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Early and Middle Minoan goldwork has sparked numerous studies, with particular em-
phasis on possible foreign influences and the role of gold in the development of social
hierarchies. This paper contends that the value and uses of gold can only be understood
in connection to the broader organization of production and distribution. Through a
biographical approach, we focus on the high-resolution study, including chemical and
microscopic analyses, of 90 samples from gold assemblages found at Mochlos, Sissi, and
Hagios Charalambos. Our results show that beneath the apparent simplicity in designs
and techniques, there is a variety of technological choices and skill levels that are sug-
gestive of the involvement of multiple hands. Our technical analyses reveal objects with
long life histories of uses, reuses, and repairs, as well as instances of deliberate fragmen-
tation through cutting, tearing, or separation of object parts. With complex life histories
of shared production, curation, reuse, fragmentation, and recontextualization that did
not conclude with burial, gold artifacts connected the dead and the living in a way that
strengthened predominantly horizontal relationships. This evidence should therefore be
considered in discussions of the emergence of social complexity. Our approach shows
promise for studies of life histories of metalwork elsewhere.!

introduction

Some of the most iconic artifacts known from the Aegean Bronze Age were
fashioned in gold. The ways in which these visually striking objects combined

1Both authors contributed equally to this paper. We thank the Herakleion Archaeo-
logical Museum and director Stella Mandalaki and the Archaeological Museum of Hagios
Nikolaos and director Chrysa So anou for permission to study the gold items in their col-
lections, and the sta  of both museums for providing assistance, information, and photo-
graphs. We are grateful to the Sissi Archaeological Project and director Jan Driessen for
permission to study and publish material from Sissi and for providing relevant informa-
tion, also to Agnese Benzonelli for help in analyzing the Sissi material, and to Charlo e
Langohr and Evgenia Tsafou for help with accessing those materials. We are indebted to
the British School at Athens for help with permits and for general support. Finally, we
thank Jan Driessen, Todd Whitelaw, Myrto Georgakopoulou, Editor-in-Chief Jane B.
Carter, and the two anonymous reviewers for the AJA for commenting on early dra s of
this article, and Umberto Veronesi for assistance in forma ing gures. We gratefully ac-
knowledge funding from the Institute of Aegean Prehistory (INSTAP) that helped make
this research possible. Artifacts held in the Archaeological Museum of Heraklion are des-
ignated HM followed by the museum inventory number; those in the Archaeological Mu-
seum of Hagios Nikolaos as HNM followed by the inventory number. Supplementary
appendices can be found with this article’s abstract on AJA Online (www.ajaonline.org).
Figures are the authors’ except as noted.
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particular production techniques and unigue ico-
nographies have captured the attention of modern
audiences. Cretan goldwork comprises, collectively,
the largest gold assemblage known in the Aegean. Al-
ready in the Early Bronze Age / Early Minoan period
(fig. 1), despite the narrow set of techniques available,
objects were carefully designed to impress, showcasing
their cultural importance. In the Middle Bronze Age /
Middle Minoan period, the fashion continued, but the
engagement of more complicated techniques and new
iconographic languages suggest significant changes in
the social role of gold.?

There is a long history of research on the Cretan
gold assemblages. Considered as works of art, they
have attracted iconographic approaches to the myster-
ies of their motifs® and technological studies* of their
craftsmanship. Since gold does not naturally occur on
the island, the source of the metal® and the diverse
ways in which the raw material and finished items may
have reached Crete have also been studied.® Recent
studies have revisited the transfer of goldsmithing tech-
niques from the Near East” and raised questions about
indigenous technical developments used to produce
idiosyncratic objects that were appreciated outside the
island (e.g., the necklace of Khenmet in Middle King-
dom Egypt).8 Such novel approaches dovetail with
recent developments in the study of consumption pat-
terns® that are changing our understanding of the role
of gold items in the development of the first complex
societies in Crete and, by extension, in Europe.

This article builds on these separate approaches and
presents new analyses to offer an integrated study of
Prepalatial and Protopalatial Cretan goldwork, taking
a particular interest in the relationships among tech-
nology, exchange, and consumption. Our aim is to
better understand the role of gold in a period of rapid
and substantial transformation on the island and the

2Davis 1977.

3E.g., Weinberg 1969; Richards 1974; Hood 1976; Davis
1977; LaFleur et al. 1979; Kitchell 1981; Bloedow and Bjérk
1989.

“E.g., Politis 2001; Hickman 2011; Giumlia-Mair and Soles
2013.

SBranigan 1983; Muhly 2015.

®|egarra Herrero 2014a.

"Morero and Prévalet 2015.

8Quirke 2015, 240-41.

° Branigan 1991; Colburn 2011; Legarra Herrero 2014a;
2018a.
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fig. 1. Schematic chronology of Early and Middle Bronze Age
Crete.

surrounding world ca. 2000 BCE.° We have chosen
a group of relatively well dated and well understood
archaeological contexts for a high-resolution study:
namely, the gold deposit and other artifacts discovered
in Mochlos in the 1970s,*! items recently unearthed
at Sissi,*2 and a selection of the gold items from the
Hagios Charalambos cave® (fig. 2). This core data is
complemented with information from relevant ob-
jects from Platanos, Koumasa, and other Pre- and
Protopalatial tombs, several of which we were able to
study macroscopically. Combining chemical analyses
with microscopic evidence for manufacture, use and
modification, and information about depositional
contexts, we investigate Minoan goldwork through
a biographical approach. We contend that Early and
Middle Minoan gold needs to be reconsidered not only
as a marker of exclusivity and difference but also as

Broodbank 2013, 348-55; Manning 2018.

“Davaras 1975.

2Schoep etal. 2013, 42—48; Driessen et al. forthcoming.
¥Muhly 2014.
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fig. 2. Map of Crete (above) and the Aegean (right), with lo-
cations of main sites and other sites mentioned in the article
(base maps from European Environment Agency).

an important element in establishing and negotiating
both equal and unequal relationships at the commu-
nity level. The data show great variability in produc-
tion methods, which matches the heterogeneity of the
burial contexts where the gold items were found. Our
work also highlights the convoluted lives of the gold
items. The deposition of gold items in tombs was just
part of their longer life histories. Processes of delib-
erate fragmentation, curation, and possible reuse ex-
tended the life of certain gold items beyond the tombs,
bridging and further negotiating relationships between
the dead and the living.*

goldandits rolein the study of cretan
societies

The first excavations on Crete at the beginning
of the 20th century already showed that gold was a
significant part of Pre- and Protopalatial funerary as-
semblages. Early excavators such as Xanthoudides
considered that gold expressed the “wealth and ease”
of Cretan society.® In his report on the excavations at
Mochlos, Seager already recognized the social impor-
tance of gold: “If so small a settlement possessed pre-
cious metal in such abundance, what must we imagine
was the case in the capital cities?"% Since then, Cretan
gold has featured prominently in the discussion of

4We understand these processes under the broad concept
of enchainment (Chapman 2000), in which fragments of items
but also successive use by di erent peopleandindi erent con-
texts create social links among those involved, including the
deceased.

5 Xanthoudides 1924, 133.

16Seager 1912, 104.
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hierarchization processes on the island.'” The con-
centration of gold in certain burial assemblages has
traditionally been considered to mark powerful indi-
viduals in Cretan society who were able to build an
increasingly hierarchical order by controlling the ac-
quisition and use of this and other precious materials.'®
Gold, unique in its material properties and foreign to
the island, and its conspicuous consumption were seen
as the materialization of the links of certain individuals

7 Branigan 1991; Colburn 2011; Hickman 2012; Legarra
Herrero 2018a.
18S0les 1988; Branigan 1991; Colburn 2008.
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with exotic cultures of Egypt and the Near East® that
helped these individuals achieve a new command-
ing status in Cretan communities. As our ideas about
elites and social hierarchization evolve,? the role of
gold is also being reconsidered.? The fact that a sig-
nificant number of gold items remained in the com-
munal tombs, even when these were cleared for more
burials, suggests that the presence of this metal in the
tombs was important for the communities using the
cemeteries and that the value of gold was not merely
economic. As a recognized prestige material, gold can
be assumed to have been part of multiscalar social and
political negotiations among several agents, including
those who helped obtain the gold and turn it into ar-
tifacts, those buried with it, the groups the deceased
represented, others who would participate in or ob-
serve the funerary rituals, and those who cleared and
curated the tombs.

Our starting premise is that we cannot fully under-
stand the value and uses of gold without a consider-
ation of its supply and manufacturing methods as well
as the broader organization of production and distribu-
tion. However, no research has hitherto attempted to
bring together a range of analyses of Cretan goldwork
to reconstruct contextualized life histories from acqui-
sition to deposition. It is also rare to find studies that
consider whole assemblages rather than specific items
and explore the relationship between gold artifacts and
the rest of the funerary assemblage. The few examples
of the latter, focused on the hoard from Kolonna on
the island of Aegina? or the assemblage from Tholos
Gamma at Archanes Phourni,? prove that contextual
associations provide crucial information about the
social uses of gold.

The first of our three assemblages comes from the
Prepalatial cemetery of Mochlos. The tombs were
first excavated by Seager in 1908 and published soon
after.* This material is deposited in the Archaeo-
logical Museum of Heraklion, where we were kindly

®Colburn 2008.

2Schoep 2010; Schoep and Tomkins 2012; Legarra Herrero
2016a; 2016b.

2| egarra Herrero 2018a.

2Reinholdt 2008.

2 Papadatos 2005, 39-42. Excavations of  olos Gamma
were undertaken by the Archaeological Society of Athens un-
der the direction of Yannis Sakellarakis between 1972 and 1973
and published by Papadatos in 2005. Items mentioned from the
tomb follow the catalogue conventions in Papadatos 2005.

2Seager 1912.

given permission to study several of the gold items
macroscopically but were not able to conduct chemi-
cal composition analysis. Our main focus of analysis
has been the gold items discovered in the Mochlos
cemetery in 1971, published in 1975, and deposited
in the Hagios Nikolaos Museum.® The group is com-
posed of one diadem, 10 gold strips, 29 leaves, one
bead, and a few other metal fragments (fig. 3; online
appx. 1), all contained in asilver vessel found outside
Complex IV/V/VI. The vessel was inside a recess in
the rock above the east wall of Chamber VI, squashed
with its contents. It was not clear whether this was the
primary depositional context.?” The assemblage has
been dated to Early Minoan (EM) 11-111 based on the
ceramics found inside the recess near the vessel ¢ Ad-
ditional items recovered outside Complex 1IV/V/VI
and published in 1975 were also analyzed (see online
appx. 1);% these were primarily small fragments of
gold sheet. A further two artifacts from the 1970s and
1980s excavations and cleaning of the Mochlos tombs
were analyzed: a small disk (HNM 7178) from Tomb
XXI11,*° and one small leaf (HNM 7180) reported to
be from Tholos Gamma (see fig. 3).*

Our second group of objects comes from Sissi. Two
small items have been published from the Sissi cem-
etery, both of them from Burial 8 in Space 9.2: one
earring and one small spherical bead.® The tomb is
dated to the Middle Minoan (MM) IB-Il, and there-
fore this context is later than the tomb at Mochlos. We
also analyzed a further 15 unpublished gold fragments
from the recent excavations at Sissi (fig. 4; see online
appx. 1). Most of these seem to come from Prepalatial
contexts, but exact dates of the deposits are not avail-
able yet.*®

%Davaras 1975.

%See AJA Online for supplementary appendices.

ZDavaras 1975, 101.

#Foradetailed discussion of the dating of the tomb deposits,
see Watrous 2005 and updated discussion in Legarra Herrero
2014b,101-3.

2 [tems HNM 3107-09, 4366, 4367.  ese were published
together with the hoard; see Davaras 1975.

%S0les 1992, 86—87, no. XXII-5.

3t s leaf was deposited in the Archaeological Museum of
Hagios Nikolaos at the same time as the previous item, with a
notethatlocatesitnear  olos Gamma;toour knowledge, ithas
never been published.

%2Schoepetal. 2013,27-51.

3Driessen et al. forthcoming.
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fig. 3. Gold artifacts from Mochlos analyzed in this study, deposited in the Archaeological Museum of Hagios Nikolaos, each
labeled with its HNM number; excav. 1971.
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fig. 4. Gold artifacts from Sissi analyzed in this study, each labeled following the Sissi Archaeological
Project inventory system; top left and bottom right objects, deposited in the Archaeological Museum
of Hagios Nikolaos, are labeled with their HNM numbers; all excav. 2009 to 2019 and still under study
by excavators.
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fig. 5. Gold artifacts from Hagios Charalambos analyzed in
this study, in the Archaeological Museum of Hagios Nikolaos,
each labeled here with its HNM number; excav. 1976-83 and
2002-3 (see n. 35).

The third group of objects belongs to acomplex de-
posit excavated from the cave of Hagios Charalambos
in two different excavations separated by several de-
cades.* Of the 19 gold objects originally published,*
seven were available for this study (fig. 5; see online
appx. 1). The excavators believe that the final arrange-
ment of the material and bones took place in MM I
in a major event that cleared and ordered the existing
Final Neolithic-to-MM Il mortuary deposit before the
cave was sealed.®® Dating the goldwork in these sec-
ondary deposits is not easy, but there are indications
to suggest an EM [1I-MM 11 date for the gold items.
While there is ceramic material in the cave ranging
from the Final Neolithic to the MM Il period, more
than 75% of the dated published material belongs to
the EM [1I-MM 11 periods, and the MM 1 period is

34Betancourtetal. 2014, 21.

% Excav. 1976-83 and 2002-3, see Betancourt 2011; also
Betancourtetal. 2014; Muhly 2014.

%Betancourt 2014, 98.

339

the best represented period in the ceramic assemblage
(fig. 6).% The sealstones found in the assemblage have
also been dated to the EM HI-MM 11 periods, with
most belonging to MM I-11.% In addition, Betancourt
dated gold ring HNM 11868 to the MM 11B period
based on the decoration parallels with ceramic vases of
that period.* It seems reasonable to assume that most
of the gold was deposited with the bulk of the mate-
rial in EM 111-MM 11 before the cave was sealed. This
would suggest that the Hagios Charalambos goldwork
assemblage can be considered of slightly later date than
the Mochlos assemblage, although individual items
cannot be accurately assigned to a specific period.

chemical composition and gold sources

The geographic origins of the gold used by prehis-
toric societies in the Aegean remains a mystery.** Gold
occurs in small quantities in several locations around
the Aegean, and some could have been exploited leav-
ing little evidence behind.** From classical sources,
we know of auriferous rivers in Chalkidiki and Mount
Pangeion west of modern Thessaloniki and in west
Anatolia (the Pactolos and Hermos Rivers; see fig. 2).%?
Gold extraction also took place on Thasos and Siph-
nos, but it remains unclear whether these sources were
exploited in the Bronze Age.*® Since silver was mined
and cupellated in Siphnos in the Early Bronze Age*
and possibly used on Crete,® it is plausible that gold
was also mined on the island and moved to Crete at
an early period. Egyptian gold is another possible
candidate,*® although this is unlikely to have arrived
in Crete before the end of the third millennium BCE.*

Unfortunately, for several reasons the question
of where the gold comes from may never be solved.
First, original sources may have been exhausted or

% e nature of the secondary deposits does not allow for
detailed connection of the gold material with particular ceram-
ics, but the techniques used in the goldwork (see Morero and
Prévalet 2015) are consistent with dates in the EM [HI-MM 11
period.

*®Betancourtand Ferrence 2014.

% Betancourt 2011, 118-19.

“Muhly 2015.

“Muhly 2015.

“2\Williams and Ogden 1994; Vavelidis and Andreou 2008.

43\Wagner and Weisgerber 1985, 69—77.

“4Papadopoulou 2011.

“Stos-Gale 1998.

“Colburn2011.

47Cherry 2010.
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fig. 6. Chronological breakdown of published pottery and seals from Hagios Charalambos (data from Betancourt and Ferrence 2014;

Langford-Verstegen 2015).

obliterated by later mining, leaving little or no evidence
for us. Second, alloying and mixed recycling may ob-
scure geochemical fingerprints. Third, the processes
of panning or mining, and the subsequent melting
and refining of gold, may modify the chemistry of the
metal to the extent that it may no longer match that of
natural nuggets or ores, even in the absence of delib-
erate metal mixing. Fourth, the isotopic and trace ele-
ment analyses that are optimum for sourcing require
invasive sampling or, at least, the transportation of
objects to a laboratory, which prevents large-scale proj-
ects. Notwithstanding these challenges, the chemical
analysis of archaeological goldwork may help as a nega-
tive method to rule out potential candidates. Chemical
analyses may also provide important insights into the
possible selection of alloys, spatiotemporal changes in
the origins of the metal, and other aspects of produc-
tion beyond geological provenance.

For this project, we employed portable X-ray fluo-
rescence (pXRF) as a fast, noninvasive technique that
allows the quantitative analysis of goldwork directly
on object surfaces (online appx. 2 gives details of the
method). The resulting database includes 90 objects,
object parts, or fragments analyzed here for the first
time (see online appxs. 1, 2).

Overall, and with some exceptions discussed below,
the chemical composition of the Cretan objects is rela-

“8Pernicka 2014.

tively homogeneous, with silver values ranging from
8% to 33% but most frequently clustering around 19%,
and copper values almost invariably under 1%. These
compositions correspond with the lime or pale yellow
colors that characterize Early Minoan gold, in contrast
to the warmer colors of goldworking traditions that
employ more copper or the whiter shades of more ar-
gentiferous alloys (fig. 7). While this compositional
range is consistent with natural unalloyed and unre-
fined gold, this cannot be taken as conclusive evidence
for the absence of artificial alloys. Indeed, the objects
with >1% copper, although a minority, may well con-
stitute artificial alloys since natural gold with copper
levels of 21% is extremely unusual. In other cases,
slightly higher than average copper values on object
surfaces may result from joining techniques involving
copper, for example if copper salts were applied locally
and heated in a reducing atmosphere so that metallic
copper diffused in the joint.® Similarly, some of the
silver-rich objects may result from the mixing of me-
tallic silver with relatively low-silver gold.

In order to offer a broader comparison, we compiled
adatabase of previous analyses of natural gold or gold-
work around the eastern Mediterranean and plotted
the silver and copper values, which are the key ele-
ments included in most publications (figs. 8, 9). Our

“ For more information about the technique, see Scrivano
etal. 2017.

This content downloaded from

144.82.114.152 on Mon, 20 Sep

2021 15:56:01 UTC

All use subject to https://about.jstor.org/terms



100 e Hagios Charalambos
90 0 Mochlos

go ©Sissi

100
Ag 0 0 20 30 40 50 60 70 80 90 100 Cu

fig. 7. Ternary plot of the composition of the gold artifacts
studied. The background provides an indication of the metal
colors corresponding to the different compositional regions.
All the Cretan goldwork falls in the bright yellow area.

comparison is marred by the scarcity of data available
for western Anatolia and the Levant. As expected, there
are no clear-cut patterns, but some interesting observa-
tions emerge. While there is no obvious match for the
core cluster of Cretan gold items, there are overlaps
between this and the broader scatter of compositions
of goldwork recovered in the Aegean (see fig. 8), par-
ticularly in the southern regions, and notably including
many items in the Early Bronze 11-111 assemblage from
Kolonna.*® The geological data from Siphnos, with
lower copper levels (0.01-0.07%), does not fit well
with the Minoan assemblage, but, given the variabil-
ity in the few samples published (with silver concen-
trations ranging 6—19% in just three samples),* more
data would be needed to rule out this source. Data
from other Aegean sites, particularly from the north,%
generally show lower silver (and often, copper) values
than the Cretan data, with the exception of a cluster
with higher copper and silver values that is mostly rep-
resented by the Troad assemblage (see fig. 8). Assum-
ing that no silver was artificially added to the gold we
find in Crete, their relatively high silver levels would
seem to suggest a primary (i.e., underground or hypo-
gene) source, as opposed to an alluvial deposit (sec-
ondary, alluvial deposits tend to have lower silver levels

S0Reinholdt 2008.
SWagner and Weisgerber 1985.
%2Vavelidis and Andreou 2008; Andreou and Vavelidis 2014.
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due to leaching during weathering and transport).
Interestingly, the composition of most of the Cretan
goldwork is notably different from that of Egyptian
artifacts dated to Middle Kingdom Egypt (roughly
contemporaneous with our Cretan assemblage) or
earlier (see fig. 9). Furthermore, Egyptian goldwork
often bears inclusions of platinum group elements
(microscopic nodules of noble metals with very high
melting points that never melted during processing),
and none was observed in the objects we studied under
the microscope.®

Another observation emerging from the compari-
son in figures 8 and 9 is the relatively narrow range of
variation in the composition of Cretan goldwork (par-
ticularly for Mochlos) when set against the often more
scattered distributions of artifacts from other regions.
Two explanations may be proposed for this, which
are not mutually exclusive. First, it is possible that the
metal deposited in Crete had undergone multiple in-
stances of recycling and mixing by remelting, which
would progressively lead to compositional homogeni-
zation. This scenario is consistent with the lack of gold
sources on the island (potentially forcing economiza-
tionand recycling), but it would seem at odds with the
goldworking techniques documented below. Specifi-
cally, there is very little evidence that the manufacture
of gold objects before the Middle Bronze Age involved
the use of high temperatures.> The almost exclusive
use of mechanical techniques to produce and decorate
gold objects may indicate that gold was not routinely
subject to the pyrotechnologies typical for copper and
silver, including melting and mixing (see below). Even
in the early Middle Bronze Age, the use of high tem-
peratures is very limited, mainly employed for joining.
As a second explanation, the narrow compositional
range may simply indicate that the large majority of the
analyzed objects derive from a relatively small number
of metal batches that arrived on the island and were
then used for a multitude of objects. This hypothesis
is further explored below.

Itis interesting to note that the earlier Early Bronze
gold items from Mochlos and Kolonna have a simi-
lar composition to the Middle Bronze I-11 items at

%8 Ogden 1976; Klemm and Klemm 2012, 44; Troalen et al.
2014,222-23; Tissotetal. 2015.

% But see Soles (2009, 9-10) for possible evidence in EM 11
Mochlos for the use of pyrotechnology in the production of
gold.
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fig. 8. Logarithmic scatterplot comparing the levels of copper and silver in the Cretan gold artifacts with other gold objects from the
Bronze Age Aegean. Some of the published data have been amalgamated into larger groups to simplify visualization (comparative data
from Wagner and Weisgerber 1985; Swann et al. 1997; Pantazis et al. 2003; Karydas and Zarkadas 2008; Fitton et al. 2009; Andreou

and Vavelidis 2014; Philippa-Touchais and Touchais 2016).

fig. 9. Logarithmic scatterplot comparing the levels of copper and silver in the Cretan gold artifacts with Egyptian gold artifacts dated

from the Early Dynastic period to the Middle Kingdom (comparative data compiled in Guerra et al. forthcoming).
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fig. 10. Frequency distribution histogram of the silver values for the Cretan artifacts, classified by site. The amount of silver is ex-
pressed as a percentage of silver in the sum of silver and gold, %Ag/(Ag+Au), which allows a comparison of the silver in a gold-silver
alloy, ignoring the copper. Frequencies are expressed as a percentage of the analyzed assemblage for each site.

the same sites, suggesting continuity in the origin of
gold in both periods. Having said this, the analyses
do reveal differences among the three sites analyzed
on Crete (fig. 10). The Mochlos assemblage samples
generally contain more silver than those from Hagios
Charalambos (median silver is 19.9% for Mochlos and
15.2% for Hagios Charalambos), while the Sissi mate-
rial straddles the two groups (median silver 19.0%).
The slight variation may indicate a different origin
for the gold used at each site within the heterogeneity
of the Mediterranean scale mentioned above. There
is a larger proportion of artifacts with copper levels
>1% in the later assemblages from Sissi and (also pos-
sibly later) Hagios Charalambos, suggesting a higher
incidence of artificial copper additions (see fig. 7). It
is tempting to suggest that the Hagios Charalambos
group, which is the most clearly distinct, announces
changes in exchange networks in the MM | period,*
although it should again be noted that the chemical
data has little overlap with gold from Middle Kingdom

% Cherry 2010.

Egypt (see fig. 9), which has been hypothesized as a
source for the Cretan goldwork.® In any case, these
differences provide afirst indication of local variability
already at the point of acquisition of the metal. Further
observations derived from the chemical analyses at the
site level are presented below, combined with the ty-
pological and technological examination.

production techniques and
organization

Most of the Minoan gold artifacts are rather small
and light (see online appx. 1) and relatively simple in
their technical requirements. Most objects are made
of extremely thin metal sheets that were cut, engraved,
or embossed with simple designs and joined mechani-
cally. Examples of technical virtuosity such as complex
castings, granulation, filigree, or high-temperature
joints are the exception rather than the norm. This
simplicity of execution applies to the well-known
HNM 4313 diadem with antennae (see fig. 3) as well

%Colburn2011; Muhly 2015.
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as to a myriad of other objects: clearly, there was a
concern with maximizing the surface area that could
be obtained out of the metal employed, and the re-
sulting artifacts are so fragile that they must have been
used while sewn or otherwise attached to structural
supports. The lightness and thinness of most objects
should be emphasized: although we lack specific in-
formation about the weight of many items (see online
appx. 1), we should not forget that, overall, the amount
of gold recovered at these sites is relatively small.
Even within this relative simplicity, it is possible to
observe variability. In the Mochlos assemblage, two
loop-in-loop chains were recovered together in the
silver pot (fig. 11). These are chains made from wire
loops or links that were manufactured individually
before being woven into one another. In HNM 4301
(see fig. 11, left), the wires show helicoidal lines that
are indicative of wire manufactured by twisting, and
the joints in each link are almost imperceptible and
quite probably achieved by diffusion bonding with
no added metal. In contrast, HNM 4302 (see fig. 11,
right) shows faceted wires of variable diameter that
were made by hammering, and many of the joints dis-
play conspicuous lumps of metal that seemingly derive
from imperfect attempts at hard soldering—that is,
joining with the addition of extra metal. Loop-in-loop
chain HM 338,% also from Mochlos, shows soldering
lumps but also failed joints and other errors and re-
pairs, and other chain loops such as those in HM 2218
(with larger links consistently joined by overlapping
seams) and HM 340> (with soldered, circular links)
add further diversity. Importantly, the example of the
chainsillustrates not only variability in skill but also in
the choice of techniques for the production of typo-
logically identical artifacts. While not all pieces were
necessarily made contemporaneously, the variability
demonstrates the involvement of different hands with
different skill levels and the presence of relatively dif-
ferent technical traditions. This impression is rein-
forced if we consider more artifacts, for example bead
HNM 3107 from outside Complex IV/V/VI (fig. 12),
which is made of three wire spirals joined together
around a central metal tube. In this object, the heat
treatment required for joining probably helped obtain
a rounder section in the wire by surface tension (i.e.,

57Seager 1912, 32, no. 11.30.
% From Hagia Triada: Banti 1933, 194, no. 168.
%Seager 1912, 32, no. 11.36

fig. 11 Details of two gold loop-in-loop chains from Mochlos,
illustrating different manufacturing and joining techniques:
left, HNM 4301; right, HNM 4302.

fig. 12. Detail of gold bead HNM 3107 from Mochlos.

the cohesive force that leads metals to contract as they
begin to melt), and it thereby removed surface marks
that would help disclose how the wire was made; the
multiple, complex high-temperature joints are notable
in their fineness, in spite of the remarkable fact that,
unlike the case of the loop-in-loop chain links, here all
the joints had to be made at the same time with careful
temperature control. This object presents an interest-
ing contrast to the technical skills of the assemblage
in the silver vase, adding to the variability in technical
traditions and their evolution through time.

Detailed examination of the diadems from Mochlos
reveals further diversity of techniques and skills. In the
wild goat®® diadem HNM 4313 (see figs. 3, 13), the
animals and additional decoration on the diadem itself

0 e animal depicted is sometimes called an agrimi, the
Greek name for the Cretan wild ibex.



