flat section at other end.

6 Pl 1. Early Byzantine, late 6th-early 7th C. A.D.

Iron. Broken in six joining pieces and heavily corroded.
Point and haft broken off and missing.

Max. P.L. 53.80; W. shoulders 5.50; W. tang 2.50.
BS El4 EB7.00/S2.00 *96.70.

Long, straight, flat blade unusual in having only a
single edge. Edge parallel to slightly thickened back.
Straight shoulders and narrow tang with rectangular
section.

Dagger Sheaths?

7 PL 1. Lydian, 7th C. B.C.

Iron. Broken in three joining pieces and heavily cor-
roded. Only one side preserved.

Max. P.L. 11.70; max. W. 590; H. flanges 1.30.
HoB Building G 'W34.00/S114.00 *98.50 in bowl on
floor.

Flat piece, slightly tapered to rounded end; sides turned
up to form flanges. Two rivets—one near tip, one 5.50
cm. above it.

8 Pl 1. M61.74:3782. Byzantine?

Copper alloy. Separated in two pieces—front and back;
half of back missing.

Max. L. front 24.90; W. at top 8.30; W. at bottom 3.50;
Th. 0.20; max. P.L. back 15.00; max. P.W. 6.60.
MRd *96.75 “above Early Byzantine road.”

Front piece tapers to rounded end; edges flanged to fit
back. Incised dotted pattern all around edges; dotted
inscription near top: “hygiendn rou ch.” Back piece has
deep vertical ridges or creases.

Spearheads

Several examples of spearheads were found. A
couple are probably Lydian (9, 10), the rest Roman or
later (11-15). All are of iron, but aside from material
most differ considerably from each other and no major
groupings could be established.

9 PL 2. M61.99:4098. Lydian?

Iron. Tip and tang broken; heavily corroded and en-
crusted.

Max. P.L. 14.00; L. blade 8.50; W. blade 1.60; W. tang
0.70.
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AcT in NE pit local grid W18.00-16.00/N21.00-25.00
*402.20-401.90 a.s.l. Found with arrowhead 52.

Slender leaf-shaped blade with midrib. Short socket or
boss at base of blade from which narrow tang projects.

10 Lydian or later.

Iron. Broken in three pieces; tang missing; heavily
corroded.

Max. P.L. 9.00; max. W. 1.50; Th. edge 0.10; Th. rib
0.50.

PN W296.00-300.00/S325.00-331.00 *86.20-86.00 near
Roman water pipes.

Apparently similar to preceding but shape obscured by
corrosion.

11 PlL 2. Roman?

Iron. One edge of blade and part of socket missing;
corroded.

Max. P.L. 16.00; max. W. blade 2.50; diam. socket
1.00.

HoB EI10.00/S85.00 *102.00-101.50 mixed fill.

Elongated leaf-shaped blade with faint midrib tapers to
narrow point; rounded shoulders. Socket formed by
hammering metal around a core.

See Jacobi, Saalburg 1, 491; II, pl. 38.5; Curle, Roman
Frontier Post, 188, pl. 36.1, 7 (Roman).

12 Pl 2. Roman or later?

Iron. Tip of point, one edge and end of socket missing;
heavily corroded.

Max. P.L. 11.80; max. W. blade 2.00; diam. socket
1.00.

Pa-E E105.25/N91.50 *97.80.

Flat blade, sides tapering to point, straight shoulders
opposite. Socket formed by hammering around a core.

13 Pl 2. M63.50:5731. Middle Byzantine?

Iron.

Max. L. 9.50; max. W. blade 1.50; diam. socket 0.70.
Syn MH E70.00-75.00/N4.00-4.50 *97.00-96.50 over
level of A.D. 660 occupation.

Lozenge-shaped blade with faint midrib tapering to
rounded tip. Widest part of blade below center;
shoulders taper to socket. Socket formed by hammering
around a core; nail hole near end for securing to shaft.

14 Pl 2. M60.35:2463. Late Byzantine?

Wrought iron. For metallographic and atomic absorp-
tion analyses see Chap. V, Table V.5. Tang broken off.
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Max. P.L. 15.00; max. W. blade 5.20; Th. tang 0.80.
AcT E1003.00-1006.00/S1074.00-1076.00 *403.90 a.s.1.
Level Ia, mixed context.

Flat, triangular blade with slightly convex edges taper-

ing to sharp point; concave sloping shoulders, stump of
narrow tang.

15 PL 2. M62.35:4296. Late Byzantine?

Iron. Heavily corroded.

Max. L. 24.00; L. blade 11.00; max. diam. socket 2.70.
AcT E-W wall of Unit 2, Level Ia local grid W0.00/
N22.00 *404.20-403.90 a.s.l.

Triangular blade with sharp point, lentoid section,
widest at base. Long hollow socket with nail hole near
end farthest from blade. Three rings around socket at
base of blade and at end of socket. The socket is
apparently not seamed and may therefore be cast.

Spearbutt

16 PL 2. M62.73:4718. Lydian, 6th C. B.C.

Iron. Heavily corroded.

L. 7.70; max. diam. 1.50.

BT Mound 62.4 E5.00/N2.00 *97.15 on floor of ante-
chamber in NE corner.

Conical point formed by hammering sheet metal
around a core leaving vertical seam on one side.

Publ. BASOR 170, 58 (called a spearhead). See Ghirshman,
Village Perse 32, 100, pl. 43 G.S. 808 (bronze, 7th-6th C. B.C.);
Petrie, 33, pl. 39.190, 191 (Cyprus, LB), 201 (La Tene).

Javelinhead

17 PIL 2. Roman-Early Byzantine?

Iron. Part of socket missing; corroded.

Max. P.L. 7.40; L. head 1.00; L. socket 6.40; max. W.
head 0.65; max. diam. socket 1.10.

AcS contents of Hall 3 ca. 0.90 m. below surface.

Small pyramidal head with long, conical socket. The
piece belongs to a fairly common type of Roman
throwing spear or javelin occasionally also identified
as a spear- or javelin-butt.

See Conze, Pergamon 1.2, 327-328, Beiblatt 70 second row,
first on r. (Byzantine); Boehmer, Bogazkoy VII, 154, pl. 54
no. 1613 (unstratified); Petrie, 35, pl. 41.158 (Adelsberg,
“probably a Roman casting spear”).

Arrowheads

The most common type of weapon found at Sardis
is the arrowhead. It appears in both copper alloy and
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iron and ranges in date from the Lydo-Persian through
Byzantine eras. Two major types are socketed and
tanged; within each of these are several subtypes
classified by size and form of blade.

Socketed

Type la: The blade is leaf-shaped with beveled
edges and has a midrib with lozenge-shaped section,
This type, together with Type b, is the most common
early type of arrowhead found at Sardis. All examples
are of copper alloy. Five (18-22) were analyzed and
proved to be of leaded tin bronze. All are of fairly
uniform size, ranging from ca. 3.15-4.00 cm. in length,
Most are from the Acropolis, though only one was
found in a fairly good context there. Two (24, 25) were
found at HoB—24 in a Lydian context.

The type has a wide geographical and chrono-
logical distribution in the Eastern Mediterranean and
Near East. It ranges in time from about the eighth to
the fourth centuries B.Cc. Although most of the contexts
in which it appears at Sardis are not stratigraphically
revealing, numerous examples from other sites in
Anatolia and Greece can be convincingly related to the
Persian conquests of the sixth and fifth centuries B.C.
This helps to support the Lydo-Persian attribution of
the type and suggests its probable use at the capture of
Sardis in 547 B.C.

18 PL 3. M60.46:2602. Persian, mid-6th-5th C. B.C.

Leaded tin bronze. Analyzed by neutron activation and
atomic absorption. See Chap. V, Tables V.1, 42, b. A
few chips and some disease as of 1974.

L. 3.20; max. W. blade 1.00; diam. socket 0.55.
AcT local grid D/5 *402.50 a.s.l. Level II found
with 27.

The high, hollow midrib is extended to form a short
projecting socket with round section.

Publ. Hanfmann-Detweiler, 4, 6 fig. 4. For recent discussion
of this and other socketed types see Snodgrass, 148-154, Type
3, esp. 151, 152, fig. 10.1 Type 3Al. For distribution of the
type see R. S. Young, “Gordion 1956: Preliminary Report,”
AJA 61 (1957) 324; idem, “History at Gordion,” 164-165, 166
fig. 10 (Gordion, ca. 550 B.c.); Haspels, Phrygie 111, 97, 151,
pl. 42a.1-3, 5 (Midas City); O. Broneer, “Excavations on the
North Slope of the Acropolis in Athens, 1931-1932,” Hesperia
2 (1933) 341 fig. 13e, f, 342; idem, “Excavations on the North
Slope of the Acropolis in Athens, 1933-1934,” Hesperia 4
(1935) 113-117, fig. 4 (Athens, North Slope of Acropolis,
probably 480 B.c.); E. P. Blegen, “News Items from Athens,”
AJA 43 (1939) 698 fig. 3,700 (Thermopylae, probably 480
B.C.); Walters, Bronzes, 346-347 Type B, nos. 2803 (Kalymnos),
2804 (Sardinia), 2806 (Marathon), 2807 (Kamiros), 2812
(Ephesus), 2813 (Hierapolis); Robinson, Olynthos X, 380-382,
Type B, 1901-1906 (before 348 B.C.).



Arrowheads
The following are all similar to 18:

19 M60.76:2846. 6th-5th C. B.C.

Leaded tin bronze. Analyzed by neutron activation and
atomic absorption. See Chap. V, Tables V.l, 4a, b.
Edges of blade and socket chipped.

Max. P.L. 3.80; max. W. blade 1.00; diam. socket 0.60.
AcT Trench E E1050.00-1051.00/S1071.00-1073.00
*0.40 a.s.l. with Lydian and Attic sherds.

Nail hole on midrib near base of blade to secure head
to shaft.

20 M60.88:2991. 6th-5th C. B.C.

Leaded tin bronze. Analyzed by emission spectrography,
neutron activation and atomic absorption. See Chap.
V, Tables V.1, 3, 4a, b. Socket chipped; corroded.
Max. L. 3.80; max. W. blade 1.00; diam. socket 0.60.
AcT Trench E E1049.00-1050.00/S1077.00-1079.00
*398.50 a.s.l. mixed context. Found with arrowhead 36.

21 M61.96:4065. 6th-5th C. B.C.

Leaded tin bronze. Analyzed by emission spectrography.
See Chap. V, Tables V.1, 3. Most of socket missing;
corroded.

Max. P.L. 2.80; max. W. blade 0.90; diam. socket 0.60.
AcT W of N-S stretch of “Lydian-Persian” wall
*401.40-400.55 a.s.l. mixed context.

22 M60.79:2924. 6th-5th C. B.C.

Leaded tin bronze. Analyzed by emission spectrography.
See Chap. V, Tables V.1, 3. Socket chipped.

Max. P.L. 3.30; max. W. blade 1.00; diam. socket 0.60.
AcS in mixed surface fill.

23 6th-5th C. B.C.

Copper alloy. Diseased. Socket and tip broken.
Max. P.L. 3.20; max. W. blade 0.95; diam. socket 0.60.
AcT local grid W22,00-25.00/N5.00-10.00 ca. *401.00
a.s.l. “Lydian Wall.”

24 6th C. B.C.

Copper alloy. Corroded and chipped.

Dimensions unavailable.

HoB W36.00/S123.00-126.00 to *99.20 with Early
Lydian sherds.

25 M61.20:3230. 6th-5th C. B.C.?

Copper alloy. Diseased.
L. 3.40; W. blade 0.90; diam. socket 0.60.
HoB W10.00/S100.00 *100.50 in mixed fill.
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Small nail hole on rib near base of blade.

Type 1b: This type is very similar to Type la
except that the midrib has a round instead of lozenge-
shaped section. It is a variant of la and has a similar
history and distribution. At Sardis it appears on the
Acropolis and at HoB with possible stray examples
from PN and KG. Most are from mixed contexts but
are probably to be dated in the same way as the la
examples. Three were analyzed; one (29) is tin bronze, a
second (30) is leaded copper and the third (34) leaded
tin bronze.

26 Pl 3. M62.50:4441. 6th-S5th C. B.C.

Copper alloy.

Max. L. 3.60; max. W. blade 0.90; diam. socket 0.60.
AcT local grid E16.50/S13.00 *401.40 a.s.]. mixed
context.

The following are all similar to 26:

27 PL 3. M60.46:2602. 6th-5th C. B.C.

Copper alloy.

L. 3.50; max. W. blade 0.90; diam. socket 0.60.
AcT local grid D/5 *402.60 a.s.l. Level II. Found
with 18.

28 M62.49:4440. 6th-5th C. B.C.

Copper alloy. Heavily corroded.

Max. L. 4.00; max. W. blade 0.90; diam. socket 0.70.
AcT local grid W27.00/S7.00 *401.90 a.s.l. mixed
context.

29 M60.87:2990. 6th-5th C. B.C.

Tin bronze. Analyzed by emission spectrography. See
Chap. V, Tables V.1, 3. Socket chipped; diseased.
Max. P.L. 3.50; max. W. blade 1.30; diam. socket 0.60.
AcT Trench A E1009.00-1013.00/S1067.00-1071.00 to
ca. *398.80 a.s.l. mixed fill.

30 M61.32:3401. 6th-5th C. B.C.?

Leaded copper. Analyzed by neutron activation and
atomic absorption. See Chap. V, Tables V.1, 4a, b.
Chipped.

Max. P.L. 3.15; max. W. blade 1.00; diam. socket 0.70.
HoB WS5.00/590.00-95.00 *100.20-100.10 mixed fill.

31 6th-5th C. B.C.?

Copper alloy.
Max. P.L. 4.00; max. W. blade 0.80.
HoB W20.00/S105.00 to *99.60.
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32 6th-5th C. B.C.?

Copper alloy.
L. 3.60; max. W. blade 0.85.
HoB E0.00-W5.00/S105.00-115.00 *99.60.

33 6th-5th C. B.C.?

Copper alloy.
L. 3.60; max. P.W, blade 0.80.
HoB W36.00/S123.00-126.00 to *99.20.

34 Pl 3. M67.11:7347. 6th-5th C. B.C.?

Leaded tin bronze. Analyzed by emission spectrography.
See Chap. V, Tables V.1, 3. Point and edges chipped.
Max. P.L. 2.30; max. W. blade 1.00; diam. socket 0.65.

PN W267.50/S339.50 *88.00.

35 Pl 3. M58.32:419. 6th-5th C. B.C.?

Copper alloy. Most of socket broken; corroded.
Max. P.L. 3.50; max. W, blade 1.10; max. P. diam.
socket 0.40.

KG not found in grave but in fill ca. 25 cm. below
surface of ground.

Rectangular hole in rib near base of blade.

For KG cemetery see Sardis R1 (1975) 125-128.

A single example of an iron arrowhead that
probably belongs to Type la or 1b was found on the
Acropolis but was so corroded it was impossible to be
sure of its details.

36 PL 3. M60.89:2992. 6th-5th C. B.C.?

Iron. For atomic absorption analysis see Chap. V,
Table V.5. Heavily corroded and encrusted.

Max. P.L. 4.90; max. W. blade 1.50; diam. “socket”
0.90.

AcT Trench E E1049.00-1050.00/S1077.00-1079.00

*398.50 a.s.l. mixed fill. Found with bronze arrow-
head 20.

Oval blade with midrib; short tang or socket (not
possible to determine if it was once hollow).

See O. Broneer, “Excavations on the North Slope of the
Acropolis in Athens, 1933-1934,” Hesperia 4 (1935) 115, 116
fig. 5 (Athens, North Slope of Acropolis, probably 480 B.c.).

Type Ic: This type is similar to the preceding but
the blade is widest at the base, forming straight
shoulders to the socket. Only one example was found.
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37 Pl 3. M61.31:3400. 6th-5th C. B.C.?

Copper alloy. One side of blade chipped away.

L. 3.70; max. W. blade 1.10; diam. socket 0.50.
HoB W10.00/S90.00 *100.30 in pit fill containing
Lydian, Hellenistic and Roman sherds.

Type 1d: Objects of this type differ from those of
Types la-c in being somewhat larger and in having
proportionately broader blades and narrower midribs,
Two examples were found, both at PN, fairly close
together but in mixed contexts; parallels at other sites,
however, suggest dates from the fourth century B.c. to
the Roman period. 38 and 39 were analyzed and proved
to be leaded tin bronze.

38 Pl 3. M64.19:6035. 4th C. B.c.-Roman?

Leaded tin bronze. Analyzed by emission spectrography.
See Chap. V, Tables V.1, 3. Point, one edge and socket
chipped.

Max. P.L. 5.00; max. W. blade 1.40; diam. socket 0.50.
PN W259.00-261.00/S336.00-338.00 *88.40-88.25,
mixed context.

See Robinson, Olynthus X, 380-382, pl. 120 Type B, nos.
1896-1900 (before 348 B.c.); Conze, Pergamon 1.2, 253, 252
fig. 8b.

39 M64.16:6014. Hellenistic or Roman?

Leaded tin bronze. Analyzed by neutron activation and
atomic absorption. See Chap. V, Tables V.1, 4a, b.
Small crack in socket.

L. 4.70; max. W. blade 1.65; Th. 0.10; diam. socket
0.70.

PN W264.00/S336.00 *88.25.

Type 2: Lozenge-shaped and ribbed with spur on
socket. A single example of this type was found (40) in
a PN Lydian context. Although the type is rare at
Sardis it was among the most common found in the
Lydian siege debris at Old Smyrna (ca. 600 B.C.) wl.'lerc
it was apparently the favorite type used by the Ionians
against their Lydian attackers. Nicholls points out,
however, that it is also a common Anatolian type, and
seems to have been the main type used by the Persians
in the attack on Gordion,’

7. Nicholls, 131.
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Arrowheads

40 Pl 3. M64.24:6210. Late 6th C. B.C.

Copper alloy. Heavily corroded; spur broken off.
L. 3.60; max. W. blade 1.00; diam. socket 0.60.
PN W276.00-279.00/ S344.00-346.00 *86.60-86.40 clear
Lydian context.

Flat blade with beveled edges tapers to a sharp point.
Widest part of blade below midpoint. Shoulders slope
to projecting socket. High midrib with lozenge-shaped
section widens to socket with round section (see Type
la). Originally a single spur or barb on socket.

See Nicholls, Type b, 130-131 n. 122 with refs., pl. 6d; Young,
“History at Gordion,” 164-165, 166 fig. 10. A similar type but
without the spur was found at Susa. See Ghirshman, Village
Perse, 100, pl. 44 G.S. 1258¢, 2104 (level III, 5/4 C. B.C.).

Type 3a: Three-edged blade with internal socket.
This type is so far less common at Sardis than Types la
and 1b, but has a similar geographical and chronological
distribution in the Near East and Greece, and can
probably also be attributed to the Persian presence at
Sardis. According to Nicholls, this type is neither of
Greek nor of Anatolian origin but ultimately derives
from seventh century B.C. Scythian varieties whence it
spread to Persia and the West.® Up to 3,600 examples of
this and its variant, our Type 3b, were found mixed
together in Treasury Hall 41 at Persepolis—by far the
most common Achaemenid type of arrowhead at the
site. They are also very common in Persian War contexts
in Greece where they are usually found together with the
leaf-shaped type.

41 PL 3. M65.11:6909. 6th-4th C. B.C.

Copper alloy.

L. 3.30; max. W. blade 1.00; diam. socket 0.70.

Syn MH in Roman terracing fill below floor level of Syn
at level of Hellenistic steps, E90.00-91.00/N1.50-2.00
*93.90.

Lozenge-shaped, three-edged blade with short, round
internal socket. Rectangular hole in one side of socket
near base.

Discussion: Nicholls, Type a, 129-130 n. 120 with refs. (Old
Smyrna, ca. 600 B.C.); Snodgrass, 151-153, 152 fig. 10 3B3,
3BI. Distribution: see 18, to which add: Ghirshman, Village
Perse, 32, 100 pls. 18.1; 43; 44 (levels I-1II, 7-4th C. B.C.);
Schmidt, Persepolis, 11, 99, pl. 76.7, 8 (in Treasury 41, ca.
500-330 B.c.); Moorey, “Iranian Troops,” 110 fig. 1.5, 6 (Deve

8. Ibid., 129-130.
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Hiiylik, Persian Garrison, ca. 500-475 B.c.); H. H. von der
Osten, The Alishar Hiiyiik Seasons of 1930-32 part 11, OIP
XXIX, Researches in Anatolia VIII (Chicago 1937) 441, 443
fig. 496, d 1392, e 1001, e 1033 (“post-Hittite-Phrygian level,”
ca. 9th-7th C. B.c.); C. N. Johns, “Excavations at “Atlit
(1930-1): The South-Eastern Cemetery,” QDAP 2 (1933) 55,
56 fig. l4c, pl. 20c (°Atlit, Palestine, Persian period); Einar
Gjerstad, et al. Swedish Cyprus Expedition 11l Finds and
Results of the Excavations in Cyprus 1927-1931 (Stockholm
1937) 99, 102, 105, pl. 45.11, 12 Type 3a, b (Vouni, ca. 500-
450 B.c.); Blinkenberg, Lindos 1, 196, pl. 23, no. 608 (61
specimens, probably 6th C. B.c.); Petrie, 35, pl. 42.218-227
(Defenneh); 239-247 (Mempbhis, Persian period); Davidson,
Corinth XII, 200, pl. 91, nos. 1517-1519 (5th or 4th C. B.C.);
Robinson, Olynthus X, 397-405, Type F, nos. 2027-2096, pls.
125-126 (before 348 B.C.); C. Dugas, “Le sanctuaire d’Aléa
Athéne a Tégée avant le IVe siécle,” BCH 45 (1921) 378, fig.
40 no. 179, p. 389 (Tegea, “before the 4th C. B.C.").

42 M62.58:4478. 6th-4th C. B.C.

Copper alloy. Socket broken and corroded.
Max. P.L. 3.00; max. W. blade 1.00.
HoB W25.00/S98.00 *100.20 mixed fill.

Type 3b: Similar to 3a but with projecting instead
of internal socket. Similar in date and distribution to
3a.

43 PL 3. M61.72:3778. 6th-4th C. B.C.?

Copper alloy. Edge chipped.

L. 3.30; max. W. blade 0.90.

AcT E section Room 4 local grid N0.00-6.00, under
floor at *403.20 a.s.l. with Byzantine sherds.

See Snodgrass, 151-153, 152 fig. 10 Type 3BI; Stronach,
Pasargadae, 180-181, fig. 94.1-17, pl. 165a, b (Achaemenid to
3rd C. B.C).

44 M61.42:3549. 6th-4th C. B.C.?

Copper alloy. Edge of socket chipped.
Max. P.L. 2.40; max. W. blade 0.80; diam. socket 0.60.
MRd ES5.30/S16.50 *96.48 in collapsed fill.

45 6th-4th C. B.C.

Copper alloy.

L. 3.30; max. W. blade 0.80; diam. socket 0.70.
HoB [E0.00/S115.00 in well to *93.00 with Lydian and
Attic Black Glaze sherds.

Tanged

Type 4a: Barbed-and-tanged. Only one example.
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46 Pl 4. M62.64:4557. Hittite Imperial Age, ca. 1400-
1200 B.C.

Copper alloy.

Max. L. 10.00; L. blade 7.50; max. W. blade 2.10; Th.
rib 0.25; Th. tang 0.30.

RTE E35.00/S27.00 *96.30 in fill N of S Colonnade
foundation.

Triangular blade with rounded tip; sharply pointed
barbs at base of blade. Flat midrib on either side; short
tapered tang with rectangular section. Although the
type has a long development in the Aegean from the
Late Bronze Age to the classical period in Greece this
particular example appears to have its closest analogies
in arrowheads of the Hittite Imperial Age. Unfortu-
nately, lack of a stratified context for the arrowhead
precludes discussion of a possible Hittite contact with
Sardis. There are, however, some indications of a
Bronze Age Anatolian presence in the finds from the
Deep Trench at HoB (see BASOR 162, 14; 170, 7-9).

For shape see Kogsay-Akok, 196, pl. 131 nos. 2, 6; K. Bittel,
Bogazkdy: die Kleinfunde der Grabungen 1906-1912 1 Funde
hethitischer Zeir (Leipzig 1937) 20, pl. 13 no. 18; Boehmer,
Bogazkéy VII, 105, 107, 108, pls. 26 nos. 817, 818 (15th C.
B.C.); 29 nos. 865, 866 (unstratified); and see Hayat Erkanal,
Die Axte und Beile des 2. Jahriausends in Zentralanatolien
Prihistorische Bronzefunde IX.8 (Munich 1977) 53 and pl. 18
nos. 69-80 (Bogazkdy and Alaca Hiiyiik). According to
Erkanal, this type is found mostly in 13th C. B.C. contexts in
Anatolia.

Type 4b: Boss-and-barb. Two examples found at
Sardis. The type has a long history and may be a
descendant of 4a, but is especially common in Hellenistic
and Roman contexts at other sites.

47 Pl 4. M67.3:7278. Hellenistic or Roman?

Leaded tin bronze. Analyzed by emission spectrography.
See Chap. V, Tables V.1, 3.

Max. L. 8.80; L. blade with barbs 4.00; L. tang 5.40;
max. W. blade 1.60; Th. tang 0.25.

PN W267.80/S333.50 *88.30.

Triangular blade with blunt, possibly broken, tip and
narrow vertical ridge down center; two long barbs
extending from base of blade; boss or swelling at

junction of blade and tang. Tang quite long in relation
to blade.

Discussion of type: Snodgrass, 146-148, 145 fig. 9, Type Ic;
Robinson, Olynthus X, Type DI, 387-391, nos. 1940-1971
(Sth-4th C. B.C.). See also Davidson, Corinth XII, 199, pl. 91
nos. 1512-1514 (4th C. B.c.); Deonna, Délos XVIII, 208-209,
figs. 239, 240, pl. 69.556 (most common type at Delos);
Goldman, Tarsus 1, 389, pl. 264.3 (Hellenistic-Roman Unit);
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Chavane, Salamine VI, 107-108 and n. 3, pl. 31 nos. 329, 330
(Hellenistic); Furtwiingler, Aegina, 423, pl. 117.45 (early
Hellenistic); Crowfoot, et al., Samaria-Sebaste 111, 451 fig.
110, 453 nos. 15-19 (some Hellenistic, others unstratified).

48 M64.20:6062. Hellenistic-Roman?

Copper alloy. Blade bent, tang and barbs broken;
heavily corroded.

Max. P.L. 430; max. W. blade 1.40.

MC E33.50-35.00/N57.00-60.00 *91.27 in vaulted
chamber among building’s substructures.

Sharp midrib; tang has lozenge-shaped section.

Type 5: Rather flat, clongated, lozenge-shaped
blade widest near tip; long tang. Three examples were
found at Sardis, one of copper alloy, two of iron.
Although contexts are not revealing the type is most
likely another Achaemenid variety contemporary with
Types la, b, 2 and 3. In the Treasury at Persepolis
twenty-two examples similar to this were found in
bronze, 192 in iron.

49 Pl 4. M61.49:3570. 6th-4th C. B.C.?

Copper alloy.

Max. L. 6.50; max. W. blade 1.30; Th. tang 0.25.
MRd E10.00-15.00/S25.00-33.00 *98.25-97.50 upper
fill.

Flat, lozenge-shaped blade, widest above center. Slight
raised ridge on one side of blade; blade slightly
thickened at base. Tapered, slender tang slightly curved
at end.

See Schmidt, Persepolis 11, 99, pl. 76.6; Robinson, Olynthus
X, 380, pl. 120 no. 1895.

50 PL 4. M60.39:2527. 6th-4th C. B.C.?

Iron. Heavily corroded.

Max. P.L. 6.90; max. W. blade 1.80; Th. blade 0.15;
Th. tang 0.30.

AcN local grid E3.00-5.00/$23.00-25.00 *395.50 a.s.l.
in mixed fill.

See Schmidt, Persepolis 11, 99, pl. 76.5 (iron); Haspels,
Phrygie 111, 99, 151 pl. 42c 11 (no date).

51 M60.86:2987. 6th-4th C. B.C.?

Iron. Heavily corroded.

Max. L. 6.10; max. W. blade 1.50; Th. blade 0.25; Th.
tang 0.40.

AcT Trench E E1051.00-1052.00/ S1084.00-1086.00
*397.30 a.s.l. in mixed fill.

Type 6: Lozenge-shaped blade with widest point
below center. Pronounced midrib. Short socket at base
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into which a tang is fitted. Only one example was
found.

52 Pl 4. M61.99:4098. Lydian?

Iron. Badly corroded; part of tang broken off.
Max. P.L. 6.30; L. blade 4.50; W. blade 1.10.
AcT in NE pit local grid W18.00-16.00/N21.00-25.00
*402.20-401.90 a.s.. Found with spearhead 9, and
similar to it in shape.

Type 7a: Flat, lozenge-shaped blade with widest
point at center; swelling or short socket at base of
blade into which a tang is fitted. Several examples of
. this and its variant Type 7b were found at Sardis, all of
iron. Dating appears to range from the late sixth/early
seventh century A.D. through the Late Byzantine era.
Most examples of this variant were found on the Acro-
polis, but 7b was more widely distributed on the site,
found in most of the major sectors containing later
material: the Acropolis, BS, Building B. Earliest ex-
amples of the type may be remnants of the Sassanian
raid that devastated Sardis in A.D. 616.

53 Pl 4. M62.21:4218. Byzantine.

Iron.

Max. L. 8.70; L. blade 4.30; max. W. blade 2.40; Th.
tang 0.30.

AcT local grid E19.00/N24.00-29.00 *403.80 a.s.1. top
of E wall of cistern.

See Conze, Perg 1.2, 327, Beiblatt 69 first row, first on
r. (Byzantine); Ploug-Oldenburg, Hama IV.3, 55, figs. 18.10,
21.2 no. 8A496 level A3-4 (a.D. 636-1260); Petrie, 35, pl.
42.193, 194 (Egypt but “not native to Egypt; probably left
behind by a Sarmatian soldier”); Chantre, Recherches dans le
Caucase 111, 112, pl. 12.2 (Kammunta necropolis, “Scytho-
Byzantine” epoch); Haspels, Phrygie 111, 99, 151, pl. 42¢8-10
(no date); Boechmer, Bogazkdoy VII, 151, 154, pl. 53 nos. 1603-
1605 (unstratified).

The following are all similar to 53:

54 M60.40:2531. Byzantine?

Iron.

Max. L. 8.80; max. W. blade 2.00; Th. blade 0.30;
Th. tang 0.40.

AcN local grid E2.00-6.00/S14.00-15.00 top fill.

Tang has round section.

55 M61.12:3193. Late Byzantine?

Iron.
Max. L. 5.80; W. blade 1.10; diam. socket 0.60; Th.
tang 0.15.
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AcT local grid DD/FF a-b/1-2 E of Room 3 *403.20
a.s.l.

56 Pl 4. M71.1:8160. Byzantine or later.

Iron. Heavily corroded.

Max. L. 4.70; max. W. blade 1.40; diam. socket 0.90;
L. tang 2.20; Th. tang 0.30.

AcT local grid E20.00-22.00/ N0.00-2.00 *400.40-
400.00 a.s.1. just below surface; found with Islamic coin
C71.20.

57 Byzantine?

Iron.

Max. L. 8.10; L. blade 5.30; max. W. blade 3.10; Th.
tang 0.50.

Pa [E97.50/N32.60 *96.05.

Type 7b: This type is similar to Type 7a but the
blade is widest below center. Dating and distribution
are similar.

58 PL 4. M60.77:2854. Middle-Late Byzantine?

Iron.

Max. L. 8.50; max. W. blade 1.70; Th. tang 0.35.
AcT Trench E  E1050.00-1054.00/S1067.00-1070.00 in
fill.

Tang has round section.
See Davidson, Corinth XII, 200, pl. 91 nos. 1529-1530
(Byzantine).

The following are all similar to 58:

59 M60.19:2348. Byzantine?

Iron.

Max. L. 5.20; max. W. blade 1.50; Th. blade 0.15; Th.
tang 0.30.

AcT Trench A mixed fill around wall
1011.00/S1071.00-1073.00.

E1009.00-

60 M61.8:3174. Byzantine?

Iron. Corroded.

Max. L. 7.60; max. L. blade 4.80; max. W. blade 1.60;
Th. 0.30.

AcT Trench E.

Tang has square section.

61 M60.27:2407. Byzantine?

Iron. Tang broken. Heavily corroded.
Max. P.L. 10.00; L. blade 7.00; max. W. blade 2.70;
Th. tang 0.30.
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AcT Trench A E1007.00-1010.00/S1070.00-1076.00
*404.74 a.s.l. Found with nail heading tool 145.

62 M62.39:4344. Byzantine?

Iron. Point missing.

Max. P.L. 5.80; max. W. blade 1.70.

AcT local grid E14.00/N29.00 *401.60 a.s.l. near
bottom of cistern.

63 M60.18:2325. Byzantine?

Iron. Tang broken.

Max P.L. 4.00; max. W. blade 2.00.

AcS Trench A E1123.00-1134.00/S1106.00-1120.00
surface.

64 M60.13:2261. Byzantine?

Iron. Corroded; edges chipped.
Max. P.L. 8.30; L. blade 6.00; max. W. blade 2.70;
Th. blade 0.20; Th. tang 0.40.
BE-DD E1.20/N98.75 *100.00

Tang has round section.

65 M60.34:2456. Byzantine?

Wrought iron. For metallographic and atomic absorp-
tion analyses see Chap. V, Table V.5. Heavily corroded;
tip broken off.
Max. P.L. 8.50; P.L. blade 3.20; max. W. blade 1.30;
Th. tang 0.40.
BE “fill N of S wall, main entrance,” *100.00-99.90.

66 M60.1:2227. Byzantine?

Iron.

Max. L. 9.00; L. blade 4.50; max. W. blade 1.90; Th.
blade 0.20; Th. tang 0.30.

BE-A EI13.50/N7.50 along W face of arch, *100.25-
100.00.

Socket has square section, tang has round section.

67 Byzantine?

Iron. Tang broken.
Max. P.L. 5.50; max. W. blade 1.50; Th. blade 0.30.
BE-H E4.00-10.00/N53.00-57.00 *99.30-99.00.

68 Byzantine?

Iron. Heavily corroded.
Max. L. 8.80; max. W. blade 1.90; Th. tang 0.30.
BE-H E10.00-12.70/N75.00-80.00 *98.00.
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69 Byzantine?

Iron.
Max. L. 7.50; max. W. blade 2.20; Th. tang 0.60.
BCH W9.00-15.00/N62.00 *102.00-101.00.

70 Pl 4. Byzantine?

Iron. Complete?
Max. L. 8.00; max. W. blade 2.40; Th. tang 0.50.
Pa-W [E43.10/N94.20 *97.58.

Slightly convex edges, concave shoulders.

71 M73.2:8226. Early Byzantine?

Iron.
Max. L. 6.20; max. W. blade 1.90; Th. tang 0.50.
BS Colonnade E26.90/S12.20 *97.35.

72 Byzantine?

Iron.
Max. L. 8.50; max. W. blade 2.00; Th. tang 0.70.
RT E20.00-25.00/S20.00-25.00 *98.50 surface.

73 Byzantine?

Iron.
Max. L. 8.50; max. W. blade 2.15; Th. tang 0.50.
RT E24.00/S18.00 *98.00 in upper fill.

Type 7c: Similar to 7a and b but blade widest
above center. Only one example was found.

74 Pl 4. M60.58:2658. Middle to Late Byzantine?

Iron. Tip and tang broken.

Max. P.L. 5.40; max. W. blade 1.60; Th. blade 0.20;
Th. tang 0.45.

AcT Trench C E1079.00-1095.00/ S1066.00-1076.00
*400.65-400.50 a.s.l. in mixed fill.

Tang has square section.

Most of the last nine arrowheads seem to belong
to different subtypes, although since there are only one
or two examples of each it is difficult to establish this
with certainty. Most also lack clear-cut contexts and
only a few are distinctive enough in form to date with
any confidence by parallels from other sites.

75 Pl 5. M62.43:4351. Late Byzantine?

Iron. Part of tang broken; corroded.

Max. P.L. 7.70; L. blade 6.00; max. W. blade 2.00; Th.
tang 0.60.
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AcT local grid E17.00/N20.00 *402.37 a.s.l. at base of
wall fragment Unit 7, Level Ia.

Triangular blade, widest at base. Tang round in section.

76 Late Byzantine?

Iron.
Max. P.L. 6.30; max. W. blade 2.00; Th. tang 0.80.
BE-H ES5.60-7.00/N52.70-53.70 *101.00 in Test Pit.

Similar to 75.

77 Pl 5. M62.48:4421. Late Byzantine?

Iron. Tip broken; corroded.

Max. P.L. 6.10; max. W. blade 0.90.

AcT local grid W25.00-31.00/S6.00-9.00 *402.50-
402.00 a.s.l. along fortification wall in mixed fill.

Slender, triangular blade with slight midrib; short
socket at base fitted with slender tang.

78 M60.51:2613. Byzantine?

Iron. Heavily corroded.

Max. P.L. 7.20; max. W. blade 1.30; Th. tang 0.30.
AcT E998.00-1000.00/S1072.00-1073.00 *402.50 a.s.l.
Level II

Similar to 77.

79 Pl 5. M61.5:3150. Byzantine?

Iron.

Max. L. 11.00; L. blade 5.20; max. W. blade 1.40; Th.
blade 0.30; Th. tang 0.50-0.10.

MC E25.00-35.00/N70.00-80.00 *100.50-98.50 in
rubble.

Flat, leaf-shaped blade with rounded tip. Boss or short
socket at base fitted with long tapered tang with square
section.

See Robinson, Olynthus X, 379, pl. 120 no. 1893, for a
similar example in bronze. Robinson suggests an oriental
origin for the type.

80 Pl 5. M58.62:828. Roman-Byzantine?

Iron. Heavily corroded.
Max. P.L. 7.50; L. head 2.10.
L NW side of trench, *98.00-97.50 in mixed context.

Blunt rounded head with short collar or boss at base;
long tapering tang. A bolt?

81 PL 5. Roman-Byzantine?
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Iron. Corroded.

Max. L. 4.25; L. head 1.20; max. W. head 0.95; Th.
tang 0.15.

RT E23.50/S19.40 *96.45 mixed context.

Similar to 80 but with smaller conical head.

82 PL 5. M61.76:3784. Middle-Late Byzantine.

Iron. Tang broken off at end.
Max. P.L. 6.80; max. W. blade 0.60; Th. tang 0.30.
BE-H E3.00-4.00/N51.00-52.00 *99.50-99.00.

Slender four-sided tapering blade with short socket at
base into which a tang is inserted.

See Ploug-Oldenburg, Hama 1V.3, 55, fig. 18.11 5E743, Level
A1? (A.D. 1302-1401); Chantre, Recherches dans le Caucase
III, 112, pl. 12.5 (Kammunta nekropolis, “Scytho-Byzantine,”
very common type in Kourgans nekropoli in this period);
B. Dean, “The Exploration of a Crusaders’ Fortress (Monfort)
in Palestine”, BMMA 22 (1927) Sept. suppl., 37 fig. 53 N, P,
38 (beginning of 13th C. A.p.); Haspels, Phrygie 111, 99, 151,
pl. 42¢2-6 (no date); Boehmer, Bogazkoy VI, 153, pl. 52 nos.
1573-1578 (unstratified).

83 Pl 5. M61.16:3207. Byzantine.

Iron.

Max. L. 14.50; max. W. blade 3.90; L. tang 7.40; Th.
tang 0.40; Th. blade 0.30.

MC E33.00-35.00/N79.00 *99.00 above floor in fill.

Blade has two flat tapered prongs with triangular sec-
tion meeting at base of V. Below is a short socket fitted
with a long, narrow tang. Prongs are quite sharp along
inner edges. The type seems to be a fairly widespread
medieval hunting weapon, perhaps originating in the
Caucasus and then spreading westward.

See Petrie, 35, pl. 41.167 (Caucasus); Chantre, Recherches
dans le Caucase 111, 112, pl.12.3 (Kammunta nekropolis,
“Scytho-Byzantine”). Hampel II, 882; III, pl. 527 fig. 16.2.
An example from Blenheim is in the Ashmolean Museum,
no. 1879.248. According to the label, it is medieval and “used
in hunting for hamstringing deer.” The type is alluded to also
in Shakespeare, As You Like It, II, 1: “Come, shall we go
and kill us venison?/ And yet it irks me the poor dappled
fools,/ ../ Should in their own confines with forked
heads/ Have their round haunches gored.”

Armor

Finds of armor or parts of armor are virtually
non-existent at Sardis. In fact, only a single piece can
be identified as an armor scale.
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84 PL 5. 6th C. B.C.?

Iron. Corroded; broken in two joining pieces; edges
worn and chipped.

Max. P.L. 8.00; max. W. 1.90; Th. at ridge 0.50.
HoB W15.00-16.00/S103.00-104.00 to ca. *99.60-
98.80.

Oblong scale with narrow vertical ridge. Holes for
attachment in upper r. and lower 1.

Scale armor was used by the Roman army but was also used
by peoples to the east. See e.g. Petrie, 38, pl. 42.115-117
(Khorsabad, 8th C. B.c.); Schmidt, Persepolis 11, 100, pl.
77.6-8 for Persian iron armor scales from the Treasury;
Stronach, Pasargadae, 181, fig. 96.1-5 (Achaemenid). Ammi-
anus Marcellinus 24.4.15 says the Parthians used armor
fashioned of tongues of iron connected like feathers, while
Herodotus 7.61 says that the Persian army “wore . . . on
their bodies sleeved tunics of divers colors, with scales of iron
like in appearance to the scales of fish . . .” (Loeb Classical
Library transl. by A. D. Godley).

HORSETRAPPINGS

A small, but interesting group of metal objects
consists of horsetrappings and related equipment. Com-
prising only six objects—four bridle ornaments, a side
piece of a bit, and a stirrup—this group can hardly
supply a history of horsemanship at Sardis; neverthe-
less, some of the pieces are foreign, and the rest so
distinctive that they provide a considerable amount of
historical information.

In addition, some of the bells and miscellaneous
“attachments” (91-103) may have served as decoration
on horse harnesses; since there is no way to determine
this from context, however, it was felt safest to treat
them separately.

Bridle or Harness Ornaments

Of the four objects in this category, the two smaller
ones (85, 86) appear to be of Scythian manufacture,
while the other two (87, 88) are probably Lydian, but
also show possible Scythian and Near Eastern influ-
ence. Both Scythian examples are of types that can be
dated externally to the late seventh to early sixth cen-
tury B.C., although one was found in a somewhat later
sixth century B.C. context and the other came from a
mixed context.

87 and 88 are quite different from 85 and 86 in
style and in the way they were attached to other ma-
terials. The two pairs were clearly made by different
hands and were probably intended to be placed in
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different positions on the harness. Neither 87 nor 88
was found in a clear context, but closest parallels
suggest a sixth century B.c. date for both.

85 Pl 6. M68.1:7597. Scythian, ca. 600 B.C.

Copper alloy; hollow interior filled with lead.

H. 2.20; W. beak to back of head 2.50; ext. diam. base
1.80; diam. lateral holes 0.40.

PN Unit XXVIII W260.70/S344.50 *86.80.

Stylized hawk’s or eagle’s head with solid curved beak
and hollow neck forming base. The round eyes are in
relief; pupil and beak defined by incision. The neck is
pierced laterally by four circular openings; a fifth per-
foration is at the base. The once hollow neck was filled
with lead secondarily, perhaps to convert it into a
weight.

Two very similar attachments are in the Museum of
Fine Arts, Boston, 1970.511, 512; H. 2.50; W. at beak
2.50 (Pl 6). This type of bridle attachment is closely
paralleled at sites in South Russia and eastern Turkey,
whence the Scythians and other nomads came on their
way to the west in the late seventh to early sixth
century B.C.

Publ. BASOR 199, 18, 21 fig. 11; Dergi 17.1 (1968) 112. See
B. B. Piotrovskij, Karmir Blur 1 (Yerevan 1950) 92-93, figs.
61, 62; idem, Karmir Blur 1l (Yerevan 1952) 37, fig. 19; idem,
1l regno di Van Urartu (Rome 1966) 349 fig. 82; H. Haupt-
mann, “Die Grabungen auf dem Norsun-Tepe, 1970,” in
Middle East Technical University, Keban Project Publica-
tions Series 1 no. 3 Keban Project 1970 Activities (Ankara
1972) 105-107, pl. 69.1 (in Scythian horse burial); Artamonov,
12, 14, 23, figs. 7, 13 (Kelermes Barrows, 1, 2; 6th C. B.C));
Borovka, 64, 99, pl. 32 F-H (carved bone bridle ornaments
from the Kuban district, 7th-6th C. B.c.). For other Scythian
objects at Sardis see BASOR 211, 33-34 n. 28; 182, 13-14;
Mitten, 45; and forthcoming study by R. S. Thomas. I want
to thank John F. X. McKeon for bringing many of these

parallels, including those in the Boston Museum, to my
attention.

86 Pl 6. M62.8:4183. Scythian, ca. 600 B.C.

Copper alloy. Some corrosion along ridges in beak.
Max. H. 3.80; W. 4.20; diam. base opening 1.00; diam.
lateral openings 1.00; 0.80; 0.60; 0.90.

HoB Building C  'W20.00-25.00/$90.00 to ca. *99.80,
mixed context.

Stylized bird’s head with solid, high curving exaggerated
beak. Narrow “flutes” or ridges parallel curve of beak.
Base is a hollow cube with four circular lateral openings

at right angles to each other and a fifth opening on
bottom.
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The general distribution of the type is similar to that of
85. This type was also apparently adapted by the
Achaemenid Persians and can be seen in sculptural
representations of their horses on the Apadana at Per-
sepolis. Actual examples in various materials were also
found in the Treasury at Persepolis.

See Schmidt, Persepolis 11, 100, pl. 79.3-5 (limestone, chalk
and carnelian examples); Pope, IV, pls. 94A, B; 99B, 110B
(Apadana reliefs). In addition to parallels cited for 85 see
R. D. Barnett and W. Watson, “Russian Excavations in
Armenia,” Iraq 14 (1952) 143, 146 fig. 22 (Karmir Blur, ca.
625 B.c.). For flutings in beak see Borovka, 64; Artamonov,
figs. 7, 15, 26, pl. 58.

87 Pl 6. M62.57:4476. Lydian, early 6th C. B.C.

Tin bronze. Analyzed by emission spectrography. See
Chap. V, Tables V.1, 3. Complete but unfinished. Solid
casting; edges untrimmed; surface detail not worked out.
Surface cleaned.

Max. H. 4.20; Max. L. head to rump 5.30; Th. 0.90;
W. attachment loops 1.80; H. loops 1.50; diam. loops
0.80.

HoB W20.00/S95.00 *99.88.

A recumbent ibex in relief rests on folded legs with
head turned backward facing r., beard draped over the
hindquarters. A long, tapered, segmented horn curves
upward from the forehead, then down and inward to
meet the base of the neck. The nearly circular depres-
sion between the horn and neck is filled with solid
metal and into this area the ear projects, its slant
paralleling the upward curve of the horn. Shallow,
indented lines separate the neck from back, legs from
underbelly and tail from rump. The details of the head
and horn are not clearly formed but one can make out
a relief eye and nostril, a line for the mouth and four
relief ridges marking off the segments of the horn. The
back is flat with two vertical attachment loops which,
according to R. Maddin, were apparently cast in one
piece with the plague.” Running across the back between
and under the loops is a flat, shallow horizontal depres-
sion.

This piece is one of a small group of such plaques
which seems to center in western Turkey, but it is the
only one so far known to derive from a legitimate
excavation. The fact that it is unfinished probably
indicates that it was manufactured in Sardis, although,
unfortunately, the context in which it was found yielded

9. I owe this information to David G. Mitten who was present
when Robert Maddin saw the piece at Sardis.
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no information on the workshop or process by which it
was made. It is tempting to speculate that it belongs to
a local school of Lydian decorative metalwork. In favor
of a Lydian attribution is the distinctly orientalizing
flavor of the motif which would seem to be characteristic
of some aspects of archaic Lydian art as noted by
G. M. A. Hanfmann in Sardis R2 (1978) 14, 16.

Hanfmann, when the ibex was first excavated, sug-
gested a date of late fifth/early fourth century B.c. on
the basis of associated finds (BASOR 170, 11) although
the context does not preclude an earlier date. At present,
on the basis of comparisons with dated material from
Ephesus, and general stylistic considerations, a date in
the early sixth century B.C. seems best for this piece.

Publ. BASOR 170, 11, 16, fig. 9; G. M. A. Hanfmann and
A. H. Detweiler, “Sardis: A Season of Varied Discoveries—
Some Splendid Mosaics and a Third Century A.D. Syna-
gogue,” JILN (March 9, 1963) 344 fig. 26; Amandry, 153
no. 1.12; Greenewalt, “Lydian Elements,” 41, pl. 18.11-13;
Waldbaum (full discussion of chronology and style). For
parallels see H. Otto, “Achédmenidische Kleinkunst in Ana-
tolien,” Die Antike 17 (1941) 81-88, figs. 1, 2; H. Th. Bossert,
Altanatolien: Kunst und Handwerk in Kleinasien von den
Anfangen bis zum Volligen aufgehen in der griechischen
Kultur (Berlin 1942) 94, pl. 320 fig. 1217 (bronze ibex,
allegedly from Izmit); R. D. Barnett, “A Review of Acquisi-
tions 1955-62 of Western Asiatic Antiquities (I),” BMQ 26
(1963) 99, pl. 50a (bronze ibex in British Museum, no.
132120); W. K. Simpson, The Museumn Year: 1972-73 The
Ninety-Seventh Annual Report of the Museum of Fine Arts,
Boston, 51 (bronze ibex, Museum of Fine Arts no. 1972.924);
Hogarth, Ephesus, pls. 21.5, 23.2 (ivory ibex, now in Istanbul
Archaeological Museum). For early Near Eastern history of
the motif of the reclining caprid with folded legs and head
turned back see Amandry, 149-160.

88 Pl 7. M60.24:2367. Lydian 6th C. B.C.

Copper alloy. Complete. Light green patina.

Max. L. 9.50; H. 4.50; int. diam. loops 0.70; 0.60.
AcN local grid W1.00/S8.00 *391.50 a.s.l. in Late
Byzantine debris.

A recumbent boar in relief facing r., snout resting on
forehoof, tail curled up, then laid horizontally across
rump. The bristles stand up in a continuous diminishing
line from ear to tail with deliberate gap in center. Ear,
eye, tusk, rump, genitals are in relief; bristles are shown
as incised vertical lines. Incision is used to pick out
details of head, tail, legs; a deep indentation at neck
separates head from body.

The back is hollow with a narrow rim around the edge.
There are two vertical attachment loops with projecting
tabs at the top; according to R. Maddin, the loops may
have been made separately from the plaque and cast
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10 . .
on.” Thus it apparently differs from 87 in technique of
manufacture, as it does also in size.

Hansen, writing before the discovery of the Sardis ibex
(87), compared the boar to the “Izmit” ibex because of
its loop attachments, as well as stylistically to the ivory
ibex and boar from Ephesus and bronze boar and ibex
in the British Museum (BASOR 168, 28-29, 31). He
concluded on stylistic grounds that the Sardis boar and
related Ephesus and British Museum pieces should be
dated in the first half of the sixth century B.C. Although
Hansen seems to lean towards a Lydian attribution for
the Sardis boar, he cautiously relegates it to a larger
“Ionian” or “East Greek” stylistic framework (ibid., 36).
Given the similarity to the bronze ibex (87) it is tempting
to see both of these as nearly contemporary examples
of local Lydian craftsmanship.

Publ. D. Hansen, “An Archaic Bronze Boar from Sardis,”
BASOR 168 (1962) 27-36 with refs.; BASOR 162, 39, 41 fig.
24; Hanfmann-Detweiler, 6 fig. 7; idem, “From the Trojan
War to the Time of Tamerlane: Discoveries on the Citadel
and in the Ancient City of Sardis,” ILN (April 1, 1961) 538
fig. 14; Mitten, 55-56, fig. 13; Amandry, 153 no. IL8, 154;
Greenewalt, “Lydian Elements,” 41, pl. 18.14; Waldbaum.

Horse-Gear

Only two examples of horse-gear other than bridle
ornaments were found, both evidently later in date than
the preceding.

89 Pl 7. M62.38:4343, Late Roman-Early Byzantine?

Copper alloy. Excellent state of preservation.
L. 14.20; W. 0.80-0.50; W. loop 2.70; H. loop 1.60.
PN  W240.00/S365.00 *90.50.

Side piece of a bit. Slender, tapered rod with octagonal
section, the narrower end bent up. At each end is a
conical finial, the larger one decorated with incised
radiating lines. A double loop is riveted to the center of
the rod for attaching to harness.

See Emery, Ballana and Qustul 1, 253 fig. 92, 254 Type 3, 256;
11, pl. 60A, Tomb B73-2 no. 336 (5th-6th C. A.p.). For
discussion of types of bits and origins see Robinson, Olynthus
X, 487-495 esp. 494, pl. 162 no. 2555 (before 348 B.C.).

90 PL 7. M62.25:4222. Byzantine?

Iron. Corroded.
H. 14.00; max. W. 13.50; diam. footrest 5.30.

10. See above n. 9.
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AcT local grid E20.00-25.00/N25.00-29.00 *403.60-
403.50 a.s.l. upper fill.

Stirrup. Curved band with flat section widened at
bottom for footrest. At top is a horizontal, oblong slot
for leathers; at sides are circular grips.

According to J. K. Anderson, Ancient Greek Horsemanship
(Berkeley and Los Angeles 1961) passim, and E. Saurel,
Histoire de l'équitation des origines a nos jours (Paris 1971)
102-103, 180-181, the stirrup was not used in Greek or Roman
Imperial times; hence our example is unlikely to have been
made before the Byzantine era. For similar example from a
Migration period context see J. A. H. Potratz, Die Pferde-
trensen des alten Orient AnalO 41 (Rome 1966) pl. 39.88b.
Potratz (p. 60) notes that metal stirrups first appear in South
German graves of the Migration period not much before the
7th C. A.p. For possible origin of the stirrup among the
Scythians to the east see W. W. Arendt, “Sur I'apparition de
Iétrier chez les Scythes,” ESA 9 (1934) 206-208; A. D. H.
Bivar, “The Stirrup and its Origins,” Oriental Art Ns. |
(1955) 61-65. C. Chenevix Trench, A History of Horseman-
ship (New York 1970) 64 ascribes the invention of the stirrup
to the Huns, perhaps in the 4th C. A.p.

BELLS

Of the thirteen bells found at Sardis, most are
quite small, ranging in height from ca. 1.60-6.10 cm.
Most also have loops at the top for suspension.

The variety of functions that such bells might serve
is discussed by Chavane, Salamine VI, 147-148 and
René Cagnat and Victor Chapot, Manuel d'archéologie
romaine 11 Decoration des monuments (Paris 1920)
194-195. Emery, Ballana and Qustul 1, 262-265, fig. 94
and II, pls. 55-56 shows how bells served as decorative
horsetrappings. Some of the Sardis examples may have
been used in clusters as horsetrappings; most seem too
small, however, to have been hung singly around the
necks of such animals as sheep and goats.

All but one, 103, are of copper alloy, though 91
and 92 have traces of iron clappers. The iron bell, 103,
is by far the largest (H. ca. 21.00) and was perhaps used
to bell a large animal like an ox or camel.

Contexts of most were mixed, though some (93,
94, 100, 102, 103) came from HoB proper and BS and
so could be dated with some certainty to the Early
Byzantine period.

91 PL 8 M67.12:7370. Lydian?

Copper alloy with iron clapper corroded to one wall.
Suspension loop missing.

H. 1.60; diam. base 1.10.

PN W277.00/S323.60 *87.00.
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Conical bell with faint incised parallel lines around
circumference.

See Goldman, Tarsus 1, 393, fig. 266 no. 98 (Grave 3, 3-4 C.
A.D.).

92 PL 8. M64.35:6429. Hellenistic-Roman?

Copper alloy. One side dented. Corroded; traces of iron
clapper inside.

Max. H. with loop 2.40; diam. base 2.00; diam. loop
0.90.

MTE E49.00-54.00/S125.00-131.00 *101.10.

Small conical bell cast in one piece with proportionally
large suspension loop.

93 Pl 8 M59.32A:1593. Early Byzantine, late 6th-
early 7th C. A.D.

Copper alloy. Dented; clapper missing.

H. with loop 6.10; H. without loop 3.90; diam. base
5.40; Th. 0.20.

HoB Area 13 E30.00/S80.00 *97.82 on floor.

Nearly hemispherical bell cast in one piece with some-
what irregular suspension loop. Two incised lines
around circumference; inside edge beveled.

See Chavane, Salamine VI, 148 no. 422, pl. 43 (Roman
Imperial, 1st-3rd C. A.D.); Colt, Nessana 1, 54, pl. 22.37 (7th
C. A.D. or later); Ploug-Oldenburg, Hama IV.3, 88 no. SE810,
fig. 32.8, level A3 (A.p. 1170-1260); Russell, no. 46 (Ane-
murium, Early Byzantine).

94 and 95 are similar to 93:

94 FEarly Byzantine.

Copper alloy. Clapper and part of suspension loop
missing.

Max. P.H. 3.90; diam. base 3.30.

BS E9-10 E61.00/S2.20 *96.89.

95 M59.81:2220. Early-Middle Byzantine?

Copper alloy. Clapper, part of rim and loop broken.
Max. P.H. 5.20; diam. base 5.50.
BW Lat W51.00-53.00/N8.00 *98.00-97.00.

96 Pl 8 M61.55:3676. Byzantine?

Copper alloy. Clapper missing.

Max. H. 5.70; diam. base 4.30; diam. loop 1.20.
AcT local grid W21.00-23.00/N0.00-3.00 *401.40-
401.30 a.s.l

Conical bell decorated with pairs of parallel incised
lines around circumference. Four holes in lower edge,
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two pairs opposite each other. Suspension loop made
separately and pinned into top of bell.

97 Late Roman-Byzantine?

Copper alloy. Clapper missing.
Max. H. 2.30; diam. base 2.00; diam. loop 0.90.
Syn P E116.00/N13.00 *96.70.

Conical bell with pentagonal suspension loop.

See Greifenhagen, Schmuckarbeiten 11, 115-116, pl. 79 nos. 2-
6d (Late Roman-Early Byzantine).

98 Pl 8 M62.12:4189. Byzantine?

Copper alloy. Clapper missing.

Max. H. 3.80; diam. base 3.00.

AcT local grid E21.00-22.00/N21.00-22.00 *403.50-
40345 as.l

Domed bell cast in one piece with pentagonal suspen-
sion loop. Surface decorated with irregularly grouped
incised lines.

99 PL 8 M60.80:2947.

Copper alloy. Clapper missing.

Max. H. 5.70; diam. top 2.50; diam. base 4.00; Th. 0.10.
BE “North Corridor” E33.00-35.00/N115.00-125.00
*97.00-95.00.

Truncated conical bell cast in one piece with suspension
loop.

100 Pl 8 M62.16:4207. Early Byzantine, late 6th-
early 7th C. AD.

Copper alloy. Clapper and part of edge of base missing.
Max. H. 2.70; diam. base 1.60.
BS EI14 E83.00-84.00/S0.00-1.00 *96.55-96.30.

Conical bell cast in one piece with suspension loop.
Surface decorated with three pairs of parallel incised
lines: one set at base, one around middle, one under
loop.

101 Pl 8. M61.53:3674. Turkish?

Copper alloy. Clapper and part of one side missing.
Max. H. 5.00; diam. 4.30.

MRd E15.00/S23.00-50.00 *98.00 surface fill of Otto-
man Road.

Spherical bell with flat suspension loop. Lower half
crudely cut into curved segments. Around the middle
are two crudely incised parallel lines.


http://E83.00-84.00/S0.00-l.00

Tools

102 Pl 8. M62.60:4480. Early Byzantine, late 6th-
early 7th C. A.D.

Copper alloy. Heavily corroded; clapper, several frag-
ments of rim and top missing.

Max. P.H. 6.90; diam. base 6.00.

BS El4 E81.00/S2.00 *96.80 just above floor.

Conical bell with spreading base. Around the outer
surface are finely incised parallel lines.

103 PL 8 M63.39:5553. Early Byzantine, late 6th-
early 7th C. A.D.

Iron. Heavily corroded; clapper missing. Bronze corro-
sion adhering to top, possibly from part of chain or
clapper.

Max. H. ca. 21.00; max. diam. 12.00.

BS EI16 E95.90/S1.40 *96.00.

High domed bell, narrowing at base. At top is a depres-
sion, possibly for suspension loop or clapper.

TOOLS

The Sardis excavation is fortunate in having un-
covered a large quantity and variety of iron tools, many
well enough preserved for their original shape and
function to be clear. There are several kinds of farming
tools including ploughshares, hoes, spades, sickles and
billhooks, and a fair number of carpentry, masonry and
possibly smithy implements such as axes, adzes and
their variants, hammers, chisels, punches, a saw and a
wood plane. Some of the carpentry tools, of course,
have agricultural functions as well. There are also
domestic tools: knives, needles, shears, spindle hooks
and the like.

The tools range in date and provenance from the
deep Iron Age levels of the Lydian Trench in HoB to
archaic Lydian at HoB and PN, Roman-Byzantine at
HoB proper, the BS and elsewhere, and through the
Turkish periods at PN, though of course not all types
are represented in all periods or contexts.

The best and most representative sampling of im-
plements comes from the BS, especially Shop E10-
11—the “Hardware Shop”—in which many agricultural
and carpentry tools were found, together with nearly
200 bronze and iron locks and other objects.'’ The tools

11. See BASOR 191, 22; J. S. Crawford, forthcoming study of the
Byzantine Shops.

44

and locks of this shop formed part of the shopkeeper’s
stock-in-trade which also included spades (114-116), a
billhook (122), hammer-adzes (136, 137), pick-axes (140,
141), a sledgehammer (144), a smiths’ set (146) and a
chisel (153) among other items. Some of the tools may
have served as the shopkeeper’s own working tools,
since he seemed to manufacture certain items such as
the locks in his shop. The contents of this shop, along
with implements from the other shops and from con-
temporary HoB (e.g. a spade or fire shovel, 113, trowel,
110, and a chisel, 157) provide a valuable body of
utilitarian material firmly datable in the period from
the late sixth to early seventh century.

Agricultural Implements
Ploughs

Parts of two ploughs of the “beam-ard” type have
been found, one (104) in the S Colonnade of the RT,
the other (105) on the Acropolis. The type is described
by K. D. White as a “breaking” plough, symmetrical in
design, with “a curved plough-beam pierced by a spear-
like body (Lat. dentale), with which is incorporated
the stilt.”"? In both Sardis examples only the dentale is
preserved, but its resemblance to White’s illustration of
a bronze votive model from Cologne (pl. 10b) is so
close as to make identification certain. According to
White, the beam-ard is still used in western Turkey and
other parts of the Near East, raising the possibility that
one or both of the Sardis pieces are more recent than
Roman antiquity.

104 Pl 9. M69.10:8020. Late Roman-Early Byzantine?

Iron. Only sole-beam or dentale preserved but condi-
tion is excellent.

Max. L. 37.00; L. blade 11.50; max. W. blade 6.50; L.
hook 3.80; max. W. shaft 3.70; Th. shaft 2.30.

RT S Colonnade E27.00-33.00/S29.00-32.00 *97.00-
96.25.

Shaft with rectangular section is flattened at one end to
form a triangular blade with sharp point. At other end
the shaft narrows and curves downward to form a
pointed hook. In either side of the widest part of the
blade is a small hole.

See White, 127, 189.99, pl. 10b.

12. White, 127, 189.99, pl. 10b. See also R. Aitken, “Virgil's
Plough,” JRS 46 (1956) 97-106; Haberey, 99-100, fig. 4; W. H.
Manning, “The Plough in Roman Britain,” JRS 54 (1964) pl. 8.1.
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105 PL 9.

Iron. Only sole-beam or dentale preserved. Corroded.
Max. L. 45.50; max. W. blade 10.00; W. shaft 4.90-
3.00; Th. shaft 2.30; diam. ring 9.00; W. ring 3.40.
AcT Trench C  E1079.00-1083.00/S1070.00-1073.00
ca. *400.55 as.l.

Similar to 104 but somewhat larger. Found with large
flat iron ring. The ring was not attached and may or
may not belong to the plough.

Hoes

Three hoes (106-108) were recovered. Unfortu-
nately the least well preserved (108) came from the best
context—BS E16 of Early Byzantine date. 106 and 107
appear to be of roughly the same type, White’s
sarculum,” which has a fairly broad blade and a long,
hammered socket, curved near the blade, then straight-
ening and rising at right angles to the blade. The socket
of 108 is broken off but it may have been similarly
treated.

Two items, tentatively called trowels (109, 110),
may also have served as some form of hoe or mattock,
depending on how they were hafted. Each has a flat,
triangular blade with a fairly short hammered socket at
right angles to it. Contexts in BS E6 and HoB proper
date each to the Early Byzantine period.

106 Pl 9. Roman or later?

Iron. Badly corroded and flaked; end of socket missing.
Max. P.W. blade 18.00; max. P.L. blade 13.00; Max.
P.H. with handle 17.50.

HoB W2.00-12.00/S117.00-122.00 *100.20-99.80.

Nearly rectangular blade set at right angles to S-shaped
curving handle, ending in hammered open socket.

For general discussion of hoes and mattocks see White, 36-
43; pl. 2.

The following are similar to 106:

107 Pl 9. M67.34:7547. Early Byzantine.

Iron. Heavily corroded and fragmentary.

Max. P.H. 21.50; max. W. blade 13.50; max. L. blade
9.00; diam. socket 5.50-3.50.

BS E13 drain [E75.00-78.00/S0.00-2.00 *95.36.

13. White, 43-47, figs. 22-26.
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108 M63.51:5732. Early Byzantine.

Iron. Corroded and fragmentary.

Max. P.H. 16.00; max. W. blade 24.00; max. L. blade
14.00.

BS E16 E91.50-95.00/S0.00-3.50 *97.00-96.40 in fill
above the floor.

Trowels

109 Pl 9. Early Byzantine.

Iron. Heavily corroded; blade and handle broken.
Max. P.L. blade 13.00; max. W. blade 6.50; W. handle
3.50.

BS E6 [E41.00/S3.80 *96.84 found in a putlog hole.

Triangular flat blade set at right angles to curved
handle. No socket preserved.

See Jacobi, Saalburg 1, 218, fig. 32 nos. 12-17; II, pl. 35.6-9
(Roman).

110 MS59.13:1366. Early Byzantine.

Iron. Heavily corroded and fragmentary.
L. blade 15.50; max. P.H. 2.50.
HoB Room 5 E30.00/S70.00 *97.64 Level I floor.

Similar to 109. Open, hammered socket preserved.
Found with shovel 113, and chisel 157.

Spades and Shovels

Seven spades were found. Five came from BS or
HoB proper and can therefore be dated to the Early
Byzantine period (113-117). Two (115, 116) were found
together just outside the Hardware Shop.

Types vary: three (114-116) are socketed, one
internally; two (111,112) are tanged; one (113) has a
long iron handle and turned up edges, and perhaps
served as a fire shovel (it was found in a domestic
context in HoB)."

111 Pl 10. M60.55:2628.

Iron. For metallographic analysis see Chap. V. Cor-
roded; edge of blade and end of tang missing.

Max. P.L. 14.30; max. W. blade 12.60; Th. blade 0.30;
max. P.L. tang 6.40; W. tang 1.70; Th. tang 0.80.

14. For general discussion of spades and shovels and their
functions see White, 17-35; see also Gailey-Fenton.
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AcT Trench C E1079.00-1080.00/ S1074.00-? *401.15
a.s.l. in fill.

Rectangular flat blade in same plane as narrow tapered
tang.

112 PL 10. M63.26:5350. Early Byzantine?

Iron. In several joining pieces with parts of blade and
end of tang missing.

Max. P.L. 26.00; blade 11.00 X 12.00; max. P.L. tang
13.00; W. tang 3.00; diam. tang. 0.95.

Syn P “Restaurant” E122.00-125.00/N5.00-6.00 *97.50-
97.00.

Flat, rectangular blade with slightly sloping shoulders in
same plane as tapered tang with round section.

113 Pl 10. M59.30:1591. Early Byzantine.

Iron. Blade broken from handle; end of handle not
preserved.

Max. P.L. 50.00; blade 14.50 X 10.80.

HoB Room 5 E30.00/S70.00 *97.64 on floor found
with trowel 110, and chisel 157.

Fire shovel? Rectangular blade with sides turned up to
form a low rim. Shoulders slope to long, narrow handle.

114 PL 10. M72.7:8198. Early Byzantine.

Iron. Heavily corroded; one corner of blade, top and
back of socket missing.

Max. P.L. 39.70; max. W. blade 20.20; max. L. blade
21.40; max. P.L. socket 9.10; W. socket 7.40.

BS E10-11 E64.90-67.00/S4.50-6.10 *96.90.

Nearly rectangular blade with rounded corners, slight
taper to edge. Shoulders slope to large open hammered
socket in same plane as blade.

115 Early Byzantine.

Iron. Corroded and broken.

Max. P.L. 14.00; max. W. 19.00; socket 3.20 X 3.10.
Colonnade outside BS El1 E60.00-66.00/S4.00-6.00
*98.00-96.70.

Wide flat blade with internal socket. Socket square in
section at edge of blade. Found with 116.

See Jacobi, Saalburg 1, 444, fig. 69.2 (Roman).

116 Early Byzantine.

Iron. Corroded and broken. Most of edge missing.
Max. P.L. 13.00; max. P.W. 18.00.

Colonnade outside BS Ell E60.00-66.00/S4.00-6.00
*98.00-96.70.
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Curved blade with wide open hammered socket. Found
with 115.

117 MS58.112:505. Early Byzantine.

Iron. Only blade with one corner missing preserved.
Max. P.L. 24.00; max. W. 19.50.
BS W3 *97.10.

Flat, oblong blade.
Sickels and Pruning Hooks

Sickles have a long history at Sardis. The earliest
(118) comes from deep levels in the Lydian Trench at
HoB, possibly dating as early as the eleventh or tenth
century B.C., certainly no later than the eighth. Another
(119) from somewhat higher up, is probably archaic
Lydian in date, as is 120 from PN. All three are heavily
corroded and encrusted, but show a characteristic
strongly curved blade.

From Roman or later times come three billhooks
or pruning knives—related to sickles but with a more
pronounced curve and elongated tang or socket at right
angles to the blade.”® The best preserved example (121)
comes from CG and is not well stratified; but one (122)
comes from the Hardware Shop in BS and can be dated
to the Early Byzantine era; the third (124) from the S
Colonnade of RT is less well dated. A fourth, poorly
preserved blade (125), which may belong to the same
class of instrument, was found in BS ES5.

118 PL 10. Early Iron Age.

Iron. For metallographic and atomic absorption ana-
lyses see Chap. V, Table V.5. Corroded and encrusted.
In several joining fragments but probably not complete.
Max. P.L. 20.00; max. W. 2.60.

HoB Lydian Trench W4.00-6.00/ $89.00-92.00 *95.30-
94.75.

Slender curved blade with concave edge and pointed
tip. Apparently uniform width except at tip. No sign of
rivets.

For finds in the lower levels of the Lydian Trench sec
BASOR 186, 31-37, esp. 36 where the sickle is referred toas a
knife blade.

119 PL 10. Lydian, 6th C. B.c.

Iron. Three joining pieces; heavily corroded.
Max. P.L. 15.00; W. haft 2.40; L. rivet 2.60.

15. See White, 85-103 and figs. 59, 62, and 183-184 falx arboraria
di ion; see also Gaitzsch, 65 fig. 39; 77.

for
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HoB Lydian Trench W31.00-35.00/S125.00-128.00
*99.20-99.00.

Curved blade with concave edge, apparently tapering
somewhat to point. At other end is a straight haft with
a single large iron rivet preserved.

See Boehmer, Bogazkoy VII, 158, pl. 55 no. 1653 (Phrygian).

120 Pl 10. M68.9:7701. Lydian, 6th C. B.C.

Iron. In two pieces; heavily corroded.
Max. P.L. 16.00; W. 2.80.
PN  W271.00-273.00/S330.00-332.00 *85.40-85.20.

Elongated, narrow blade with roughly parallel sides.
One end (the haft?) is curved downward and ends or is
broken off straight across. The other end is somewhat
tapered and apparently rounded.

121 PL 10. Roman or later.

Iron. Apparently complete.

Max. L. ca. 50.00; max. W. blade 2.60; W. tang 1.00.
CG local grid W22.00-23.00/N4.00 within arch TW
*99.50-99.00.

Tall cutting blade curved over to form a sharp point at
right angles to tanged shaft. Shaft tapers from blade to
midpoint, then flares to widest point at base. One
shoulder angles in from base of shaft to tang which has
a “rat-tail” curve at end.

The type corresponds to White’s falx arboraria or billhook,
used for pruning trees. See White, 86-88, figs. 60 (West
Germany), 62 (Boscoreale), 183-184. For CG see Sardis R1
(1975) Chap. IX.

122,123 Pl 10. Early Byzantine.

Iron. 122 nearly complete but in four fragments; 123
only a small fragment of blade.

122: Max. P.L. 34.40; W. blade 3.00; diam. socket
3.50

123: Max. P.L. 16.00; max. P.W. 4.00.

BS El1l E67.94-71.11/S2.50-3.00 *96.20

122 has high, arched blade tapering to point at one end.
Blade curves into straight shaft which ends in ham-
mered open socket. 123 is only a section of curved
blade.

See Wiegand-Schrader, Priene, 389 fig. 504; Petrie, 47-48,
pl. 57.52 (Roman, from Egypt); White, 86, fig. 59 (Pompeii),
183 (discussion).

124 Byzantine or later.

Iron. Point and most of forepart of blade gone; heavily
corroded.
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Max. P.L. 27.00; diam. socket 2.00.
RT S Colonnade E27.00-33.00/S29.00-32.00 *97.00-
96.25.

Similar to preceding but shaft becomes open socket
filled with the top of an iron pole.

See White, 87 fig. 62 (Boscoreale), 184.

125 Pl 10. M69.2:7918. Early Byzantine.

Iron. Inner edge, point and handle broken; corroded.
Max. P.L. 25.50; max. W. 4.00; Th. back 0.60; Th. edge
0.11.

BS E5 E37.73/S3.60 *96.56.

Curved tapering blade. One end apparently straightens
to form tang or socket.

See Petrie, 48, pl. 57.48 (Boscoreale).

Fork

126 PIL 10. Early Byzantine.

Iron. Handle broken; heavily corroded.

Max. P.L. 12.50; W. handle 2.10; Th. handle 1.15;
Th. prong 0.90.

BS E11 E70.00-71.00/S2.50-3.00 *96.20.

Two-pronged fork with curved prongs bent at right
angles and coming together to form a flat handle with
rectangular section. From size and design it would seem
to belong to the class of light two-pronged fork iden-
tified by White as a ferrea or pastinum, used for
cultivating vineyards, orchards and gardens.

Publ. BASOR 191, 22. See White, 108 (Boscoreale); discus-
sion: 107-113, figs. 87, 88 (Pompeii), 187; Petrie, 55, pl. 67.44,
45 (Pompeii). The Pompeii and Boscoreale examples are both
much earlier than the Sardis piece but are fairly close to it in
form.

Carpentry, Masonry and Smithing Tools

A variety of tools that could be used by carpenter,
stone mason or smith have been found. They include
axes, adzes and their variants; sledge hammers; chisels
of all kinds; boring tools; pounders; a saw; a plane and
a compass. In some cases there is an obvious over-
lapping of function. Axes and adzes can be used in
farming as well as carpentry, and a chisel can be used
by carpenter, mason or smith, depending on size and
weight. With this in mind it has been thought best to
group these tools by form, suggesting only where it
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seems obvious which of the crafts might have employed
a particular object.'®

Adzes and Axes

Adzes, axes and their variants (axe-adzes, hammer-
adzes, etc.) serve a number of different functions in
both agriculture and carpentry. Axes or hatchets are
used for splitting or chopping and have their cutting
edge parallel to the line of the socket or haft. Adzes are
used for whittling or chipping and have their cutting
edge at an angle to the socket or haft.”

The earliest tool of this class is an adze (127) found
in the deepest sounding of the Lydian Trench at HoB
and possibly dating as early as the eleventh or tenth
century B.C. The only other simple adze (128) comes
from a sounding on the Acropolis and is probably
much later than the first.

The earliest axe (129) comes from an archaic
Lydian level at HoB, while two more (130, 131) are
both from BS and much later in date.

Several tools of this general type were designed to
serve double functions and therefore have two working
edges. There are four axe-adzes (132-135) with edges at
right angles to each other on either side of the socket—
all from mixed contexts but presumably of Roman or
later date. All are variants of the dolabra as defined by
White.'"® Three hammer-adzes (136-138) have heavy,
blunted heads opposite adze blades. All three came
from BS, two (136,137) from the Hardware Shop. A
hammer-axe (139), however, was found in a less reliable
context and may be modern. Two pick-axes (140, 141)
both came from BS E10, part of the Hardware Shop
complex, and have elongated points opposite the axe
blades. This is another form of the dolabra. A miniature
version of the pick-axe (142) may have served as either
a jeweler’s hammer or a votive implement.

Adzes

127 Pl 11. Early Iron Age.

Iron. For metallographic analysis see Chap. V. Heavily
corroded on surface but quite a bit of metal preserved
in the core.

Max. P.L. 21.90; max. W. 6.30.

HoB Lydian Trench Deep Sounding E10.00-15.00/
S$100.00-105.00 *94.80.

16. For general discussion of carpentry tools and their develop-
ment see Goodman, passim, Mercer, passim and Gaitzsch, 22-23.

17. White, 59. For comprehensive history of both types see
Goodman, 12-38.

18. White, 61-64, figs. 36, 38.
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Broad, flat blade, roughly rectangular in shape. Work-
ing edge flattened and slightly splayed, other engd
narrows somewhat and is constricted for hafting—
presumably by lashing to haft with rope or leather.

128 Pl 11. M60.52:2617. Byzantine?

Iron. Heavily corroded; one end broken off.

Max. P.L. 21.00; max. W. 4.20; Th. 0.60; int. diam,
socket 2.00.

AcT E1005.00-1007.00/S1070.00-1071.00 *402.70 a.5.],

Preserved part of blade has parallel sides with rounded
edge perpendicular to socket. Other end is thickened,
blunt and rectangular in section. Round socket nearest
thickened end.

Axes

129 Pl 11. Lydian, 7th C. B.C.

Iron. Corroded; part of one edge missing.

Max. P.L. 24.50; W. at center 8.00; W. edge 9.00; diam.
pole 1.90.

HoB Lydian Trench W29.00/599.00 *98.00 on floor,
Lydian level 2, near corner of Bldg. K.

Double-edged axe with flattened and splayed edges
parallel to socket. Part of an iron pole corroded into
socket.

Publ. BASOR 203, 9.

130 Pl /1. M68.22:7843. Early Byzantine.

Iron. Broken through socket and about half missing.
Max. P.L. 11.90; W. edge 8.40; W. at socket 2.80.
BS E5 E33.80-35.80/S0.00-5.00 *96.44-96.20.

Flat blade with wide, splayed edge parallel to remains
of socket.
131 M63.45:5642. Early Byzantine.

Iron. Broken in half and heavily encrusted.

Max. P.L. 9.80; W. 7.00; Th. “neck” 2.50.

BS EI2 in cupboard in N wall E72.00-73.10/N0.00-
0.75 *98.00-97.50, with 716.

Trapezoidal blade, thinned at cutting edge. Other end
constricted for hafting.

Axe-Adzes

132 Pl ]1. M62.47:4416. Roman or later.

Iron. Surface encrusted.
L. 17.00; max. W. axe blade 4.70; max. W. adze blade
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3.00; ext. diam. socket 3.50; int. diam. socket 2.00.
MC EI19.00/N42.00 *97.50-97.25.

Double-edged instrument with edges flattened and
splayed. Axe edge parallel to socket; adze blade sloped
down from socket, edge perpendicular to it. Round
socket with traces of wood preserved in it.

See White, 61-64, figs. 36 (Pompeii), 38 (Boscoreale), 181;
Petrie, 15, pl. 14.53 (Boscoreale); Wiegand-Schrader, Priene,
388 fig. 494.2-4. Similar implements have also been identified
as mattocks, see W. H. Manning in Gailey-Fenton, 18 fig. 1.
b, c, e j, k. 19.

133 PL 11. M62.52:4443. Late Roman?

Iron. Heavily corroded.

L. 24.00; max. W. axe blade 6.80; max. W. adze blade
2.50; int. diam. socket 1.80; H. at socket 5.20.

PN Street of Drain Pipes *89.00 mixed context.

Similar to 132 but socket is more distinct from blades
on ext.

The following are similar to 132:

134 Roman or later.

Iron. Heavily corroded; socket damaged.

Max. P.L. 20.10; W. axe blade 6.00; W. adze blade
2.60; int. diam. socket 2.30; H. at socket 2.70.
HoB W10.00/S100.00 *100.20-99.20.

135 Roman-Byzantine.

Iron. Corroded and broken.
Max. P.L. 23.00; W. axe blade 6.50; W. adze blade
4.00; int. diam. socket 2.40.
BS El4 in drain under shop E82.00/S1.00 *95.50.

Hammer-Adzes

136 Pl 11. Early Byzantine.

Iron. Heavily corroded.

Max. P.L. 23.00; W. adze blade 4.90; diam. hammer
head 3.90; W. at socket 3.70; int. diam. socket 2.40.
BS ElIl E67.94-71.11/S0.00-3.00 *96.20.

Seen in profile the implement has a high curvature. At
one end is a thin, curved adze blade sloping down from
a f