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otros elementos nos ayudan a descubrirlas: La ubicacién en la es-
cena claramente individualizadas, bien como retratos alegéricos o
en relai:ién con la divinidad como vemos en El Olivar del Cente-
no, Bafios de Valdearados (Burgos), La Garriga (Barcelona) o en
Cartago. Su disposicién es un elemento definitorio y coincidimos
con G, Lépez Monteagitdo® en que estos bustos frontales en mei
dallones pueden ser interpretados como retratos o como alegorias
Por' otro lado la inclusién de estas dominas en escenas de la vida;
cotidiana mostrando su poder, Dominus Tulius, El Alia, Sidi Grib
es muy evidente y ademds podemos encontrarlas form’ando parté
de Ig temdtica principal junto a otros dioses y a otros personajes [i-
terarios, cual retrato familiar como vemos en La Olmeda, La Male-
na, pgsﬂalemente Noheda, sin olvidarnos de Arellano ;/ Rabacal
'.[amb'lén el .realismo de las fisonomfas, la exhibicién de Vestim%?n—'
tas y joyas siguiendo la moda del momento o la disposicion privile-
giada en la composicién, son suficientes elementos como para pen-
sat que estamos ante las dominas y dominus de aquellas mansiones
que mﬂamdos de la solemnidad de las diversas escenificaciones mi-
tologlcas- o literarias, perpettian de forma indirecta v a través de
los mosaicos, su poder y su rigueza.

64. Lopez MoNTRAGUDG ef af., Recientes hallazgos, cir., p. 514
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Aspects of the Trade in White and Gray
Architectural Marbles in Algeria

Quarries at Cap de Garde, Djebel Filfila and Mahouna in Algeria are char-
acterized isotopically and in terms of their grain size and optical character-
istics, On this basis the marble of architectural decoration from the cities
of Hippo Regius, Rusicade, Calama, Thibilis and Caesarea is assigned to
these quarries, as well as to Carrara in Italy and Proconnesus in Asia Mi-

nor.
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Methodology

Algeria is richly endowed with quarries of marble, calcite-alabaster,
and high quality travertine (sometimes called onyx marble}, but the
archaeological role of these quarries has only recently begun to be
explored with the support of scientific techniques. With the assis-
tance of Algerian Ministry of Energy and Mines, we have underta-
ken systematic surveys of eight Algerian quarries, primarily those
managed by Fnamarbre, the national marble company, and with the
assistance of the Ministry of Culture we have taken samples from
objects in Algerian museums and archacological sites to identify pos-
sible ancient use of these quarries, Robert Tykot is measuring the
samples’ maximum grain size (MGs) and analyzing their ratios of sta-
ble isotopes of carbon and oxygen®. Donato Attanasio has begun
analysis by paramagnetic resonance spectroscopy (EPR)Z. This paper
is a report on work in progress. In many cases, the scientific analy-

* Johr J. Herrmann Jr., Museurm of Fine Arts, Boston; Donato Attanasio, 15M-
cngr, Rome; Robert H. Tykot, University of South Florida, Tampa; Annewries van den
Hoek, Harvard Divinity School, Cambridge (ma),

1. On this widely used technique, see, for example, D. Arvanasio, Awcient
White Markles: Analysis and ldentification by Paramagnetic Resonance Spectroscopy,

Rome 2003, pp. 44-8. .
2. On this technigue, see #bid., pp. 55-190.

L' Afvica romana X1x, Sussari 2010, Roma zo1z, pp. 1315-1330.




1316 . Herrmann Jr., D. Attanasio, B. H, Tykot, A. van den Hoek

8

6

61 3c

2 b

=22 =20 -18 -16 -14 -12 «10 -8 -0 B} -2 0
a0

(o=

Fig. 1: Isotopic fields of the main Algerian quatries of white marble and
travertine,

ses completed so far do not provide definitive evidence to identify
the quarry from which a specific object came, but archacological
considerations and optical criteria can indicate the most probable
option offered by the analyses.

The focus of this paper is on the white and gray marbles used
for ancient architecture: that is, column shafts, capitals, bases, pave-
ments and wall incrustations. Architectural accessories, such as altars
and statue bases, are also included. Algeria has two celebrated quar-
ries of white marble, one on Cap de Garde near Annaba and an-
other on Mt. Filfila near Skikda, both on the Eastern coast of the
country. Clear signs of Roman work have appeared in both3. On
the basis of isotopic data collected in our research and supplemen-

3. F.oANTONRLLL ef al., Minero-petrographic and Geochemical Characterization of
“ureco scritto” Marble from Cap de Garde, Near Hippo Regius (Aunaba, Algeria), <Ar-
chacometry», 51, 3, 2009, p. 353, fig. 5; 10D, On the White and Colowred Marbles of
fbe Roman Town of Cuicul (Djemila, Algeria), «Archacometry», 52, 4, 2010, p, 588,
fig. 13.
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Fig. 2: Isotopic fields for coarse-grained white marbles used in antiquity.

ted by data from studies by Antonelli and. co-workers*, we have de-
fined fields for these quarties and established ellipses of 90% proba-
bility (ric. 1). Our studies have indicated that the quarry at Mahou-
na also produced white architectural decoration daring antiquity. In
modern times, Mahouna, which is located near Guelma in Eastern
Algeria, is primarily known for gaudy colors of pink, gray, and
brown, but in antiquity its areas of white or almost-white marble
were evidently exploited for columns and altars. The isotopic fields
for these three quarries overlap to some degree. Grain size measure-
ments can help to resolve some ambiguities. Cap de Garde generally
produced coarse-grained marbles. In a study by Antonelli and co-
workers, the maximum grain size vaties between 2,2 and 6,7 mm,
with an average of 3,65 mm”®. In our sampling, mcs at Cap de
Garde was somewhat lower, ranging from 1,5 to 4 mm (r8 sam-
ples). Filfila produced both fine-grained and coarse-grained marble,

4. See the articles cited in the previous note,
5. ANTONELLT et al, Mineropetrographic and Geochemical Characterizatfon, cit.,

p. 358.




28
Jut}
on
]

1318

- 10 ﬁu:mmumﬁowumou YR JIUHD WISIT Paioaps e mumbgzm J[ESC[ 2T Eﬁum WITLUIKET = SDW mmﬂioﬁ Jmnog Jo %#Euﬁc

BUTESpUn arw sAruenb paiissg droad poureld
=450 :S9[qEl AU} Ul FHOMPINRGYY .

PudED vEIULIo])
Jnyoa T8I
s Jraden SOZIURRINIOT)

endes verpurIo]

Te[IC BUip

Tearden 1oasend SugznueRpuLIoT)
UIRIURO] SPISaq WBUS UWn{oT)
53012

oA it jeided UBHpRUIMO])
fendes uergauEon)

[FudED U IUIIo])

Tendes UBIIULIOT

Te[d surp

Terden usiIuiory

[EHGED URIIUIIOT)

rendes uerpuULIoT

21181

ST WeI] 201002 [BUCSAJoL

96 UIGESUIJ

S50 QUGS

£¢ suagesua g

107
lehy

99 FUIGESUD]
6z aUaqEsuURg

15D

£ HUdQESU ]

171d
£g auagesua g
o auaqesua
oF suaqesud g

wnasnyy A3N

WIN2SNA]
UOHA[OATY SINOY
/ATRUONEN] 100V

WHISNIAT

WIS AN
s1ALIR] Sap 30B[]
UCHN{eARy 9N0Y
/O[BUSTIEN] 2I00Y

WINasnyy

TWNRSnYY

UINASNTA] MIN]

WMasTy

WS M2N
SILLTBIN SOp 20B[]
SIAIR]Y SIP 2T[F

WN2sNY 2PISIng

4 4H 4y T

d AH AV ED

F/eq00 g A Gy BD

4L ‘reng %

yored I
4 A Y TS

g 4H AV ED
I FH GV T
3 “H 4Gy T
d SH &Y D
d “AH 4V T

Fresen Y Yy T3

B0 d gy
A 4H Sy BD

oy, Tudg qosed ‘reid A

fArd
9'e

5304

o't
‘T
o'z
T
o'z
Tz
¢

i

T'T

FA 4

[F4Te31
tutor

£E€6
23447
12313
zEEG

of€6
6TE6
£zE6
gTeh
£zth
gIEG

qs1es
BEIEH

£0€6

GOﬁnFquQ

# aldl 30 .wmﬂu

uonEIOT

.:wﬂmuuvﬂuu P2Lp3507) 18 wmﬁhws S1IAa T TONEIOISP ﬁmhﬂwumumﬂu(jw I MMQNH

u‘..wU_.H.NNJT Mﬁﬂwmwcnﬁ

D@

# qe] asn

@, 109753 ¢

9315h

@ 8330
B 9332

< 9337
A 10964

B 10972
# 10976

§'%0

-0
Fig. 5: Artitacts from Caesarea (Cherchel) plotted against fine-grained mar-

bles.
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Even when considering only major quarries of coarse-grained mat-

elsewhere in the Mediterr

Filfila must also be juxtaposed with fine-grained marbles as well
{16, 3). Color, markings, and historical and geographical considera-

tions, however, can help to suggest the most probable result in

ble, the isotopic field for Filfila coincides with many others {x1c. 2).
many ambiguous cases.

6. AtTanasio ef al., On the White and Coloured Marbles, cit., pp. 588, 504.
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opinion seems amply justified by our isotopic evidence (Tamr. 1,
FIG. 3). None of the nine Cherchel capitals we tested had isotopic
signatures that fell outside the small Carrara field. A fluted shaft
and a decorated pillar also seem to be from Carrara isotopically
and visually (USF 9323, 9332). So far we have not fouad certain
evidence of architectural decoration in Carrara marble elsewhere in
Algeria, further confirming Cherchel’s favored status®. Not all the
Cherchel capitals, however, belong to the lofty Augustan group;
some date from the third and fourth centuries and are provincial
in workmanship (USF 9318, 10964, 10972). These late capitals
might have been made of old Carrara blocks or of Filfila marble,
whose isotopic signature overlaps that of Carrara,

Carrara was not the only quarry that provided white marble for
architectural decoration in Cherchel. During the royal period the
main alternative source probably was Djebel Filfila (ras. 1), A
beautiful pilaster capital {USF 9334), a vine pillar (UsF 9335), and a
corpice of early Augustan type (UsF 9303)? are carved of grayish,
rather coarse-grained marbles. Isotopically these materials could be
from Filfila or from various coarse-grained quarries, including Pa-
ros, Ephesus, and Proconnesus in the Sea of Marmara, Parian, ho-
wever, was a high-status marble normally used for sculpture rather
than architecture, and Proconnesian and Ephesian marbles were
not much used in the West until the second century *°.

In the second and third centuries Proconnesian marble did ma-
ke its appearance at Cherchel. Pensabene catalogues six Corinthian
capitals of Asia Minor type and of Antonine to Severan date, and
on a visual basis he plausibly ascribes their marble to the Procon-
nesus''. A cornice at Cherchel can be identified as Proconnesian
on the basis of its isotopic ratios and grain size (UsF tog75).

8. Carrara was also missing at Djemila: ANTONELLL ef al, On the White and Col-
oured Marbles, cit., p. so4.

o. From the theatre: J-M. Bras pu Rosris, C. SiNTEs, Sites ef monuments anti-
gues de I'Algérie, Aix-en-Provence 2003, p. 281,

ro. D, Avranasto, M. Broar, M. Brune, The Properties and Identification of
Marble from Proconmesos (Marmara Island, Turkey): A New Database Including lsotop-
ic, bPR and Petrographic Data, «Archacometry», 50, 5, 2008, pp. 747-74.

11. PENSABENE, Les chaprteaux de Cherchel, cit., cat. nos. 88-93. For the chron-
ology, compare more recent works, such as M. Fisuer, Das korinthische Kapitell im
Alten Istael in der bellenistischen und vémischen Periode, Mainz am Rhein rg9go; F.
Biancrw, Su alcunt asperti della decorazione architettonica in marmo a Leptis Magna in
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Hippo Regius, located in modern Annaba, and the nearby quar-
ries on Cap de Garde represent another distinct regional concen-
tration. Marble from Cap de Garde usually has very coarse grain
and is usually streaked with gray bands and spots. Most of the
marhle for architectural decoration in Hippo looks as though it co-
mes from Cap de Garde, and isotopic tests by — and — large con-
firm this origin (tas. 2, riG. 4). The pre-Roman seafront wall (use
9349) 72 has an isotopic ratio distant from the main Cap de Garde
ellipse, but it coincides rather well with one stray sample from the
quarries. Cap de Garde, however, does not have a complete mono-
poly at Hippo. A column shaft (one of a pair) has fsotopic ratios
compatible with Mt. Filfila (UsF roggo), and its fine grain and uni-
form light gray color also correspond to this source.

Formerly Cap de Garde was thought to be the source of a grey
and white patterned marble called greco scritto™. Some plaques of
classic greco scritto, with its convoluted veins, are set into the walls
of the Cherchel museum, but otherwise it is rare or missing in Al-
geria, It has recently been shown that the classic greco scrifto ac-
tually came from quarries near Ephesus'®. The spotted and strea-
ked marble of Cap de Garde was, in any case, exported to Tuni-
sia, Libya, and Central Ttaly in the form of column shafts, capitals,
and marble revetment plagues'?. In Sardinia a column shaft in the
cathedral of Santa Giusta and a doorpost of Santa Maria in Uta
seem optically to be marble from Cap de Garde.

Skikda, ancient Rusicade, is another center with a distinct per-
sonality, and the city was closely connected with the nearby quar-
ries on Mrt. Filfila. Most of the marble for architectural decoration
in the city’s museums looks as though it comes from those quar-

eld imperiale, «Marmora, An international jousnal for archacology, history and ar-
chaeometry of marbles and stones», 5, 209, pp. 45-70.

12. X. Drimstry, Histofre des recherches. Techniques ef matériaux de construc-
tion, and D. Lavercne, Le quartier “des villae du front de mer”, in X, DELESTRE
(éd.), Hippone, Alx-en-Provence 2005, pp. 63-4, 83-4, 127-38.

13. M. C. Marcuer, Greeo serifto, in G, Bowrciune (a cura di}, Marmi antichs,
Roma 1997, p. 257; ANTONELLL ¢f al., Minero-petrographic and Geochemical Character-
fzation, Cit., pp. 351-64.

14. D. ATTANASIO ef al, On the Epbesian Origin of Greco Scritto Marble, in Pro-
ceedings of Asmosia 1x (Tarragona 2009), Tarragonz 2012, tab. 2, O1, Os.

15. J. BErRManN et al, Characterization and Distribution of Marble from Cap de
Garde and M. Filfila, Algeria, in Proceedings of asMosia 1x, cit; ATTANASIO ef al., On
the Ephesian Origin of Greco Soritto Marble, cit., tab. 2, O1, O3,
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Tig. 5: Artifacts from Rusicade (Skikda).

Fig. 6 Corinthian pier capital of Proconnesian type, marble probably from

Filfiia, at Skikda theater {Us¥ 10940).
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Fig. 7: Artifacts from Thibilis (Announa) and Calama (Guelma).

ries, and isotopic testing confirms this impression (rAB. 3, FiG. 5).
Two Corinthian capitals had isotopic values for‘ Cap de Garde (ust
10944, 10946), but their very fine grain indicates t'hgt they are
more likely to be from Tilfila. The marble of M. Filfila was ex-
ported to Carthage and Central Italy in the form of column shafts
and capitals *°. _ _
Marble from Cap de Garde was able to make some inroads in
the market at Ruwsicade. Two coarse-grained column shafts with
diagonal bands, streaks, and spots not only appear to be frpm Cap
de Garde but also had isotopic values compatible with this origin
USF 9352, 10 0). ' .
( ngesral C(ifjinthian capitals at Skikda reproduce designs seen in
the Proconnesus (Ci4, 29, 40). One of them, Ci4, has coarse
grain and was probably imported fully finished from the Proconne-
sian quarries. The other two (C4o0, C29, USF 10940, FIG. 6) 'hav.e
generally fine grain and a rather uniform light-gray color that indi-
cate they are Filfila marble. The abacus of €29 {USF 10940, FIG. 6)

16, HERRMANN et af., Chavacterization and Distribuition of Marble, cit.
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Fig. &: Corinthian capital, third century, marble from Mahouna. Guelma,
Museum (USF 938g).

is decorated with a palmette, a detail not seen in the Fast*/, and
the capital could be either a careful copy of an Eastern import or
the work of a travelling sculptor from Asia Minor.

Inland almost equidistant from Mt Filfifa and Cap de Garde
are the Roman citles of Calema and Thibilis, modern Guelma and
Announa. Isotopic evidence makes it clear that the dominant mar-
ble for architectural decoration in this region came from the near-
by quarry of Mahouna (TaB. 4, FIG. 7). An assignment to Mahouna
is frequently supported by the appearance of a layered structure or
by pink or red spots, veins or bands, as in two capitals in Guelma
(USF 9380, FIG. §; USF 10855) *®. A minority of the architectural de-
coration in Guelma and Announa did not come from Mahouna.
The alternate sources include Cap de Garde (usr 8702/9385, 9456,
9457, 10858), Djebel Filfila (UsF 10836, 10838, 10839, 10860), and
an unknown quarry, which produced a travertine visually indistin-
guishable from that of Mahouna (UsF 10862).

17. Pointed out by Fulvia Bianchi, personal communication.

8. U-G. pe Pacimiwe, Musée de Guelna (Musées et collections archéologigues
de IAlgévie et de ls Tunisic), Paris rgou, pl. vim, fig. 2 (Use 9389}, pl. vm, fig. 3 (usF
10855).
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Conclusion

The combination of scientific methods (isotopic analysis.and grain
size measurements) and optical analysis ifluminates the interaction
of local and imported white and gray marbles 1n’North Easterln
Algeria, Fach of the three Algerian sources for ‘archn'ectural marble
Jominated the market in their immediate neighborhood. Marbl.e
from Mt Filfila and Cap de Garde was able to penetrate their
neighbors’ home territories to some degree, while travertine fromi
Mahouna apparently remained more local. Cherchel in the roya
period had access to the best products of Rome and th_e Carrara
quarries, but some architectural clements were made of Fﬂ‘fxla mar-
ble, In the late second century Proconnesian marble was imported
to Algeria, and Proconnesian designs were reproduced in the mar-

ble of Mt. Filfila,

John J. Herrmann Jr., Donato Attanasio,
Robert H. Tykot, Annewies van den Hock

Aspects of the Trade in Colored Marbles
in Algeria

Quarries and artifacts of colored marble in Algeria have been sampled and
their stable isotopes of carbon and oxygen analyzed. These laboratory daca
have been supplemented by macroscopic observations of color and struc-
ture. In many cases it has been possible to attribute the marble of artifacts
to quarries in Greece, Turkey, Tunisia, and Algeria itself. In some cases
macroscopic and isotopic data contradict one another, and in others it
seems possible that the marbie came from currently unknown quarries.

Keywords: quarries, stable, isotopes, Mahouna, Ain Smara, alabastro a pe-
corella.

Background and methodoclogy

In the nineteenth century Algeria was celebrated for its quarties of
colorful marble, and these quarries have continued in use under
the management of Enamarbre, the Algerian national marble com-
pany. The team of Antonelli, Lazzarini, Cancelliere, and Dessan-
dier has provided scientific data on some of the quarries and has
identified artifacts made of their marble at Djemila”™. We have also
undertaken surveys of the Enamarbre quarries, which in geological
terms produce true marble, calcite-alabaster, and travertine, and
have sampled artifacts in many archaeological sites and museums.
Analysis of the samples is underway at the University of South
Florida (usz) and the Istituto di Struttura della Materia of the
Centro Nazionale di Ricerche (cnr) at Rome. The ratios of stable

* John J. Herrmann Jr., Museum of Fine Arts Boston; Denate Attanasio, sm-
¢ng, Rome; Robert H. Tykot, University of South Florida, Tampa; Annewies van den
Hoek, Harvard Divinity School, Cambridge {ma).
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