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friends had many hair-raising adventures, which,
according to his mother, contributed heavily to the
dazzingly white hue of her hair. Tamer activities,
such as swimming, skating, ice hockey, canoeing,
and hunting trips were also part of growing up in
South Minneapolis, but for the Muhlys so was work-
ing in the Post Office where Gordon Muhly was
employed all his working life. Jim worked there
part-time during the school year and full time in the
summers for many years, adding in the process
some unusual idiomatic expressions to his vocabu-
lary and acquiring the means to satisfy his lifelong
passion for books and Classical music.

Jim enrolled at the University of Minnesota in
1954 as a Chemistry major, but he was soon enticed
down the path to History, without ever losing his ini-
tial interest in science. He graduated in 1958. I met
him in 1959 when we were both graduate students.
Having graduated in Archaeology and History from
the University of Athens, I had just become William
MacDonald’s third successive Greek assistant in a

James David Muhly was born in Minneapolis,
Minn. on May 6, 1936, the middle child and only
son of Gordon David and Violet Lucille Muhly.
His mother was of Swedish descent, while his
father had German roots and maintained a keen
interest in the German connections of the Muhlys
throughout his life.

Jim and his sisters, Carolyn and Mary, grew up 
in South Minneapolis, within walking distance of
Minnehaha Falls, in a house that their maternal
grandfather, a carpenter, had built. He attended the
local public schools, graduating from Roosevelt
High School in 1954. By all accounts, especially his
own, he was a misfit, who had no interest in school
activities beyond playing the trombone in the band.
This does not mean that Jim is remembered as a
quiet, lonesome child. Indeed the opposite seems to
be the case. At the tender age of nine he had the 
distinction of being expelled from the Minnehaha
Methodist church where his parents were lifelong
members, and with his special group of like-minded

Polymnia Muhly

Life with Jim Muhly
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return to Minnesota where Jim got his first teaching
job marked also the return to the family fold, giving
our little girl the opportunity to become closer to
her paternal grandparents and the rest of her
American relatives than our other children were
ever able to do.

It was between the two years at Minnesota that
Jim spent his first full year in Greece, in 1965–1966,
as a Fulbright student at the American School of
Classical Studies at Athens, getting to know the
country beyond Athens and Attica at a time when
much that is now gone forever could still be seen
and savored. The year in Greece also marked the
watershed in Jim’s career, since it was at the School
that he met Mike Jameson, who was to offer him a
position at the newly established Ancient History
program at the University of Pennsylvania, working
together with the Roman historian Robert Palmer.

We arrived in Philadelphia in August 1967 and
settled in a large, old row house in West Philly that
became our home for the next 30 years. To say that
Penn in the late 1960’s and 1970’s was the perfect
place for someone like Jim would be a serious
understatement. The Oriental Studies Department
where his formal appointment was located over-
flowed with great scholars in just about every field
connected with the Near and Far East, as was also
the case with History, Classical Archaeology, and
Anthropology, while the University Museum served
as a magnet that attracted a multitude of scholars
from all over the world. It took constant work to
keep up with students such as Jerry Rutter, Tamara
Stech, Peter Kuniholm, or Harry Weiss, finish a 
dissertation (1969), and produce publications that
would promote his career. For many years his fami-
ly, to which two boys, Nicholas and Alexis, were
added in 1968 and 1970, saw him only at dinner.

West Philly, however, was not a place where one
felt isolated or lonely. Our neighborhood, on the
westernmost edge of Penn territory, was a place
where everybody, whether they were Penn people,
old time residents, or new professionals, felt com-
fortable. Our next-door neighbors, Larry and Carme
Dixon, were close friends long before Carme went
to work for Penn, becoming for many years the soul
of the Ancient History as well as the Classical
Archaeology programs. It was a neighborhood well
provided with children. The sound of their playing
in the alley, summer and winter, is the part of life in
West Philly that we have missed the most. Our own

study of Messenian place names, an adventure that,
as I thought at the time,was going to last for a year.
Jim was in Ancient History and I was in Classical
Studies, but this was a distinction of no great signif-
icance since both programs had few students, all of
whom attended pretty much the same courses.

Being a part of this small group made the huge
and, for a foreigner, rather scary campus seem a
familiar environment. Attending seminars, sharing
“flour” pies at the Coffman Union and drinking
weak beer at campus hang-outs fostered close
friendships that in many cases have endured all
our lives. Everyone followed different career paths
and ended up in different places, but even now,
during our infrequent get-togethers recollections
of Minnesota days sooner or later end up with sto-
ries about Tom B. Jones, who was the professor of
Ancient History and the teacher who made the
most vivid and lasting impression on us all. A leg-
endary figure on the campus, he was endlessly
discussed as much for his academic achievements
in fields as diverse as Latin American History,
Numismatics, or Assyriology as for his personali-
ty. Tom Jones, who was equally prone to terrorize
his students as to support their aspirations,
remained Jim’s mentor to his death in 1999 and
had a greater influence on Jim’s interests and atti-
tude toward research and academic achievement
than any of his many other distinguished teachers.

Jim and I were married in Minneapolis in 
May 1961 and, after spending the summer in New
York City on a fellowship from the American
Numismatic Society, arrived in New Haven, CT,
where he was to begin his studies in the Department
of Near Eastern Languages and Literature at Yale.
Courses were taught by scholars such as Albrecht
Goetze, William Kelly Simpson, Franz Rosenthal,
Maurice Pope, and Ferris Stevens, and the handful
of students comprised an orthodox Israeli, a Dutch
diplomat, a “mad” Hungarian, a Japanese Protestant
minister, and Jim. Goetze was an inspiring teacher,
who also taught his students how to do research. Jim
still quotes the admonition: “never base an argu-
ment on unpublished research.”

The years in New Haven were exhilarating, char-
acterized at once by hard work and a feeling of free-
dom generated by a never again to be experienced
minimalist life style. It was during this time that
Jim made his first trip to Greece in the summer of
1962 and our daughter, Elizabeth, was born. The
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striving to meet deadlines of one sort or another. The
events that stand out seem widely scattered—minor
disasters (who could ever forget that Friday night at
HUP Emergency after Alexis bit our dog and the dog
bit him back), celebrations of new publications and
awards, graduations and our daughter’s wedding,
and above all the Sabbaticals that gave us extra time
to spend on research as well as on family time.

This phase of our lives came to an end in the
early 1990’s. Unlike the changes that took place in
the early 1970’s that seemed to have been effected
overnight and were linked to specific events, the
90’s evolved so gradually that transformation was
hardly noticed. Jim became a full professor, our
children grew into independent adults and more or
less left home and we grew older. Penn also
changed: many colleagues left or retired and new
ones arrived; Oriental Studies became Asian and
Middle Eastern Studies (AMES) and Classical
Archaeology became part of the Graduate Group in
Art and Archaeology of the Mediterranean World
(AAMW). Despite the fact that in 1994 Jim was
invited by Phil Betancourt to co-direct the excava-
tion of the early metallurgical site of Chrysokamino
in East Crete, an exciting project that has led to a
long-term collaboration in the exploration and pub-
lication of other sites in this area, somehow life in
Philadelphia came to seem rather flat and a radical
change became a desirable option. 

In 1997 Jim took early retirement and accepted
the position of director at the American School of
Classical Studies in Athens and we have stayed on
in Greece ever since. The five years of his tenure at
the School were enjoyable and as active as anyone
could wish for, if somewhat lean in scholarly
terms, as Jim’s time was largely consumed by
administration. There was still time for meeting
friends passing through and making many new
ones, for travel and for attending conferences and
many, many lectures. 

We are now officially retired and working harder
than ever, since retirement has forced us to confront
and try to fulfill all the long-standing obligations
that had been put off because of lack of time. For 
Jim collaboration and contact with colleagues in 
the U.S., Cyprus, and Italy continues by means of 
e-mail, while the libraries of the American and other
foreign schools and his own books meet most if not
all research needs. Continuing work with Phil and
Mary Betancourt in Crete has become a major part

children, who ended up traveling all over the city to
attend various public schools, grew up in an envi-
ronment that taught them how to get along with all
kinds of people and be at ease in diverse kinds of
conditions (always excepting the legendary Greek
“prison” camp that the boys attended one summer).

It is possible that we had settled into some sort
of routine when two events took place in 1973 that
changed our lives irreversibly: for Jim that event
was meeting Bob Maddin, for me it was my first
visit to the site of Syme in Crete.

Bob Maddin was at that time University
Professor at Penn and a great authority on metallur-
gy. Jim’s research interested him, because it opened
up an aspect of his field that he had not explored
before; for Jim association with Bob meant access
to an unequaled scientific and technical expertise.
Their close collaboration and friendship, which
continue to this day, made their joint work not only
rewarding in scholarly terms but also personally
enjoyable.

Being a member of the Maddin and Muhly
team, of which Tamara Stech was also part for
many years, meant much travel to Greece, Turkey,
Cyprus, Israel, Egypt, and even farther east to col-
lect samples, examine new metallurgical discover-
ies, and confer with colleagues in the field, in the
lab, or in the museum. In the process other joint
projects were formulated, and enduring friendships
were forged, especially with Vassos Karageorghis,
Trude Dothan, Robert Merrillees, and Fulvia Lo
Schiavo. Participation in numerous conferences, in
some of which Jim served as co-editor of the pro-
ceedings, and publication of the results of the
research conducted by the team, were inevitable
consequences. In retrospect Jim’s participation in
excavation projects was a natural extension of
these activities.

As Jim’s teaching and administrative duties at
Penn became heavier, especially after Mike
Jameson’s move to Stanford in 1976, and my own
involvement in the Syme excavation and return to
Graduate school consumed more and more time
away from home, coordinating such activities with
family obligations became increasingly difficult.
Indeed, it was only with the assistance of our par-
ents that such a life style could be sustained dur-
ing the late 1970’s and early 1980’s. 

Looking back to that period the years seem to
have passed very swiftly in a blur of constant 
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of Jim’s life as a scholar and one of the few activities
now capable of taking him away from his book-
lined, paper-strewn office and his computer. Another
factor that has become important in Jim’s scholarly
activity is his contact with young American and
Greek students and colleagues, whose research is
concerned with the many subjects that continue to
be of vital interest to him. It is to them that Jim is
fond of saying that the guiding principle he learned
from the great teachers and scholars with whom he
has worked is the belief that in order to be a good
teacher it is necessary to be a good scholar, for the
simple reason that one has to impart to students
information and ideas that are not in textbooks.

Life in our neighborhood is pleasant most of the
time. Jim loves the ready access to the seashore
and enjoys being a familiar figure who is served
automatically with his preferred newspapers and
magazines or with his favorite bread. Nevertheless,
even within the neighborhood and certainly when
one ventures beyond it, one has to confront other,
less pleasant aspects of life in Greece, which is
never boring but all too often frustrating and not
infrequently infuriating. We are currently debating
whether we are, once again, due for a change, but
have not yet made a firm decision.

xxii



———. 1971. Review of G. Daniel and J.D. Evans,
“Chapter XXXVII: The Western Mediterranean,”
CAH, 2nd ed., vol. II, Cambridge, 1967, in JAOS 91,
pp. 326–330.

———. 1971. Review of H.M. Hoenigswald and A.
Senn, eds., Indo-European and Indo-Europeans,
Philadel phia, 1970, in AJA 75, pp. 437–439.

———. 1971. Review of L.L. Orlin, Assyrian Colonies
in Cappadocia, The Hague, 1970, in AHR 76, pp.
754–755.

———. 1972. Review of A.L. Oppenheim, R.H. Brill,
and A. Von Saldern, Glass and Glassmaking in
Ancient Mesopotamia: An Edition of the Cuneiform
Texts which Contain Instructions for Glassmakers
with a Catalogue of Surviving Objects, New York,
1970, in JCS 24 (1974), pp. 178–182.

———. 1972. “The Land of Alashiya: The History of
Cyprus in the Late Bronze Age,” in Proceedings of
the First International Congress of Cypriot Studies,
vol. I, V. Karageorghis, ed., Nicosia, pp. 201–219.

Degrees

1958 B.A., University of Minnesota.

1969 Ph.D., Yale University.

Publications 

Muhly, J.D. 1965. Review of M.C. Astour, Hellenosemi -
tica: An Ethnic and Cultural Study in the West Semitic
Impact on Mycenaean Greece, Leiden, 1965, in JAOS
85, pp. 585–588.

———. 1970. “Homer and the Phoenicians,” Berytus
19, pp. 19–64.

———. 1970. Review of W.S. Smith, Interconnections
in the Ancient Near East: A Study of the Relationships
between the Arts of Egypt, the Aegean, and Western
Asia, New Haven, 1965, in JAOS 90, pp. 305–309.

Bibliography of James D. Muhly



METALLURGY: UNDERSTANDING HOW, LEARNING WHY

———. 1973. Copper and Tin: The Distribution of
Mineral Resources and the Nature of the Metals Trade
in the Bronze Age (Transactions of the Connecticut
Academy of Arts and Sciences 43), Hamden, CT.

———. 1973. Review of I.E.S. Edwards, C.J. Gadd, and
N.G.L. Hammond, eds., Cambridge Ancient History,
3rd ed., Vol. I, Part 1: Prologmena and Prehistory,
Cambridge, 1971, in CW 66, pp. 305–307.

———. 1973. Review of I.E.S. Edwards, C.J. Gadd and
N.G.L. Hammond, eds. Cambridge Ancient History,
3rd ed., Vol. I, Part 2: Early History of the Middle
East, Cambridge, 1971, in CW 66, pp. 307–310.

———. 1973. Review of I.E.S. Edwards, C.J. Gadd and
N.G.L. Hammond, eds., Cambridge Ancient History,
3rd ed., Vol. I, Part 2: Early History of the Middle
East, Cambridge, 1971, in JAOS 93, pp. 576–578. 

———. 1973. Review of W.B. Fisher, The Middle East:
A Physical, Social, and Regional Geography, New
York, 1971, in IJMES 4:2, pp. 242–243.

———. 1973. “Tin Trade Routes of the Bronze Age,”
American Scientist 61, pp. 404–413.

Muhly, J.D., and T.A. Wertime. 1973. “The Evidence
for the Uses and Sources of Tin during the Bronze
Age in the Near East,” WorldArch 5, pp. 111–122.

Muhly, J.D. 1974. “Hittites and Achaeans: Ahhijawa
Redomitus,” Historia 23, pp. 129–145.

———. 1974. Review of M.J. Finley, Early Greece:
The Bronze and Archaic Ages, New York, 1970, in
AHR 79, pp. 78–79.

———. 1974–1975. Review of G.M.A. Hanfmann,
Letters from Sardis, Cambridge, MA, 1972, and J.G.
Pedley, Ancient Literary Sources on Sardis,
Cambridge, MA, 1972, in CW 68, pp. 278–280.

———. 1974. “The Hittites and the Aegean World,”
Expedition 16, pp. 3–10.

Muhly, J.D., and R. Maddin. 1974. “Some Notes on the
Copper Trade in the Ancient Mid-East,” Journal of
Metals 26:5, pp. 24–30.

Wheeler, T.S., R. Maddin, and J.D. Muhly. 1975. “Ingots
and the Bronze Age Copper Trade in the Medi -
terranean: A Progress Report,” Expedition 17:4, pp.
31–39.

Muhly, J.D. 1975. “Near Eastern Chronology and the
Date of the Late Cypriot I Period,” in The Archaeology
of Cyprus: Recent Developments, N. Robertson, ed.,
New York, pp.76–89.

———. 1975. Review of Acta of the 2nd International
Colloquium on Aegean Prehistory. The First Arrival
of Indo-European Elements in Greece, Athens,
1972, in AJA 79, pp. 289–291.

———. 1975. Review of K. Branigan, Aegean Metal -
work of the Early and Middle Bronze Age, Oxford,
1974, in Materials Science and Engineering 19, pp.
157–162.

———. 1975. Review of M. Gimbutas, The Gods and
Goddesses of Old Europe, 7000 to 3500 B.C.: Myths,
Legends and Cult Images, Berkeley, 1974 in AHR
80, pp. 616–617.

———. 1976. Copper and Tin: The Distribution of
Mineral Resources and the Nature of the Metals
Trade in the Bronze Age, 2nd ed. (Transactions of the
Connecticut Academy of Arts and Sciences 46),
Hamden, CT.

———. 1976. “The Ox-hide Ingots and the Develop -
ment of Copper Metallurgy in the Late Bronze Age,”
TUAS 1, pp.10–14.

Muhly, J.D. 1976. Review of A.H. Jones, Bronze Age
Civili zation: The Philistines and the Danites,
Washington, D.C., 1975, in CW 68, pp. 477–478.

———. 1976. Review of R. Drews, The Greek
Accounts of Eastern History, Cambridge, MA, 1973,
in JNES 35, pp. 41–43.

Muhly, J.D., T.S. Wheeler, and R. Maddin. 1976. “A
Steel Tool of the Fourth Century B.C. from Al Mina
in Syria,” Levant 8, pp. 107–112.

Muhly, J.D. 1977. “Editorial,” Expedition 19:4, pp. 2–3.

———. 1977. Review of I.E.S. Edwards, C.J. Gadd,
N.G.L. Hammond, and E. Sollberger, eds., Cambridge
Ancient History, 3rd ed., Vol. II, Part 1: History of the
Middle East and the Aegean Region c. 1800–1380
B.C., Cambridge, 1973, in JAOS 97, pp. 64–67.

———. 1977. Review of K. Branigan, Aegean Metal -
work of the Early and Middle Bronze Age, Oxford,
1974, in JNES 36, pp. 153–157.

———. 1977. “The Copper Ox-hide Ingots and the
Bronze Age Metals Trade,” Iraq 39, pp. 73–82.

Muhly, J.D., T.S. Wheeler, and R. Maddin. 1977. “An
Iron Adze of the Fifth–Fourth Centuries B.C. from Al
Mina,” Levant 9, pp. 156–161.

———. 1977. “How the Iron Age Began,” Scientific
American 237:4, pp. 122–131, 152.

———. 1977. “The Cape Gelidonya Shipwreck and
the Bronze Age Metals Trade in the Eastern
Mediterranean,” JFA 4, pp. 353–362.

———. 1977. “Tin in the Ancient Near East: Old
Questions and New Finds,” Expedition 19:2, pp.
35–47.

Muhly, J.D. 1978. “Ancient Cartography,” Expedition
20:2, pp. 26–31.

xxiv



BIBLIOGRAPHY OF JAMES D. MUHLY

———. 1978. “New Evidence for Sources of and Trade
in Bronze Age Tin,” in The Search for Ancient Tin,
A.D. Franklin, J.S. Olin, and T.A. Wertime, eds.,
Washington, D.C., pp. 43–48.

Muhly, J.D., P.P. Betancourt, R. Maddin, and T.S.
Wheeler. 1978. “Metallurgy at Gournia,” MASCAJ
December, pp. 7–8.

Muhly, J.D., K.R. Maxwell-Hyslop, R. Maddin, and T.S.
Wheeler. 1978. “An Iron Dagger from Tomb 240 at
Tell Fara South,” Levant 10, pp. 112–115.

Curtis, J.E., T.S. Wheeler, R. Maddin, and J.D. Muhly.
1979. “Neo-Assyrian Ironworking Technology,” PAPS
123, pp. 369–390.

Muhly, J.D. 1979. “Cypriote Copper: Some Geological
and Metallurgical Problems,” in Acts of the Inter -
national Archaeological Symposium “The Relations
between Cyprus and Crete, ca. 2000–500 B.C.,” V.
Karageorghis, ed., Nicosia, pp. 87–100.

———. 1979. “On the Shaft Graves at Mycenae,” in
Studies in Honor of Tom B. Jones (Alter Orient und
Altes Testament Bd. 203), M.A. Powell Jr. and R.H.
Sach, eds., Neukirchen-Vluyn, Germany, pp. 311–323. 

———. 1979. “Possible Sources of Tin for the Bronze
Age Aegean,” BICS 26, pp. 122–123.

———. 1979. Review of N.K. Sandars, The Sea Peoples:
Warriors of the Ancient Mediterranean, 1250–1150
B.C., London, 1978, in AJA 83, pp. 355–356.

Muhly, J.D., R. Maddin, and T. Stech. 1979. “Mediter -
ranean Trade in Copper and Tin in the Late Bronze
Age,” AIIN 26, pp. 139–152.

Muhly, J.D., R. Maddin, and T.S. Wheeler. 1979. “Ancient
Metallurgy: Materials and Techniques,” Journal of
Metals 31/9, pp. 16–18.

Muhly, J.D. 1980. “Bronze Figurines and Near Eastern
Metalwork,” IEJ 30, pp. 148–161.

———. 1980. “Metals and Metallurgy in Crete and the
Aegean at the Beginning of the Late Bronze Age,”
TUAS 5, pp. 25–36.

———. 1980. “New Research on Ancient Copper and
Copper Alloys,” in Proceedings of the XVIth Inter -
national Symposium on Archaeometry and Archaeo -
logical Prospection,  E.A. Slater and J.O. Tate, eds.,
Edinburgh, pp. 248–267.

———. 1980. Review of G. Rapp Jr. and S.E.
Aschenbrenner, eds., Excavations at Nichoria in
Southwest Greece. Vol. I: Site, Environs, and Tech -
niques, Minneapolis, 1978, in AJA 84, pp. 101–102.

———. 1980. Review of J.C. Waldbaum, From Bronze
to Iron: The Transition from the Bronze Age to the

Iron Age in the Eastern Mediterranean, Göteborg,
1978, in JHS 100, pp. 262–264.

———. 1980. Review of J.D. Hawkins, ed., Trade in
the Ancient Near East, London, 1977, in JAOS 100,
pp. 173–175.

———. 1980. “The Bronze Age Setting,” in The Coming
of the Age of Iron: Essays in Appreciation of Cyril
Stanley Smith, T. Wertime and J.D. Muhly, eds., New
Haven, pp. 25–67.

———. 1980. “The Oxhide Ingots from Enkomi and
Mathiati and Late Bronze Age Copper Smelting in
Cyprus,” RDAC 1980, pp. 84–99.

Muhly, J.D., R. Maddin, and T. Stech. 1980. “Copper
Ingots and Cypriote Metallurgy,” RDAC 1980, pp.
84–99.

———. 1980. “Distinguishing Artifacts of Native
Copper,” JAS 7, pp. 84–99.

———. 1980 [1981]. “Research at the Center for
Ancient Metallurgy,” Paléorient 6, pp. 111–119.

Stech-Wheeler, T., J.D. Muhly, K.R. Maxwell-Hyslop,
and R. Maddin. 1981. “Iron at Taanach and Early
Iron Metallurgy in the Eastern Mediterranean,” AJA
85, pp. 245–268.

Muhly, J.D. 1981. Review of M. Gibson and R.D.
Biggs, eds., Seals and Sealing in the Ancient Near
East, Malibu, CA, 1977, in JAOS 101, pp. 399–401.

———. 1981. “The Origin of Agriculture and Tech -
nology – West or East Asia?” Technology and
Culture 22, pp. 125–148.

———. 1982. “The Nature of Trade in the LBA Eastern
Mediterranean: The Organization of the Metals Trade
and the Role of Cyprus,” in Early Metallurgy in
Cyprus, 4000–5000 B.C. Proceedings of the Inter -
national Symposium, Larnaca, June 1–6, 1981, J.D.
Muhly, R. Maddin, and V. Karageorghis, eds.,
Nicosia, pp. 251–269.

———. 1982. “How Iron Technology Changed the
Ancient World and Gave the Philistines a Military
Edge,” Biblical Archaelogy Review VII:6, pp. 40–54.

———. 1982. Review of K. Branigan, Copper and
Bronze Working in Early Bronze Age Crete, Lund,
1968, in BibO 39, pp. 408–418.

———. 1983. “Gold Analysis and Sources of Gold in
the Bronze Age,” TUAS 8, pp. 1–14.

———. 1983. “Iron Objects from Masada: Metal -
lurgical Studies. Armour Scales from Masada,” IEJ
33, pp. 108–109.

xxv



METALLURGY: UNDERSTANDING HOW, LEARNING WHY

———. 1983. “Kupfer,” Reallexikon der Assyriologie
und vorderasiatischen Archäologie VI:5–6, pp.
348–364.

———. 1983. “Lead Isotope Analysis and the Kingdom
of Alashiya,” RDAC 1983, pp. 210–218.

———. 1983. “On the Philistines,” review of T.
Dothan, The Philistines and their Material Culture,
New Haven, CT, 1982, in The Quarterly Review of
Archaeology 4:4, pp. 5–6.

Muhly, J.D., R. Maddin, and T.S. Stech. 1983. “Metal
Working,” in Excavations at Athienou, Cyprus:
1971–1972 (Qedem 16), T. Dothan and A. Ben-Tor,
eds., Jerusalem, pp. 132–138.

Muhly, J.D., R. Maddin, and J.C. Waldbaum. 1983.
“Laminated Iron Tool,” in Metalwork from Sardis:
The Finds through 1974 (Archaeological Exploration
of Sardis Monograph 8), J.C. Waldbaum, ed.,
Cambridge, MA, pp 178–181.

Muhly, J.D., R. Knox, R. Maddin, and T. Stech. 1983.
“Iron Objects from Masada: Metallurgical Studies,”
IEJ 33, pp. 97–107.

Muhly, J.D. 1984. “The Beginnings of Iron Metallurgy
in Antiquity,” Qadmoniot 17, pp. 2–11 (in Hebrew).

———. 1984. “The Role of the Sea Peoples in Cyprus
during the LC III Period,” in Cyprus at the Close of
the Late Bronze Age, V. Karageorghis and J.D. Muhly,
eds., Nicosia, pp. 39–56.

———. 1984. “Timna and King Solomon,” review of
H.G. Conrad and B. Rotherberg, eds., Antikes Kupfer
im Timna-Tal, Bochum, 1980, in BibO 41, pp. 275–292.

Muhly, J.D., R. Maddin, T. Stech, and E. Brovarski.
1984. “Old Kingdom Models from the Tomb of Impy:
Metal lurgical Studies,” JEA 70, pp. 33–41.

Muhly, J.D., R.H.R. Smith, R. Maddin, and T. Stech.
1984. “Bronze Age Steel from Pella,” CurrAnth 25,
pp. 234–236.

Muhly, J.D. 1985. “Beyond Typology: Aegean Metal -
lurgy in Its Historical Context,” in Contributions to
Aegean Archaeology: Studies in Honor of William A.
McDonald, N. Wilkie and W.D.E. Coulson, eds.,
Minneapolis, pp. 109–141.

———. 1985. “End of the Bronze Age,” in Ebla to
Damascus: Art and Archaeology of Ancient Syria, H.
Weiss, ed., Washington, D.C., pp. 261–270.

———. 1985. “Lead Isotope Analysis and the Problem
of Lead in Copper,” RDAC 1985, pp. 78–82.

———. 1985. “Phoenicia and the Phoenicians,” in
Biblical Archaeology Today. Proceedings of the In -
ternational Congress on Biblical Archaeology, J.
Aviram, ed., Jerusalem, pp. 177–191.

———. 1985. Review of J.C. Waldbaum, Metalwork
from Sardis: The Finds Through 1974, Cambridge,
MA, 1983, in CW 79, pp. 339–340.

———. 1985. “Sources of Tin and the Beginnings of
Bronze Metallurgy,” AJA 89, pp. 275–291.

———. 1985. “The Late Bronze Age in Cyprus: A 25
Year Retrospect,” in Archaeology in Cyprus
1960–1986, V. Karageorghis, ed., Nicosia, pp. 20–46.

Muhly, J.D., R. Maddin, and T. Stech. 1985. “Metal -
lurgical Studies on Artifacts from the Tomb near
‘Enan,” ‘Atiqot (English Series) 17, pp. 75–82.

———. 1985. “The Analysis of Iron Artifacts from
Palaepaphos-Skales,” in RDAC 1985, pp. 192–202.

Muhly, J.D., D. Davis, R. Maddin, and T. Stech. 1985.
“A Steel Pick from Mt. Adir in Palestine,” JNES 44,
pp. 41–51.

Muhly, J.D., R. Maddin, T. Stech, and E. Özgen. 1985.
“Iron in Anatolia and the Nature of the Hittite Iron
Industry,” AnatSt 35, pp. 67–84.

Muhly, J.D. 1986. “Prehistoric Background Leading to
the First Use of Metals in Asia,” Bulletin of the
Metals Museum (Sendai, Japan) 11, pp. 21–42.

———. 1986. “The Role of Cyprus in the Economy of
the Eastern Mediterranean during the Second
Millennium B.C.,” in Acts of the International
Symposium “Cyprus between the Orient and the
Occident,” V. Karageorghis, ed., Nicosia, pp. 45–62.

Muhly, J.D., R. Maddin and T. Stech. 1986. “Copper
Production at Kition in the Late Bronze Age,” in
Kition V: The Pre-Phoenician Levels, V. Karageorghis,
ed., Nicosia, pp. 388–402.

Muhly, J.D, P. Åström, R. Maddin, and T. Stech. 1986.
“Iron Artifacts from Swedish Excavations in Cyprus,”
OpAth 16, pp. 27–41.

Muhly, J.D. 1987. “Solomon, the Copper King. A
Twentieth Century Myth,” Expedition 29:2, pp. 38–47.

———. 1987. Review of R.D. Penhallurick, Tin in
Antiquity, London, 1986, in Archaeomaterials 2, pp.
329–334.

———. 1987. Review of N. Marinatos, Art and Religion
in Thera, Athens, 1984, in Gnomon 59, pp. 329–334.

Muhly, J.D., R. Maddin, and T. Stech. 1987. “An Iron Axe
from Tell Qiri,” in Tell Qiri: A Village in the Jezreel
Valley. Report of the Archaeological Excavations
1975–1977 (Qedem 24), A. Ben-Tor and Y. Portugali,
eds., Jerusalem, pp. 244–245.

Muhly, J.D., F. Lo Schiavo, T. Stech, and R. Maddin.
1987. “Nuragic Metallurgy in Sardinia: Second
Preliminary Report,” in Studies in Sardinian

xxvi



BIBLIOGRAPHY OF JAMES D. MUHLY

Archaeology III, M.S. Balmuth, ed., Oxford, pp.
179–187.

Muhly, J.D. 1988. “Concluding Remarks,” in Bronze -
working Centres of Western Asia c. 1000–539 B.C., J.
Curtis, ed., London, pp. 329–342.

———. 1988. “Report on Analysis of Fragment of
Copper Oxhide Ingot (No. 189) from Maa-
Palaeokastro,” in Excavations at Maa-Palaeokastro,
1979–1986, V. Karageorghis and M. Demas, eds.,
Nicosia, pp. 471–473.

———. 1988. Review of S. Piggott, The Earliest
Wheeled Transport: From the Atlantic Coast to the
Caspian Sea, Ithaca, 1983, in BASOR 272, pp. 87–90. 

———. 1988. “The Beginnings of Metallurgy in the Old
World,” in The Beginnings of the Use of Metals and
Alloys. Second International Conference, Zhenghou,
China, R. Maddin, ed., Cambridge, MA, pp. 2–20.

———. 1988. “The Wider World of Lead Ingots,” RDAC
1988, pp. 263–265. 

Muhly, J.D., A.B. Knapp, and P. Muhly. 1988. “To Hoard
is Human: Late Bronze Age Metal Deposits in Cyprus
and the Aegean,” RDAC 1988, pp. 281–298.

Muhly, J.D., R. Maddin, and T. Stech. 1988. “Cyprus,
Crete and Sardinia: Copper Ox-hide Ingots and the
Bronze Age Metals Trade,” RDAC 1988, pp. 281–298,

Muhly, J.D. 1989. “Çayönü Tepesi and the Beginnings of
Metallurgy in the Old World,” in Archäometallurgie
der Alten Welt. Beiträge zum Internationalen Sym -
posium “Old World Archaeometallurgy,” Heidelberg,
1987, A. Hauptmann, E. Pernicka, and G.A. Wagner,
eds., Bochum, pp. 1–11.

———. 1989. Review of J. Wolters, Die Granulation:
Geschichte und Technik einer alten Goldschmiede -
kunst, Munich, 1983, and C. Éluère, Les ors prehis-
torique, Paris, 1982, in AJA 93, pp. 602–605.

———. 1989. “The Organization of the Copper Industry
in Late Bronze Age Cyprus,” in Early Society in
Cyprus, E.J. Peltenburg, ed., Edinburgh, pp. 298–314.

Muhly, J.D., and P. Muhly. 1989. “Metal Artifacts,” in
Excavations at Tel Michal, Israel,  Z. Herzog, G. Rapp
Jr., and O. Negbi, eds., Minneapolis, pp. 267–295.

Muhly, J.D. 1990. “Black Athena versus Traditional
Scholarship,” JMA 3:1, pp. 83–110.

———. 1990. “Preface,” JMA 3:1, pp. 53–55.

Muhly, J.D., and T. Stech. 1990. “Final Observations,” in
Analisi metallurgiche e statistiche sui lingotti di rame
della Sardegna (Quaderni 17), F. Lo Schiavo and R.
Maddin, eds., Ozieri, Sardinia, Italy, pp. 200–221.

Muhly, J.D., R. Maddin, and T. Stech. 1990. “The Metal
Artifacts,” in Kinneret: Ergebnisse der Ausgrabungen

auf dem Tell el’Orëme am See Gennesaret, 1982–
1985, V. Fritz, ed., Wiesbaden, pp. 159–175.

Muhly, J.D. 1991. “Copper in Cyprus: The Earliest
Phase,” in Découverte du metal, J.-P. Mohen and C.
Éluère, eds., Paris, pp. 357–374.

———. 1991. “Egypt, the Aegean and Late Bronze Age
Chronology in the Eastern Mediterranean: A Review
Article,” JMA 4:2, pp. 235–247.

———. 1991. “The Development of Copper Metal -
lurgy in Late Bronze Age Cyprus,” in Bronze Age
Trade in the Mediterranean (SIMA 90), N.H. Gale,
ed., Jonsered, pp. 180–196.

———. 1991. “The Iron from Kinneret,” in From Bloom
to Knife. International Symposium of the Comité pour
la sidérurgie ancienne de l’UISPP (Materiały Archeo -
logiczne XXVI), K. Radwanski, ed., Kraków, pp.
97–102. 

Muhly, J.D., R. Maddin, and T. Stech. 1991. “Çayönü
Tepesi: The Earliest Archaeological Metal Artifacts,”
in Découverte du metal, J.-P. Mohen and C. Éluère,
eds., Paris, pp. 375–386.

Muhly, J.D., F. Begemann, Ö. Öztunali, E. Pernicka, S.
Schmitt-Strecker, and G.A. Wagner. 1991. “The
Bronze Metallurgy of Anatolia and the Question of
Local Tin Sources,” in Archaeometry ’90, E. Pernicka
and G. Wagner, eds., Basel, pp. 209–220.

Muhly, J.D. 1992. Review of P.M. McNutt, The Forging
of Israel: Iron Technology, Symbolism and Tradition
in Ancient Society, Sheffield, 1990, in BiblArch 55,
pp. 153–154.

———. 1992. Review of P.M. McNutt, The Forging of
Israel: Iron Technology, Symbolism and Tradition in
Ancient Society, Sheffield, 1990, in JAOS 112, pp.
696–702.

———. 1992. “The Crisis Years in the Mediterranean
World: Transition or Cultural Disintegration?” in The
Crisis Years: The 12th Century B.C., W.A. Ward and
M.S. Joukowsky, eds., Dubuque, IA, pp. 10–26.

Muhly, J.D., and E. Pernicka. 1992. “Early Trojan Metal -
lurgy and Metals Trade,” in Heinrich Schliemann:
Grundlagen und Ergebnisse moderner Archäologie
100 Jahre nach Schliemanns Tod, J. Herrmann, ed.,
Berlin, pp. 309–318.

Muhly, J.D. 1993. “Early Bronze Age Tin and the Taurus,”
AJA 97, pp. 239–253.

———. 1993. “Metalle. B: Archäologisch,” in Real -
lexikon der Assyriologie und vorderasiatische Archä -
ologie VIII:1–2, D.O. Edzard, ed., Berlin, pp. 119–136.

———. 1993. Review of E.N. Chernykh, Ancient Metal -
lurgy in the USSR: The Early Metal Age, Cambridge,
1992, in Geoarchaeology 8:6, pp. 534–536.

xxvii



METALLURGY: UNDERSTANDING HOW, LEARNING WHY

———. 1995. “Lead Isotope and the Archaeologist,”
JMA 8:1, pp. 54–58.

———. 1995. “Mining and Metalwork in Ancient
Western Asia,” in Civilizations of the Ancient Near
East III, J.M. Sasson, ed., New York, pp. 1501–1521.

———. 1995. Review of R.-B. Wartke, ed., Handwerk
und Technologie im alten Orient, Mainz, 1994, in AJA
99, p. 753.

———. 1996. “The First Use of Metals in the Aegean,”
in The Copper Age in the Near East and Europe (13th
International Congress of Prehistoric and Proto -
historic Sciences, Series Colloquia 10), B. Bagolini
and F. Lo Schiavo, eds., Forli, Italy, pp. 75–84.

———. 1996. “The Significance of Metals in the Late
Bronze Age Economy of Cyprus,” in The Develop -
ment of the Cypriot Economy: From the Prehistoric
Period to the Present Day, V. Karageorghis and D.
Michaelides, eds., Nicosia, pp. 45–60.

———. 1997. “Metals: Typology and Technology; Arti -
facts of the Neolithic, Bronze and Iron Ages,” in The
Oxford Encyclopedia of Archaeology in the Near
East, vol. 4, E.M. Meyers, ed., Oxford, pp. 1–15.

———. 1997. “Recent Works in Archaeometallurgy,”
AJA 101, pp. 771–773.

———. 1998. “An Appreciation,” in Metallurgica An -
tiqua in Honour of Hans-Gert Bachmann and Robert
Maddin (Der Anschnitt Beiheft 8), T. Rehren, A.
Hauptmann, and J.D. Muhly, eds., Bochum, pp. 12–14.

———. 1998. “Copper, Tin, Silver and Iron: The
Search for Metallic Ores as an Incentive for Foreign
Expansion,” in Mediterranean Peoples in Transition:
Thirteenth to Early Tenth Centuries B.C.E. in Honor
of Trude Dothan, S. Gitin, A. Mazar, and E. Stern,
eds., Jerusalem, pp. 314–329.

———. 1998. “Metals and Metallurgy: Using Modern
Technology to Study Ancient Technology,” in Ancient
Greek Technology. Proceedings of the 1st Inter -
national Conference on Ancient Greek Technology,
Thessaloniki, September 4–7, 1997, T.P. Tassios, ed.,
Thessaloniki, pp. 27–33.

———. 1998. “On Re-Reading Helene Kantor,” in The
Aegean and the Orient in the Second Millennium
(Aegaeum 18), E.H. Cline and D. Harris-Cline, eds.,
Liège, pp. 211–214.

———. 1999. “Copper and Bronze in Cyprus and the
Eastern Mediterranean,” in The Archaeometallurgy of
the Asian Old World, V.C. Pigott, ed., Philadelphia, pp.
15–25.

———. 1999. “Metallurgy,” in Encyclopedia of the Ar -
chaeology of Ancient Egypt, K.A. Bard, ed., London,
pp. 522–527.

———. 1999. “The Phoenicians in the Aegean,” in
MELETEMATA: Studies in Aegean Archaeology Presented
to Malcolm H. Wiener as He Enters His 65th Year II
(Aegaeum 20), P.P. Betancourt, V. Karageorghis, R.
Laffineur, and W.-D. Niemeier, eds., Liège, pp.
517–526.

Muhly, J.D., and R. Maddin. 1999. “Early Metalworking at
Çayönü,” in The Beginnings of Metallurgy. Pro ceedings
of the International Conference, Bochum 1995 (Der
Anschnitt Beiheft 9), A. Hauptmann, E. Pernicka, T.
Rehren, and Ü. Yalçın, eds., Bochum, pp. 37–44.

Muhly, J.D., P.P. Betancourt, W.R. Farrand, C. Stearns,
L. Onyshkevych, W.B. Hafford, and D. Evely. 1999.
“Research and Excavation at Chrysokamino, Crete,
1995–1998,” Hesperia 68, pp. 343–370.

Muhly, J.D. 2000. Crete 2000: A Centennial Celeb -
ration of American Archaeological Work on Crete
(1900–2000), J.D. Muhly and E. Sikla, eds., Athens.

———. 2000. “Excavation and Publication: The
American School of Classical Studies at Athens,
1896–1999,” in The Problem of Unpublished Ex -
cavations, S. Hadjisavvas and V. Karageorghis, eds.,
Nicosia, pp. 79–88.

Muhly, J.D. 2001. Review of K. Aslihan Yener, The
Domestication of Metals: The Rise of Complex Metal
Industries in Anatolia, Leiden, 2000, in AJA 105, pp.
729–730. 

Muhly, J.D., S.W. Manning, B. Weninger, A.K. South, B.
Kling, P.I. Kuniholm, S. Hadjisavvas, D.A. Sewell,
and G. Cadogan. 2001. “Absolute Age Range of the
Late Cypriot IIC Period on Cyprus,” Antiquity 75, pp.
328–340.

Muhly, J.D. 2002. “Early Metallurgy in Greece and
Cyprus,” in Anatolian Metal II (Der Anschnitt Beiheft
15), Ü. Yalçın, ed., Bochum, pp. 77–82.

———. 2002. Review of S. Swiny, R.H. Hohlfelder,
and H. Wylde Swiny, eds., Res Maritimae: Cyprus
and the Eastern Mediterranean from Prehistory to
Late Antiquity, in IEJ 52, pp. 118–120.

———. 2003. “Archaeology and Archaeometry: Why
We Need (and Should Want) to Work Together,”
METRON: Measuring the Aegean Bronze Age. Proceed -
ings of the 9th International Aegean Conference, New
Haven, April 18–21, 2002 (Aegaeum 24), K.P. Foster
and R. Laffineur, eds., Liège, pp. 8–23.

———. 2003. “Archaeology in the Eastern Medi -
terranean: Where We Went Wrong in the Twentieth
Century and How We Can Do Better in the Twenty-
first,” in One Hundred Years of American Archae -
ology in the Middle East. Proceedings of the
American Schools of Oriental Research Centennial

xxviii



BIBLIOGRAPHY OF JAMES D. MUHLY

Celebration, Washington, D.C., April, 2000, D.R.
Clark and V.H. Matthews, eds., Boston, pp. 19–32.

———. 2003. “Greece and Anatolia in the Early Iron
Age: The Archaeological Evidence and the Literary
Tradition,” in Symbiosis, Symbolism, and the Power of
the Past: Canaan, Ancient Israel, and Their Neigh -
bors from the Late Bronze Age through Roman
Palestine. Proceedings of the Centennial Symposium,
W.F. Albright Institute of Archaeological Research and
American Schools of Oriental Research, Jerusalem,
May 29–31, 2000, W.G. Dever and S. Gitin, eds.,
Winona Lake, IN, pp. 23–35.

———. 2003. “Metalworking/Mining in the Levant,” in
Near Eastern Archaeology: A Reader, S. Richard, ed.,
Winona Lake, IN, pp. 174–183.

———. 2003. Review of C.F.E. Pare, ed., Metals Make
the World Go Round: The Supply and Circulation of
Metals in Bronze Age Europe, Oxford, 2000, in AJA
107, pp. 291–293.

———. 2003. “Trade in Metals in the Late Bronze Age
and the Iron Age,” in Sea Routes: Interconnections in
the Mediterranean 16th–6th c. B.C., N.C. Stampolidis
and V. Karageroghis, eds., Athens, pp. 141–150.

Muhly, J.D., and T. Stech. 2003. “The Metallurgy of
Ninevite 5,” in The Origins of North Mesopotamian
Civilization Ninevite: 5 Chronology, Economy, Society
(Subartu IX), E. Rova and H. Weiss, eds., Turnhout,
Belgium, pp. 417–428

Muhly, J.D. 2004. “Chrysokamino and the Beginnings of
Metal Technology on Crete and in the Aegean,” in
Crete Beyond the Palaces. Proceedings of the Crete
2000 Conference, Athens, July 10–12, L.P. Day,
M.S. Mook, and J.D. Muhly, eds., Philadelphia, pp.
283–289.

———. 2004. “Excavating Minoan Sites,” review of
J.L. Fitton, Peoples of the Past: Minoans, London,
2002, in Archaeology Odyssey 7:2, pp. 26–37.

———. 2004. Review of E.S. Elster and C. Renfrew,
eds., Prehistoric Sitagroi: Excavations in Northeast
Greece, 1968–1970. Vol. 2: The Final Report (Monu -
menta Archaeologia 20), Los Angeles, 2003, in
BMCR 2004.6.21, pp. 1–6.

———. 2004. Review of G. Lanfranchi, M. Roaf, and
R. Rollinger, eds., Continuity of Empire (?): Assyria,
Media, Persia. Proceedings of the International
Meeting in Padua, 26–28 April 2001 (History of the
Ancient Near East Monographs 5), Padua, 2003, in
BMCR 2004.11.11, pp. 1–8.

———. 2005. “Cyprus and Copper for the World,” in
Anatolian Metal III (Der Anschnitt Beiheft 18), Ü.
Yalçın, ed., Bochum, pp. 137–141.

———. 2005. “Kupfer und Bronze in der spätbronze -
zeitlichen Ägäis,” in Das Schiff von Uluburun –
Welthandel vor 3000 Jahren, Ü. Yalçın, C. Pulak, and
R. Slotta, eds., Bochum, pp. 503–513.

———. 2005. “Mycenaeans Were There before the
Israelites: Excavating the Dan Tomb,” review of A.
Biran and R. Ben-Dov, Dan II: A Chronicle of the
Excavations and the Late Bronze Age “Mycenaean”
Tomb, Jerusalem, 2002, in Biblical Archaeology
Review 31:5, pp. 44–51.

———. 2005. Review of L. Steel, Cyprus before His -
tory: From the Earliest Settlers to the End of the
Bronze Age, London, 2004, in BMCR 2005.09.83,
pp. 1–7.

———. 2005. “Travelling Craftsmen: Love ‘em or Leave
‘em,” in EMPORIA: Aegeans in the Central and Eastern
Mediterranean. Proceedings of the 10th International
Aegean Conference, Athens, April 14–18, 2004, vol. II
(Aegaeum 25), R. Laffineur and E. Greco, eds., Liège,
pp. 685–690.

———. 2006. “Anatolia,” “Cilicia,” “Levant,” “Smyrna,”
and “Zoroaster,” in The Cambridge Dictionary of
Classical Civilization, G. Shipley, J. Vanderspoel, D.
Mattingly, and L. Foxhall, eds., Cambridge, pp. 46–47,
200, 516–517, 828, 962.

———. 2006. “Chrysokamino in the History of Early
Metallurgy,” in The Chrysokamino Metallurgy Work -
shop and Its Territory (Hesperia Suppl. 36), P.P.
Betancourt, Princeton, pp. 155–177.

———. 2006. Review of Archaeological Field Survey in
Cyprus: Past History, Future Potentials. Proceedings
of a Conference Held by the Archaeological Research
Unit of the University of Cyprus, December 1–2, 2000,
M. Iacovou, ed., Athens, 2004, in BMCR 2006.09.14,
pp. 1–8. 

———. 2006. Review of Knossos: Palace, City, State.
Proceedings of the Conference in Heraklion Organ -
ized by the British School at Athens and the 23rd
Ephoreia of Prehistoric and Classical Antiquities of
Heraklion, in November 2000, for the Centenary of Sir
Arthur Evans’s Excavations at Knossos (BSA Studies
12), G. Cadogan, E. Hatzaki, and A. Vasilakis, eds.,
Athens, 2004, in BMCR 2006.09.17, pp. 1–6.

———. 2006. “Texts and Technology. The Beginnings
of Iron Metallurgy in the Eastern Mediterranean,” in
Ancient Greek Technology. Proceedings of 2nd Inter -
national Conference on Ancient Greek Technology,
Athens, October 17–21, 2005, T.P. Tassios and C.
Palyvou, eds., pp. 19–31.

Betancourt, P.P., and J.D. Muhly. 2006. “The Sistra from
the Minoan Burial Cave at Hagios Charalambos,” in

xxix



METALLURGY: UNDERSTANDING HOW, LEARNING WHY

Timelines: Studies in Honour of Manfred Bietak II
(Orientalia Lovaniensia Analecta 149), E. Czerny, I.
Hein, H. Hunger, D. Melman, and A. Schwab, eds.,
Leuven, pp. 429–435.

———. 2007. Review of M. McConchie, Archaeology
at the North-East Anatolian Frontier V: Iron Tech -
nology and Iron-making Communities of the First
Millennium B.C., Louvain, 2004, in BASOR 347, pp.
112–114.

———. 2007. “The Crucibles from the Aghia Photia
Cemetery,” in Metallurgy in the Early Bronze Age
Aegean, P.M. Day and R.C.P. Doonan, eds., Sheffield,
pp. 146–153.

———. 2007. “The First Use of Metal on Minoan Crete,”
in Metals and Mines: Studies in Archaeometallurgy, S.
La Niece, D. Hook, and P. Craddock, eds., London, pp.
97–102.

Kling, B., and J.D. Muhly, eds. 2007. Joan du Plat
Taylor’s Excavations at the Late Bronze Age Mining
Settlement at Apliki Karmallos, Cyprus, Part I (SIMA
134:1), Sävedalen.

Betancourt, P. P., and J.D. Muhly. 2008. “The Sistra,” in
“Excavations in the Hagios Charalambos Cave: A
Preliminary Report,” P.P. Betancourt, C. Davaras,
H.M.C. Dierckx, S.C. Ferrence, J. Hickman, P.
Karkanas, P.J.P. McGeorge, J.D. Muhly, D.S. Reese,
E. Stravopodi, and L. Langford-Verstegen, Hesperia
77, p. 577.

Muhly, J.D. 2008. “Agia Photia and the Cycladic Element
in Early Minoan Metallurgy,” in Aegean Metallurgy in
the Bronze Age, I. Tzachili, ed., Athens, 2008, pp.
69–74.

———. 2008. “An Introduction to Minoan Archaeo -
metallurgy,” in Aegean Metallurgy in the Bronze Age,
I. Tzachili, ed., Athens, pp. 35–41. 

———. 2008. “Metal Deposits in the Aegean Region,”
in Anatolian Metal IV (Der Anschnitt Beiheft 21), Ü.
Yalçın, ed., Bochum, pp. 67–75. 

———. 2008. “The Metal Artifacts,” in “Excavations in
the Hagios Charalambos Cave: A Preliminary Re -
port,” P.P. Betancourt, C. Davaras, H.M.C. Dierckx,
S.C. Ferrence, J. Hickman, P. Karkanas, P.J.P.
McGeorge, J.D. Muhly, D.S. Reese, E. Stravopodi, and
L. Langford-Verstegen, Hesperia 77, pp. 557–560.

———. 2009. “Oxhide Ingots in the Aegean and in
Egypt,” in Oxhide Ingots in the Central Mediter -
ranean, F. Lo Schiavo, J.D. Muhly, R. Maddin, and
A. Giumlia-Mair, eds., Rome, pp. 17–39.

———. 2009. “Perspective: Archaeology, History, and
Chronology from Penn to the Present and Beyond,” in
Tree-Rings, Kings, and Old World Archaeology and
Environment: Papers Presented in Honor of Peter
Ian Kuniholm, S.W. Manning and M.J. Bruce, eds.m
Oxford, pp. 3–11.

———. 2009. “The Origin of the Name ‘Ionian’,” in
Cyprus and the East Aegean: Intercultural Contacts
from 3000 to 500 BC, V. Karageorghis and O. Kouka,
eds., Nicosia, pp. 23–30.

———. 2010. “History of Research,” in The Oxford
Handbook of the Bronze Age Aegean (ca. 3000–1000
BC), E.H. Cline, ed., Oxford, pp. 3–10.

———. 2011. “Archaeometry and Shipwrecks: A
Review Article,” in Expedition 53:1. pp. 36–44.

———. 2011. “Bronze,” “Gold,” “Iron,” “Metals,”
“Silver,” and “Tin,” in The Homer Encyclopedia, 3
vols., M. Finkelberg, ed., Chichester, UK, pp.
145–146, 321–323, 419–421, 515–516, 799–801,
879–881.

———. 2011 “Metals and Metallurgy,” in The Oxford
Handbook of Ancient Anatolia, 10,000–323 BCE,
eds. S. R. Steadman and G. McMahon, Oxford, pp.
858–876

xxx



AKR excavation number, Akrotiri, Thera
cm centimeter
dia. diameter
EBA Early Bronze Age
EC Early Cycladic
EChal Early Chalcolithic
ED-XRF emission dispersive X-ray fluorescence
EH Early Helladic
EM Early Minoan
gr gram
h. height
HM Herakleion Archaeological Museum
HNM Hagios Nikolaos Archaeological 

Museum
L. length
LBA Late Bronze Age
LC Late Cycladic or Late Cypriot

LChal Late Chalcolithic
LH Late Helladic
LM Late Minoan
m meter
MBA Middle Bronze Age
MC Midlle Cycladic
MChal Middle Chalcolithic
MH Middle Helladic
MM Middle Minoan
NCSR National Center for Scientific

Research “Demokritos”
NM National Archaeological Museum 

of Greece
NMD Neolithic Museum, Diros, Mani
pers. comm. personal communication
pers. obs. personal observation
pres. preserved

Abbreviations for periodicals in the bibliographies of the individual articles follow the conventions of
the American Journal of Archaeology 111.1 (2007), pp. 14–34.

List of Abbreviations



METALLURGY: UNDERSTANDING HOW, LEARNING WHY

SEM/EDX scanning electron microscopy and
energy dispersive microanalyses

SM Siteia Archaeological Museum
th. thickness
w. width

wt. weight
XRD X-ray diffractometry
th. thickness
XRF X-ray fluorescence spectrometry

xxxii



James D. Muhly is professor emeritus of Ancient
Near Eastern History at the University of Pennsyl -
vania in Philadelphia and director emeritus of the
American School of Classical Studies at Athens in
Greece. He has been a pioneering leader in the rar-
efied field of ancient metallurgy for over 45 years.
His distinguished scholarship covers a wide geo-
graphic area from Italy to Mesopotamia and espe-
cially includes Cyprus and the Aegean. His
knowledge of ancient literature and history, com-
mand of modern scholarship, and understanding of
ever-evolving scientific analyses combine to form
the basis of a long-standing and interdisciplinary
academic career.

One of the highlights of his research was the pub-
lication of Copper and Tin: The Distribution of Min -
eral Resources and the Nature of the Metals Trade in
the Bronze Age in 1973 (and subsequent second edi-
tion in 1976), which has been hailed as a benchmark
by which other such works are measured. To quote
Vince Pigott in this volume (p. 273): “. . . it proved

to be . . . significant as an example par excellence
for the successful integration of archaeological,
metallurgical, ancient historical, and textual data.”

In 1994 the Archaeological Institute of America
gave the Pomerance Award for Scientific Contri -
butions to Archaeology to Robert Maddin, James
Muhly, and Tamara Stech. Their archaeological and
scientific collaboration spanned almost 30 years
and produced over 30 publications. Further more,
Jim’s body of research stands at 187 bibliographic
entries and counting, an admirable number to say
the least.

This volume of 28 chapters written by 38
authors of 8 different nationalities about ancient
metallurgy spanning from Italy to western Asia
exemplifies Jim’s career of multi-national scholar-
ly collaboration. Its title obviously reflects his—
and all archaeologists’—innate curiosity about the
ancient world, especially regarding the technolog-
ical advances of prehistoric societies. Metallurgy:
Understanding How, Learning whY is offered to 

Introduction

Susan C. Ferrence



a scholar, mentor, friend, and colleague who has
influenced the lives, scientific research, and aca-
demic scholarship of the contributors represented
in this festschrift.

Part I includes seven chapters on the metallurgy of
Cyprus. Edgar Peltenburg presents 18 metal objects
plus eight pieces of related evidence in his examina-
tion of the early history of metalwork on Cyprus.
Alessandra Giumlia-Mair, Vasiliki Kassianidou, and
George Papasavvas use X-ray fluorescence (XRF)
to analyze seven miniature ingots from Cyprus,
a program of scientific inquiry that yielded surpris-
ing results. Sophocles Hadjisavvas explores aspects
of metallurgy at Alassa in Cyprus and how it relates
to cult at the end of the Late Bronze Age.
Vassos Karageorghis revisits the site of Athienou-
Pamboularin tis Koukkouninas and suggests a new
interpretation for a special deposit of interesting pot-
tery and other unique finds. Vassiliki Kassianidou
investigates the origins of pot bellows in Cyprus
especially in relation to the site of Politiko-Phorades.
Fulvia Lo Schiavo digs into the archives of the
Florence Ar chaeological Museum to uncover the
provenance of a miniature Cypriot tripod-stand.
George Papasavvas discusses the manufacture and
iconography of a metal figurine from Enkomi, which
has been called the Ingot God, and explores a trans-
formation in its meaning at the site.

Part II is comprised of seven chapters on the met-
allurgy of Crete. Mihalis Catapotis, Yannis Bas -
siakos, and Yiannis Papadatos present new scientific
data resulting from a program of analysis that was
undertaken to understand the role of copper produc-
tion in eastern Crete at the juncture of the Final
Neolithic and Early Minoan I periods. Calliope
Galanaki, Yannis Bassiakos, and Vassilis Perdikatsis
use three different types of elemental analyses to
identify several metal objects from an Early Minoan
I cemetery with Cycladic influence at Gournes. Jane
Hickman discusses several aspects of the gold Dog
Diadem from Mochlos—such as context, manufac-
ture, date, and iconography—in her reconstruction of
its original form, meaning, and life history. Keith
Branigan adds four new specimens to his corpus of
triangular daggers from prehistoric Crete, for a total
of 98 pieces, and updates his theories on the topic.
Philip Betancourt examines the iconography, mean-
ing, and date of a gold ring from the burial cave of
Hagios Charalambos, with implications for regional
politics in eastern Crete during the Middle Bronze

Age. Jean-Claude Poursat and Cécile Oberweiler
apply fabric analyses and scanning electron
microscopy (SEM) to clay crucibles, molds, bel-
lows, and tuyères in their assessment of the profi-
cient metalworking technology in use at Middle
Minoan Malia. Jeffrey Soles describes a large metal
sistrum that was excavated at Mochlos and details
parallels from other sites in Crete in order to eluci-
date its context and meaning.

Part III contains six chapters on metallurgical
technology. Zozi Papadopoulou characterizes the
high level of specialized metalworking in southern
Siphnos during the Early Bronze Age (EBA). Olga
Philaniotou, Yannis Bassiakos, and Myrto Georga -
kopoulou investigate four known slag heaps on
Seriphos in the Cyclades to shed light on copper
smelting during the Early Bronze Age. Christos
Doumas richly illustrates different types of tools—
some of which are enigmatic—that come from sev-
eral EBA Aegean sites and proposes that their
function should be based in metallurgy. Anno Hein
and Vassilis Kilikoglou discuss heat transfer in
ceramics in relation to their examination of furnace
fragments from Seriphos and Cyprus. Through the
application of four types of scientific analyses,
Andreas Hauptmann attempts to define “furnace
conglomerate,” which is a type of slag that was iden-
tified at Kition and Enkomi in Cyprus. Robert
Maddin elucidates the reasoning behind the replace-
ment of bronze with iron during the early Iron Age.

Part IV encompasses eight chapters about trade
and interconnections in the history of metallurgy.
Noël Gale uses lead isotope analysis to identify the
Apliki mine region of Cyprus as the main source of
ore for the production of most copper oxhide ingots.
Zofia Stos-Gale analyzes lead isotope data in search
of the origin of the earliest oxhide ingots, which are
dated to Late Minoan IB and come from five sites on
Crete. Reinhard Jung, Mathias Mehofer, and Ernst
Pernicka attempt to provenance the raw material 
that was used to manufacture over 30 bronze objects
that come from different parts of Italy and date to 
the Middle and Final Bronze Age. Bernard Knapp
integrates cuneiform texts with archaeological and
archaeometallurgical data to identify Alashia as
Cyprus and place it within the larger eastern Medi -
terranean sphere of economic and political relations.
Robert Merrillees critically reviews a recent volume
and disagrees with its assertions regarding the iden-
tification of Cyprus with Alashiya. Aslihan Yener

xxxiv METALLURGY: UNDERSTANDING HOW, LEARNING WHY



INTRODUCTION

presents a battle ax from Alalakh in southern Turkey
and suggests that its stylistic components are consis-
tent with other objects that have been described as
sacred weapons. Vincent Pigott reviews recent
scholarship regarding the Bronze Age tin trade in

southwestern Asia, particularly concerning the pos-
sible sources of tin. Cemal Pulak tells the story of the
chance discovery of three oxhide ingots in southeast-
ern Turkey and further postulates on their ancient
riverine trade route.
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