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Thasian marble sculptures in

European and American collections

isotopic and other analyses

Richard Newman, and Kimberly O. Allegretto

Abstract No single analytical technique is usnally sufficient to attribute 4 marble
object unambiguousty to a particular quarry source in the Mediterranean world, and a
number of research groups have emphasized the importance of using a multi-method
approach. One exception to this rule is Cape Vathy on the island of Thasos in the north-
ern Aepgean, an important marble source in antiquity. Cape Vathy appears to have been
the only significant source of dolomitic marble used in the Mediterranean region. Stable
isotope analyses of classical sculptures made of dolomitic marble are all consistent
with & Thasian origin, indicating that a simple, inexpensive, and essentially non-
destructive “dolomite tes(” can be used to determine whether 2 marble piece is from
Cape Vathy.

Several hundred samples were collected from Greek and Roman statues and reliefs,
in musenms and private collections in Europe and the United $tates, that appeared to
have been carved in marble from Cape Vathy on Thasos. X-ray diffraction (XRD) was
used to test for the presence of dolomile, with the finding that 75% of the “Thasian™-
appearing sculptures were in fact dolomitic. Stuble isotope analyses of the dolomitic
sculptures have reconfirmed their Thasian attribution; these analytical data serve to
further refine the isotopic field for Thasian marble and may potentially allow the iden-
tification of discrete quarry areas exploited at different times in the past. Isotopic analy-
ses of the calcite marble sculptures add to the more than 100 analyses that we have
reporied al ASMOSIA III and IV. As the number of sculptures with quarry attributions
grows, contributions are made to our understanding of chronological, geographic, and
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art historical patterns in marble use.

INTRODUCTION

This report is based on the continuing interdisciplinary
“collaboration, now a decade old, between the Museum of
Fine Arts, Boston, Harvard University, and, recently, the
Universily of South Florida. This coltaborative effort inte-
grales lhe research interests of art historians, archaeologists,
and laboratory scientists in the sources and exploitation of
marble in classical antiquity, and exemplifies the purpose of
ASMOSIA.

The marble used for Greek and Roman sculptures and
architectural elements was obtained from many different
quarries in the Mediterranean region, with the exploitation
of individual quarries dependent on their geographical und
political location, the color and texture of the marble, and
the chronalogical period in question. A sculpture without
archacological provenance potentially could have been
made of marble from any of more than 30 quarries in the
Mediterranean region. The identification of the quarry
source of a particular marble scuipture may be useful as a
test of authenticity when archaeological provenance is
uncertain, for the assessment of compasite restorations, and

as a means of corroborating siylistic anatysis. The compila-
tion of quarry provenance information on large numbers of
sculptures allows the reconstruction of exploitation patterns
and provides important insights into the nature of the Greek
and Roman economy.

A single analytical technique, however, is rarely suffi-
cient to attribute a provenance for a marble object unam-
biguously. The clemental and isotopic compositions of
many quarries overlap with one another, 1s do the physical
properties revealed by cathodoluminescence, electron para-
magnetic resonance spectroscopy, and other metheds.

We have previously emphasized the use of a minimally
destructive, integrated approach using stylistic analysis,
literary information, and archaeological data in conjunction
with grain-size determination, XRD, and stable isotope
analysis (Tykot er al., 1993; van der Merwe er al., 1993,
1999). Far hoth XRD and stable isotope analysis, we have
typically obtained powdered samples of a few milligrams or
less. This approach has enabled us to analyze several hundred
marble sculptures from a number of American and European
collections, a number that woutd rot have been possible if
targer, solid samples were required. We are continuing to
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investigate auxiliary methods to clarify ambiguous prov-
enunce determinations, including trace element and isotope
ratio analyses nsing inductively coupled plasma {ICP) mass
spectromcetry.

DOLOMITIC MARBLE

One of the most basic properties of marble is ils mineral
compeosition, most commonly calcite (calcium carbonate)
but not infrequently dolomite (calcium-magnesium carbon-
ate). Delomitic marble is harder than calcitic marble, and the
two can be easily distinguished using XRD on a few milli-
grams ol marble powder, or even by simply observing the
rcaction rate of a sample with acid. since dolomite evolves
CO, much more slowly. In the Mediterranean region,
dolomilic marble has been identified at Crevola in the Italian
Alps (Barbin er al., 1991), Villette in castern France, in
Malaga province in southern Spain (Lapuente er ol., in this
volume), and at Cape Vathy on Thasos in the northern
Aegean (Herz. 1988) (Fig. 1). Most recently, a single sample
of marble from Aphrodisias thut we lesled surprisingly
turned out 1o be dolomitic — and extremely fine-grained.

Other marble sources contuin some dolomite as an acces-
sory mincral but are predominantly calcite. The identifica-
tion of 4 marble sculpture as dolomitic, therefore, narrows
the possible quarry sources to a handful al most. Further-
more, since it is likely that the western Mediterrancan
dolomilic marble sources were used primarily on a local
basis, und mostly in the Roman period or later, a “dolomite
lest”™ has been considered an easy way o determine whether
or not a central or eastern Mediterrancan sculpture was
made specifically of Cape Vathy marble.

Recent studies have shown that marble from the Cape
Vathy area of northeast Thasos was widely used for sculp-
ure throughout the central and eastern Mediterrancan
(Herrmann, (990, 1992; Herrmann and Newman, 1995,
1999, in this volume). In Hellenistic times, Cape Vathy mat-
ble was used in Macedonia, northwest Asia Minor, and
Egypt; during the Roman Imperial period it made its way o
southern Greece and ltaly as well. It saw an especially wide
diffusion in the 2nd century AD, and exportation to Truly
continued into the Sth century AD,
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Figure 1 Map showing dolomite and selected otber marble sources
in the Mediterranean.

Thasos wus ulso un important source of calcitic marble.
In most cases, the difficulties of working the harder dolo-
mite were masiered by local workshops. but in others a
“Thasian” style accompanied the cxported marble, and there
is evidence that some figures were roughed out on Thasos
and given a finishing touch at their destination, If sculpturcs
in Thasian marblec can be identified simply becausc they are
dolomite when nearly all others are calcitic marble, this
would not only serve (o idenlity the provenance of these
dolomitic sculptlures positively but would also remove one
important polential marble source from consideration when
interpreting analylical resolts obtained using other tech-
niques on caleitic marbles,

STABLE ISOTOPE ANALYSIS

The stable carbon and oxygen isotope ratios lor Cape Vathy
overlap with those for Paros, Prokonnesos. and other cast-
ern Mediterrancan marble sources; they apparently do not
overlap with Crevola, and only partially with Villette and
the Matagu sources (Fig. 2). Our one dolomitic sample Irom
Aphrodisias falls within the Aphrodisias 1 field. While the
Thasos quarrics have been intensively studied. und Herz has
made available the isotope data from his analyses, the
number and geological context of the analyzed samples
from Crevola and Villette are not available since only the
outlines of the fields have been published (Barbin er al.,
1992: fig. 3). Details on the Malagu sources arc only now
heing published (Lapuentc ef «l., in this volume).
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Figure 2 Stable carbon and axygen isotope ratios of dolomite
marble sources. Villetre and Crevola fields after Barbin et af. (1992:
fig. 3). Cape Vathy data from Herz (1987). For Malaga ficld, sce
Lapuente et al. (in this volume).

One aspect of our research has focused on the analysis of
marble scolplures thal appear to have been carved in murble
from Capc Vathy on Thasos, for example the Muscum of
Fine Art’s (MFA, Boston) Greco-Roman “Nelson head”
(Fig. 4), found in Italy and originally identified as Parian
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Figure 3 Stable carbon and oxygen isolope ratios of dolomite
marble sculpiures, shown with Cape Vithy (Thasos) isotope field.
For sculptures with multiple analvses, sotopically depleted results
are not illustrated

Figure 4 Museum of Fine Ans, Boston: “Nelson Head™ ((03.746),

marble (Comstock and Vermeuole, 1976: no. 146). We first
determine if the sculptures are dolomitic and then whether
or not their isotopic values maich geological specimens
from Cape Vathy. Some 365 samples have been taken of
Greck and Roman sculptures in 40 European and American
collections, XRD analyses, and in some cases electron
microprobe analysis, have demonstrated that nearly 75% of
these samples are indeed dolomitic, thus reinforcing the
premise that visual examination and knowledge of sculp-
tural styles and practices are important complements to
physical science data,
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Stable isotope analysis, like XRD. can almost be a non-
destructive technique. Only a few milligrams of marble
powder are necessary 1o provide quantitative provenance
information, an amount which may be removed from an
already damaged or not readily visible spot on a sculplure.
With both techniques, care must be taken 1o remove an
unweathered, uncontaminated sample. For the isolopic
analvses reported here, marble powder was reacted with
100% phosphoric acid in an evacuated Y -shuped glass be
at 90°C, Purified CO, was obtained through cryogenic
distillation, sealed in glass ampoules, and analyred ona VG
stable isotope ratio mass spectrometer either at Harvard
University or at the University of Cape Town,

The Cape Vathy (Thasos) marble source was initially
studied and isotopically characterized by Here (1988), who
has generously shared his isolopic database with other
scholars. Additional analyses by Eric Dochne (unpublished)
have enlarged and better defined the field, and it would
appear that it may eventually be possible w determine if
different quarry arcas have different isotopic ranges, If so,
they could be associated with different periods of use, as is
now well documented for example at Carrara.

Some dolomitic sculptures, including the Getty Kouros,
were initially thought 10 be problematic but in fact do fall
within the enlarged Cape Vathy field. Several of the 60
dolomitic sculptures that we isotopically tested, however,
have depleted 60 ratios and fall ouside the Cape Vathy
isotopic field, as defined by analyses of geological speci-
mens (Fig. 3; Table 1)

DISCUSSION

Rather than suggest that these sculptures are made of
Thasian marble which has not been geologically sampled, it
is much more likely that the isotopic depletion is due 1o
weathering processes andfor contamination effects on our
milligram size. near-surface sculpture samples. This inter-
pretation is supported by additional analyses of powder
from the same samples which produced a range of up 1o
2.5%e in oxygen isotope ratios and up 10 1.5%¢ in carbon
isotope ratios (MFA 68.768: TL 19.183; 19702442
1970.267b; 1971.93). lsotopically depleted oxygen from
ground or meteoric water may be incorporated during
dedolomitization, while the formation of sulfates during
environmental exposure also resulis in depleted isotope
ratios, either of which could accoum for dolomite samples
plotting 1o the left of the Cape Vathy isotopic field. We have
specifically documented similar isotopic shifts in paired sur-
face and interior samples from several other sculpiures
(Tyvkot er af.. 1999 and references therein: see also Ulens er
al., 1995, and for dolomite weathering, Dochne, 992,
1994).

In our study, some samples were obtained prior (o the
recognition that exposed surfaces may be isolopically
altered, while in all cases sampling was constrained by the
sample location and size allowed by the host museums,
which in some cases removed the samples themselves.
These results emphasize the critical importance of obtaining



161

Table 1

the presence of dolomite. XRD = X-ray diffraction, EM = electron microprobe.

Stable isotope data for dolomite marble sculptures. The lab no. column gives the Harvard [sotope sample number; the “dolomite test™ column

Lab. no. Museum or site Museumn no. Reference Description

58 Sackler Museum 1922171 Vermeule and Brauer 1990: no. 20 Head of a Young Divinity. IHero, or Athlete
59 Sackler Museum 1965.175 Vermeule and Brauer 1990: no. 11 Head of a Kouros in Relief

0 MFA, Boston 08.205 Comstack and Vermeule 1976: no. 30 Three-Sided Relief (Baston Throne)

93 MFA, Boston 99.351 Comstock and Vermeule £976: no. 167 Head of Aphrodite, Capitoline Type

11 MFA, Boston 63.2760 Comstock and Vermeule 1976 no. 344 Titus (Caesar A.D. 69-79, Emperor 79-81)
113 MEA, Boston 84.64 Comstock and Vermeule 1976: no. 111 Head from a Funcrary Statue

115 MFA. Bastan 41,909 Comstock and Vermcule 1976: no. 160 Dionysos

17 MFA, Boston 69.2 Comstock and Vermeule 1976: no. 242 Fragment of a Sarcophagus Reliel

213 MFA, Boston 40.841 Hermmann 1992; 97 Head of a Boy

215 MFA, Boston 76,749 Camstock and Vermeule 1976; no. 257 Sarcophagus Fragment: Dionysiac Figure
223 MFA, Boston 1972356 Comstock and Vermeule 1976: na. 243 Funerary Urn of Cassius

229 MFA, Boston 76.732 Comstock and Vermeule 1976: no, 267 Bearded Male Head

242 MFA, Boston 1980.212 Vermeule and Comstock 1988: no. 46 Funcrary Relief

348 Sackler Museum 1991.64 Dionysus

358 MFA, Baston 0R8.641 Comstock and Vermeule 1976: no. 144 Polykleitan Hermes

359 MFA. Boston 03.744 Comstock and Vermeule 1976: no. 349 Lady of the Late Flavian Period

éggg MFEA, Boston (13.746 Comstock and Vermeule 1976: no. 146 Youth (“The Nelson Head™)

.:(gzg MFA, Boston TL 19.183 [errmann 1990: fig. 25 Corner of a Sarcophagus Lid

362c

i?fg MFA, Baoston 63,120 Comstock and Vermeule 1976 no. 105 Polyphemos

falok

RIi% MFA, Boston 68.768 Comstock and Vermeule 1976: no. 360 A General of the Antonine Period

1528

32;; MFA, Baston 1970.242 Comstock and Vermeule 1976: no. 189 Tyche-Fortuna

3

365¢

367a MFA, Baston 1970.267b Comstock and Vermeule 1976: no. 241 Fragment of a Meleager Sarcophagus (7)
367

;22‘}1) MFA, Bastan 197193 Comstock and Vermeule [976: no. 365 The Emperor Marcus Aurelius

308¢

1388 Pilygiros Museum AE, 299 Portrait of a Man

1389 Polygiros Muscum A.E. 306 Portrait of a Man

1350 Polygiros Museum AE. 06 Statuette of a Girl

1391 Polygiros Museum AE. 1 Daux 1965: figs. 1, 3 Woman from a Heroon

1392 Polygiras Musewn AE.2 Paux 1965: fig. 2 Man from a Heroon

1393 Polygimos Museum AE 4 Daux 1965: fig. ¢ Parlrait of a Man

1394 Polygiros Museum AE § Baux 1965 fig. 5 Funerary Banguet Relief

1395 Thessaloniki Museum A E. 6738.742 Herrmann and Newman [999: fig. | Temple at Thermi, threshold

1397 Thessaloniki Museum
1398 Temple Olympian Zeus

AE. 67332/733

Temple at Thermi, ionic column
Tap of sculpture pedestal
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Museum or sile

Kavala Arch. Mus,
Kavala Arch. Mus.
Kavala Arch. Mus.
Lyan Musée

[.yon Muséc

Ostia Museum
Thasos Muscum
Thasos Museum
Thasas Muscum
Thasos Museum
Thasos Museum
Thasos Muscum
Thasaes Museum
Thasos Muscum
Thasos Museum
Thasos Muscum
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Thessaloniki Arch.
Vatican Muscums
Vatican Muscums
Vatican Muscums

MFA. Boston
MFA. Boston
MFA, Boston
MEFEA., Bostan
MFA, Boston
MFA, Boston
MTA, Boston

Mus.
Mus.
Mus.
Mus.
Mus.
Mus.
Mus.
Mus,
Mus.
Mus.

Museum no.

62

6

160

w247

CFAII no. 305
535

555

937

2108

41

2107

556

547

552

37

2655

833

3

3134

6l

1051

6086 or 10812
1017

10118

1253

1.dAl

3459

631 (not 4165)
4549

76.729
76.729
76.729
76,729
76.729
76.729
76.729

Reference

Herrmann 1992; fig, 2

Herrmann 1999 fig. 16

Herrmann and Newman 1999: fig. 13

Wuilleumier 195F: no. 3
Calza 1947: 13, 44

Herrmann and Newman 1999: fig. 6

Holtzmann 1989: fig, 113
Rolley 1964 figs, 22-25

Rolley 1964: figs. 10-13

Herrmann 1999; figs, 10-11
Holtzmann 1989: fig. 106

Herrmann and Newman 1993; fig, 15

Thespinis et al. 1997: no. 77
Riisch 1969: 17

Riisch 1969: 19
Riisch 1969: 32

Thespinis et al. 1997: no. 80

Lewerentz 1993; 88
Thespinis et al. 1997: n0. 83

Kashnitz-Weinberg 1936: no. 220

Comstock and Vermeude 1976: no. 253

Description

Female Portrait
Fragmentary Bearded Head
Togatus

Altar of Aufidia Antiochis

Face of God

Q. Aurelius Simmachus?

Small Head of Boy

Portrail of Julian

Torso of Youth

Late Male Portrait

Torso of Athlete

Youth with Wreath

Portrait of Girl

Small Head of Satyr

Eros Sleeping

Female Porwrait

Upper Bady of Athena

Woman with Bun

Head of a Youth

Portrait of a Girl

Portrait of 2 Woman

Female Portrait

Head of a Bearded God

Man in Himation

Large Herculaneum Woman
Classical Grave Relief

Head of Goddess

Porirait of Boy

Unfinished Head with Pine Wreath
average

std. dew.

Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
Fragment of a Muse Sarcophagus
average

std. dev.
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subsurface samples even when the exposed surface appears
to be clean or from a fresh break,

Even unweathered/uncontaminated samples may cause
problems, if the small sample typically used for isotopic
analysis is not representative of the whole sculpture. The
MFA's fragment of a Muse Sarcophagus (Fig. 5) imitially
tested positive for dolomite, but isotopically it was not even
close to the Cape Vathy field. Reanalysis by both XRID and
stable isotopy of several samples from different areas of the
same picce revealed a varied mineralogical composition,
including some samples with significant quamtities of dolo-
mite and mica. We have concluded that it is probably made
of Pentelic marble. lsowpic analyses of ten delomitic
sculptures from the ). Paul Getty Museum by Herz (in
Herrmann, 19492} also revealed two with values well outside
the Cape Vathy isotopic field and closer 10 Pentelikon or
Maxos. Re-sampling und analysis of these sculptures are
also desirable,

There are some additional cautionary points 10 be made
as well concerning the idemification of dolomitic marble
from Thasos. At Asmosia [l we reported on the isolopic
analysis of eight dolomitic sculptures in the MFA and at the
Harvard University Ant Museums, including a head (Fig, 6)
previously mounted on a Capiteline Apbrodite (Hernmann,
1992). The idemification of the head as dolomitic was
particularly significant since it appeared dull and fine-
grained rather than glittering white and coarse-grained. The
apparent conclusion to be drawn from this example is that
there existed some fine-grained dolomitic marble at Cape
Vathy that is no longer available today, and it is likely that
additional fine-grained dolomitic sculptures in existing
collections have not vet been recognized.

Finally, the isotopic characterization and distribution of
dolomitic marble from Villette in France and the Malaga
guarries in Spain is not yet well known, so we must be
careful when dealing with sculpiures from the central or
western Mediterranean during the Roman Imperial period,
especially the 2nd century AD,

CONCLUSION

In 1968, William Young at the MFA Research Laboratory
knew of only one dolomitic marble source in the Mediterra-
nean, and this led him to conclude that both the Bosion
three-sided relief (Fig, 7) and the Ludovisi Throne in Rome
were of Thasian marble (Young and Ashmole, 1968). This
is not the place 1o argue over the authenticity and relation-
ship of these two picces (but see Newman and Herrmann,
1995). We would, however, certainly make the same
argument today, some 30 years later, that both pieces are
made of marble from Cape Vathy on Thasos,

Our study suggests then that with properly obtained
samples a “dolomite test” is sufficient to determine whether
or not a sculpture with stylistic connections 1o the eastern
Mediterranean is made of marble from Cape Vathy, Thasos.
It appears highly unlikely that any other Mediterranean
source of dolomitic marble was exploited to a significant
extent in this region in antiguity.

193

Figure 5 Museum of Fine Ars, Boston: Fragment of a
Muse Sarcophagus (76.729),

Figure 6 Museum of Fine Aris, Boston: Head of Aphmodite
199.351).
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Figure 7 Museum of Fine Arts, Boston: Three-Sided Relief (08.205).

ACKNOWLEDGMENTS

The Muscum of Fine Arts. Boston, the Samuel H, Kress
Foundation, and Harvard University have provided the
principal financial support for this research. We thank the
many museum and antiguities personnel who authorized
and facilitated the sampling of the marble sculptures, We
thank John Lanham of the University of Cape Town for the
isotopic analysis of some of the samples reported here.

REFERENCES

Barbin, V., Bums, 8.1, Decrouez, D, Oddone, M., and Zezza, U
1991, Cathodoluminescence, REE. and stable isotopes char-
acterization of murbles from Crevola, Candoglia, Lasa (Italy)
and Preleos (Greece). In Absteacty of the Second Trernational
Sympasium for the Conservation of Momunens in the
Mediterranean Basin, Geaeva, [9-21 November [99]: 14,
Geneva: Muséum dHistoire Naturelle and Musée d”Art et
d"Histoire Geneve.

Barbin, V., Ramsever, K., Decrouez. [0, Bums, §.1.. Chamay, 1.,
amd Mmer, 1.0, 1992, Cathodolumingscence of  white
marbles: an overview. Archacomerry 34 (2): 175-83.

Calea, R, 1947, Museo Ostiense, Rome: Librera dello Stito,

Comstock, M.B. and Vermeule, C.C. 1976, Screlprire in Stemie;
The Greek, Reman and Etruscan Collections of the Museum
af Fine Arrs, Boston. Boston: Muscum of Fine Ans.

Duux, G. 1965, Chronigue des fowilles ¢t découveries
archéologigues en Gréce en 1964 Stratoni. Bullerin de
Correspenidance Hellénigue 39 814-15,

Dochne, E. 1992, Analysis of weathered dolomitic marble from
Thasos, Greece. In M. Waelkens, M. Here, and 1. Moens
(eds), Ancienr Stomes: Quarrving, Trade and Provenance:
179-90, Acta Archacologica Lovaniensia, Monographise 4.
Leuven: Leuven University Press,

Doghne, B, 1994, The Weathening of Dalomine Marble on Thasos,
Gireece. Pha. dissertation, University of California, Davis.
Hermmmann, LY, Jr. 1990, Thasos and the ancient marble trade:
evidence from American museums, In M. True and J. Podany
{eds). Marble: Art Historical and Seientific Perspectives on

194

Anciemt Sculpture: T3-100. Malibu: The 1. Paul Geny
Museum.

Herrmann, 1. Jr 1992, Exportation of dolomitic marble from
Thasos: evidence from Eurapean and North American collec-
tions. In M. Waelkens, N. Herz, and L. Moens (eds), Ancien
Stones: Quarrving, Trade and Provenance: 93-104. Acta
Archacologica  Lovamiensia. Monographiae 4. Leuven:
Leuven University Press.

Hermmann, 1. Jr. 1999, The exponation of dolomitic marble
from Thasos: a shornt overview, In C. Koukouli-Chrys-
santhaki, A, Muller, and 5. Papadopoulos (eds), Thases:
Matiéres Premiéres ef Techmologie de lo Proélistoire & nos
Jowry. Kavala,

Herrmann, 11 Ir. and Newman, R. 1995, The exponation of
dolomitic sculptural marble from Thasos, In Y. Maniatis, N,
Here, and Y. Basiakos (eds), The Stdy of Marble and Other
Stones Used in Aneiguiry: 73-86. Asmosia 1 Athens: Trans-
actions of the 3rd Intermational Symposium of the Association
for the Study of Marble and other Stones used i Antiguily.
London: Archetype.

Herrmann, )., Jr. and Newman, R. 999, Dolomitic marble from
Thasos near and far: Macedonia, Ephesus and the Rhone, In
M. Schvoerer (ed.). Archédomatériauy: Marbres el antres
Roches, 293-303, Actes de la IV® Conférence inlernutionale
ASMOSIA IV, Frunce, Bordeaux-Takence, 9-13 ociobre
1995, Université de Bordeaux 3/ CNRS, Bordeaux: Centre de
Recherche en Physique Appliquée 4 1" Archéologie, Presses
Universituires de Bordeaux.

Herrmann, 1., Ir and Newman, B, In this volume. New sculp-
tures in Thasian dolomite: Turkey, Greece, Egypt. ltaly.

Herz, N, 1985, Isotopic unalysis of marble. In G, Rapp, Jr. and
LA, Gifford (eds), Amhacological Gealogy: 331-51. New
Haven: Yale University Press.

Herz, M. 1987, Carbon and oxygen isolopic ratios: a data base for
classical Greek and Roman marble, Archaeometrv 29 (1): 35-
43,

Herz, M. 1988, Classical marble guarries of Thasos. In GLA.
Wagner and G, Weisgerver (eds), Antike Edel- wnd Buni-
metaligewinmuig auf Thases: 32-240. Bochum: Selbstverlag
des Dewsches Bergbau-Museums,

Here, M. 1992, Provenance determination of neolithic 1o classical
Mediterrancan marbles by stable isotopes, Archaeomerry 34:
155-94,



THASIAN MARBLE SCULPTURES IN EUROPEAN AND AMERICAN COLLECTIONS

Holemann, B. (ed.) 1989, (digos s Thasou, Ecole Frangaise
d’Athénes.

Lapuente. P, Preite Mantinez, M., Turi, B., and Blanec, P. In this
volume. Characterization of dolomitic marbles from the
Malaga Province (Spain).

Lewerentz, A. 1993, Stehende minnliche Gewandstatween im
Hellenizmus, Hamburg: Verlag Dr. Kovae,

Moens, L., De Paepe. P, and Waclkens., M. 1992, Multi-
disciplinary research and cooperation: keys 1o a successlul
provenance determination of white marble. In M. Waelkens,
M. Herz, and L. Moens {eds), Ancrent Stones: Quarrving,
Trade and Provesance: 247-54. Acta Archaeologica
Lovaniensia, Monographiae 4. Leuven: Leuven University
Press.

Mewman, R. and Herrmann, 1.1, Jr. 1995, Funther research on the
Boston three-sided relief. In Y, Maniatis, N. Herz, and Y
Basiakos (eds), The Smdv of Marble and Other Stones Used
i Antiguity, 103-12, Asmaosia 111 Athens: Transactions of the
Jrd International Symposium of the Association for the Study
of Marble and other Stones used in Antiquity. London: Arche-
type.

Rolley, C. 1964, Sculpures nouvelbes i agora de Thasos.
Bulletin de Correspondance Hellénigue 88: 496-524,

Riisch, A. 1969, Das kaiserzeitliche Ponrdit in Makedonien.
Jahrbuch des Deutschen Archéaolopischen Institugs 84: 59—
1496

Thespinis, G, Stefanidou-Tiveriou, T., and Voutiras, E, 1997,
Catalogue of Sculpture in the Archaeologival Museum of
Thessaloniki §. Theszaloniki: National Bank Culwral Founda-
Lo,

Tykot, R.H., van der Merwe, N.J., and Herrmann, 1.1, Jr. 1993,
Sourcing Greek and Roman marble sculpture in the Museum
of Fine Ars, Boston: combining analytical, archacological,
and artistic data. Presented at the 95th Annual Meeting of the
Archaeological Institute of America, Washington, DC.

Tykot, R.H.. Newman, R, and van der Merwe, N.J. 1999, Weath-
ering surfaces on classical marble sculptures: sotopic and
x-ray diffraction analyses. In M. Schvoerer (ed.), Anhdo-
matériaux: Marbres et autres Roches: 23942, Actes de la Ve
Conférence internationale ASMOSIA 1V, France, Bordeaux-
Talence, 9-13 octobre 1995, Université de Bordeaux 3 /
CNRS. Bordeaux: Cenire de Recherche en  Physique
Appliguée & I'Archéologie, Presses Universitaires de Bor-
deaux,

Ulens, K., Moens, L., and Dams, R. 1995, Analytical methods
useful in authenticating ancient marble sculptures. In Y.
Maniatis, N. Here, and Y, Basiakos (eds), The Sty of Mar-
ble and Other Stones Used in Antiquity: 199-2035, Asmosia 111
Athens: Transactions of the 3rd International Symposium of
the Association for the Study of Marble and other Stones used
in Antiguity. London: Archetype.

145

van der Merwe, N, Herrmann, 1.).. Jr., Tvkot, R.H., Newman,
R., and Herz, N, 1995, Stable carbon and oxygen isotope
source tracing of marble sculptures in the Museum of Fine
Ans, Boston and the Sackler Museum. Harvard. In Y.
Maniatis, N. Herz, and Y, Basiakos (eds), The Sty of Mar-
ble and Other Stones Used in Antiguiny: 187-97, Asmaosia 11
Athens: Transactions of the 3rd International Symposium of
the Association for the Study of Marble and other Stones used
in Antiquity. London: Archetype.

van der Merwe, N, Tykot, R.H., Herrmann, 11, Jr. and
Newman, R. 1999, [sptopic source determination of Greek
and Roman marble sculptures in the Museum of Fine Ans,
Boston:  recent  amalyses. In M. Schveerer  (ed.),
Archéomarérionx: Marbres et autres Roches: 17784, Actes
de la IV® Conférence internationale ASMOSIA IV, France,
Bordeaux-Talence, 9-13 actobre 1995, Université de Bor-
deaux 3/ CNRS. Bordeaux: Centre de Recherche en Physigue
Appliguée & 1" Archéologie, Presses Universitaires de Bor-
deaux.

Vermeule, C.C. and Braver, A. 198 Siome Sculpiwres: The
Cireek, Roman, and Ervuscan Collections of the Harvard Uni-
versity Art Museums. Cambridge.

Vermeule, C.C. and Comstock, MLB. 1988, Sculpture in Stone
anel Bronze in the Musewn of Fine Arvts, Boston: Addisions fo
the Collections of Greek, Erruscan, and Reoman Art J971-
J988, Boston: Museum of Fine Ans,

Wuilleumier, P. 1951, Fouilles de Fourviere @ Lyvon. Paris:
CNRS

Young, W. and Ashmole. B. 1968, The Boston Reliel and the
Ludovisi Throne. Museam of Fine Aris Bullerin 66: 124-66,

AUTHORS® ADDRESSES

Kimberly 0. Allegretto, Archacometry Laboratory, Department
of Anthropology, Harvard University, 11 Divinity Avenue,
Cambridge, MA 0238, USA

John ). Hermmann, Jr., An of the Ancient World, Museum of Fine
Arts, Boston, 465 Huntington Avenue, Boston, MA 02115-
3523, USA

Richard Newman, Department of Objects Conservation and
Scientific Research, Museum of Fine Ars, Boston, 465
Humtington Avenoe, Boston, MA 02115-5523, USA

Robert H. Tykol, Department of Anthropology, University of
South Florida, 4202 East Fowler Avenue, SOCI07, Tampa,
FL 33620-8100, USA

Nikolaas J. wvan der Merwe, Archacometry Laboratories.
Peabody Museum, Harvard University, 11 Divinity Avenue,
Cambridge, MA 02138, USA (currently Archacology Depart-
ment, University of Cape Town, Private Bag, Rondebosch
T701, South Africa)



