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"Abstract., . ' -

Bucchero Sottile: A Study of Technical Evolution.

James B. Gallagher. March 1979.

The thesis explores the techniques.employed for manu-

¢
facturing ar Etruscan pottery fabric known as.bucchero sottile,

.It 1s important to establish the exact nature of the technicalﬁi

.

i
iprocesses used for making this lustrous, black pottery since i

superficial similarities between bucchero and Greek pottery

‘ltween bucchero pottery and obiects made in metal and ivory.

|ment has been accomplished by comparing results from publish- ;

) 5
i

ihave led some scholars to credit Greek craftsmen with develop-|
‘ ]

ing bucchero sottile., The discussion attempts to assess f

the validity of this view by evalhating possible contributions
from both the Italic pottery tradition and the Greek pottery

tradition to the bucchero manufadtﬁring process. This assess- |

i
i
]

ied-analyses of bucchero with similar data available on qpntem4
porary Greek and Italic types of*pottery. Analytical data have
been supplemented by evidence obtained from medern attempts to

reproduce buccheroc and by information resulting from observa-

‘tion of American Iﬁdian potters working with primitive methods.
Specialists’ have also shown that some bucchero forms °

land decoration derive from Near Eastern and from Greek artig-
i

»
'

tic traditions. There are also demonstrable'similaritigp be-

’-‘-r‘“

'vestigate"the origins of particular bucchero shapes and decor—r

ative motifs. Howgver,_cqnplggiqns;;gaghqd_by“schola:s,who ﬁ

o
- ]

|

]

!
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i

|

t

|

The ‘thesis does not attempt to amplify these findings or reint

&
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thave studied these topics; are discussed with respect %o ﬁhe”

aims of bucchero craftsmen. C

E Although there are problems with establishing an exact
I . - - .

i
{date for the beginnings of bucchero sottile prodﬁction, the L
|

[

{ .

century B.C. At this time there 1is evidence for the presence |

|

|

|

|

|

|

. ho
pottery firgt appears duriné the second quarter of the 7t }
|

Bf foreign artisaps,'ihcluding Greek potters, in Etruria. i
t

This fact tends to support the theory that bucchero might _

t—

ﬁhave been deveiopéd by Greek potters residing in Etruria, n
b - Y > ’ - hi
! ' ’ !
Discussion of the available information on the techni-
. " |

|

ques uged by Italic and Greek pottérs indicates one may

. i
reasonably suspect that potters in Etruria learned to imptove i

1

the qdality of their pottery through increased fémiliarity
’ .

b
i ]
ﬁgrant Greek craftsmen at work in Etruria. Greek petters prob-

twith Greek:pottgry types ‘and from direct observation_gf immi-i

ably introduced the potter's wheel to Etruria. They may have }

- |
shown Ttalic potters better methods for refining clay and .

- . " E ) . )
iimproved techniques, for finishing the surface of pottery vases

There is also the possihiiity thst‘bucchero craftsmen édopted

i
itheir kiln degign from the Greek example, although further re-

i
fséarch 13 needed in this area. On the other hand, examination
;bf analytical data for Bucchero ‘and for Gréek pottery reveals

HE . _ _ , | _ o
%fundamental differences between the process used for making

tbuccﬂlerb and the technique utilized for making Greek pottery. ‘

j - Greek potters mangfactured a polfchrome ﬁébrié.‘The pPro-
?cesg involved ccating portions of the pottery surface with an
i:

ﬁan,ispn containipg_s;ipLﬂ}eav;gg;phe.;emaining.greaﬁ}nmainted. i
i L

'
-




The pottéery:was then subjected to a multistage firing. Reduc-
ing conditions converted irom in the slip and in the cksy
body to its black oxides, The slip sintered, protecting the ]

iliron 1t contained from further alteration. The kiln atmosphere

was then changed, creating oxidizing conditions. The iron in l

’ b H
the clay body was subsequently converted to red,'fetric‘oxidew
. . . ' ‘

The slip remained black, thus yielding a polychrome effect.

|
|
|
'

‘Bucchero craftsmen, in contrast, deliberately produced a

monochromatic, black pottery, while employing lower tempera-

itures than their Greek counterparts. Bucchero was-also reddc-

ed but unlike the Greek pottery, bucchero was not:reoxidized. Black !
. * . <

|
!
\ i
|
i

oxides of iron, formed during firing, do contribute to the

[ . il
icoloration of bucchero. However, the absorbtion of carbon dur-
F .

| -

ing firing was essential for ‘producing the typical bucchero

jcoloration. ‘This was. not the case for Greek pottery. Since

Pottery made during the Iron Age in Italy was also fired at

low temperatures and depended to some .degree on the absorption
:of carbon ﬁpr its coloration, it seems that bucchero represents
%a eontinuation of a technical tradition developed in Italy,
-lrather than being a product introduced by Greek craftsmen.

Bucchero, incorporates some advances in technique introduced by

Greek potters or adopted in response to competition from the

-

higher quality Greek pottery; but bucchero craftsmen preserved

\their Iron Age predecessors, . ;

ithe fundamental dims and basic technical process establishedﬁw‘
\
|

f Not all aspects of bucchero manufacture can be fully
|

.

.junderstood from ;he e&pey}gen;e%ﬂdege*egfrenqlg”et_hand:rThus‘
| ' e SRty S .

{,
3
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|

- o, !
a  section of the thesis is devoted to suggestions for f i
. . - . . |

|

|

i

}research. . The proposed investigations would ideally ipclude
Wadditionel analyses,., both of bucchero and of Greek pottery.

| It is also suggested- that Ttalic impasto potte¥y needs to .
: . ’ .

-

I
‘I
ireceive considerable attentidn in order to detefmine its phy—“
; : . ’ - I
|
H
I

¢

\sicaland chemical characteristics with greater precision.

These data would then allow a more exact evaluation of the tech
. 1 - "

|nical relationship between bucchero and its impasto, precursorsﬂ
i . |

WTesting clays frlom Etruria would constitute a vital edjunct t%
fthe analytical,examination of the various pottery fabrics5 i
| . _ |
Consideration of previous findings concerning bucchero

forms and decoration suggests that other views eoncerning:

bucchero should be recoosidéred. There have been suggeseions
chat becchero-wes made as a cheap substitute for metal vessels
However, examination of thé forms and decoration of buccheroA ;
;seems to indicate a desire on the part-of buichero workshops

Jto respond to fashions determined by ivory objects and pottery

' ‘ . Y

las well as metal veseels, rather than‘demonstrating.that

bucchero was dellberately made to recreate the appearance of
metalware. However, some bucchero was coated with precious

metal, Such vessels do seem to imitate metal prototypes. This

practice also raises several unanswered questions concerning
. -

i -
! .

ithe techoiques of bucchero fabrication, and could indicate

that some buccherc craftsmen were tralined in metalworking

}technigues. L. . : : '
‘ . .
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“The thin-walled, lustrous black pottery known as "bucchero sottile" |

has long attracted the interest of collectors and scholars acqqginted
with the Etxlusc‘an C}llture.(l) The name was adopted “from the Sp;nish term
bucaro w.hich had -been used to describe a type of Ceni;rgl American pottery |
_I‘esémbling bu;chero, introduced into Europe during the 17th and 18th
ce_ntm'iés. » It had become common to refei: the Etrygcan pottery as
i)uc"cﬁero b'y the middle of 'the 18th century. ( e upsurge of excavation
1{1 Etruscan clemeteries during the 19th century provided a g'rowing number

| O;B’ucchero vessels which found their way int.oaprivatef collections and |

-
museuns throughout the world.(3)’

Although a considerable amount of this pottery has accumilated,
‘comprehensive stud.y has only begun in recent decades. The reason for
this is twofold. Dispersal of material from individual tombs and particu:
lar sites, of;:en accompanied by the loss 6f information about provénience
i and circumstances of the original discov‘ery, has slowed the progress of

| scholarship. This difficulty has been aggravated byz:'conspicuous lack

{1) Defosse (1975a),{107.3 n.3, considers that Ristoro d'Arezzo, writing in
the 13th century A.D., referred to bucchero when describing some frag-
ments of ancient pottery found near Arezzo- However, Charleston (1958) 5,
seems to feel that Ristoro was describing Arretine sigillata since he
spoke of 'figures in relief' on the pottery in question.’

see infrd pp. 7 and pp. 31 ff. ,
A

(3) DePuma (1976) 220-228. The opening chapters of J. Wellard's The .
Search for the Etruscams. (1973), gives insight”into the attitudes of and
methods used by the antiquarians of the 18th and 19th centures. See also
Pallottino (1975) 105 ff., and Strom (1971) 140 ff.

ety

! of adequately illustrated and amnotated catalogues of museum éollections,- '
s

(2) Mazzoni, G. (1934) 165-167. For additional comments on nomenclature,




. | 1 ' 5 ‘j?;
|‘ virtually makihg impo::fant material iﬁacceésibie. (4). The se.cond major ’
‘l obstacle has been the tendency to ignore bucchero, wfu'.le concentrating
discuséion on the more spactacﬁlar.‘tmb furnishings in precious metals "
*and the Greek painted pottery found in the same tombs. The lack Of, inter-
qii est stems in part from- the monotony -of many undecorated bucchero vessels.
. Like other sorts of native' Ej:mscan art, bucehero has been considgred a
- ' aesthetically inferior to contemporary Greek achievements, particularly

' with regard to painted pottery productioﬁ. ()

The state of neglect and disorder which has hampered\bucchero

' research and Etruscan studies in general has changed rapidly during

recent years.(6) Numerous articlés and monographs devoted to identifying%}
:3 individual bucchero workshbps and to presentation of museun; holdings are

+ currently available. ('7) Archaeological excavations have also yielded

new, well documented material for the study of bucchero manufacture. (8)

o

~ (4) This is not intended to depreciate the important cont¥ibutions to the

study of Etruscan culture by Martha, Montelius, Ducati and others. None !
the less, a considerable amount of buléghero remains unpublished. For -

~example, in 1975 it was noted that 1352 bucchero vessels at the Louwvre
along with thousands of fragments conprises a body of material "quasiment !
inédit". Defosse (1975a) 1073 n.l. : . . ii,

© (5) DePuma (1976) 223E and Defosse (1975a) 1073 n.1. The unfavorable view|
. is succinctly express d by John Boardman in The Greeks Overseas (2) -« -
| (1973) 196, who terms Etruscan art in general as "'the showy blend of

| Greek, Oriental and barbarian taste.which can still inspire or impress
| those who cannot come to terms wWith ‘the more controlled achievements of °
: Greek art". Similar circumstances retarded serious study of Hellenistic
| black-gloss pottery. See Morel (1963) 8, and Cook (1972) 203. :
© | (6) See Pallottino (1974) 23-3L. ‘ !

. (7) For a bibliography see DePuma (1976) 228, and Defosse (1975b) 485-486
- (1974) 150-152. Relevant articles are cited throughout the present text. :

[ (8) Especially the excavations at Murlo which have yielded ymuch stratified
| material, especially from the early 6th century. See Nielsen, E. and
' Phillips, K. AJA 81:1(1977) 85-100 for the most recent report and bibli-
; ography of eaTlier campaigns. '
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 Much of the most rre'c_:-er.x{:"soho:larehip deals prmar:Lly with stylistic’
developments in bucchero productlon ‘associated with particular workshops, ]

selected vessel types or material from separate geographical regions.(9)
| However, ‘questions related to the manufacturmg technique used by bucchero
workshops are also receiving attention. There have been occasional l

| exposés on how the pottery may haye been fired and. colored, but the app11~

catio?‘of/-modem analytlcal procedures has prov1ded part1cu1ar1y relevant i
Idata ay . . : o ﬁ

sciences have therefore yielded evidence which can be appl /é’d\to a reas-

sessment of views on some fundamental aspects of bucchero manufacture. '

Among these topics which have occupied researchers, the present investi-
3

gation'will examine three questlons concernlng bucchero manufacture:

1. The\erJ.gms of the techniques employed

2. Contributions from local and foreign artistic traditions to the |

3. The :mlportance of metalware and other pottery :Eabrlcs as proto-

types for bucchero vessels. : i

N

It is intended to examine these 5pec1f1c toplcs in order to obtain \1

a more comprehensive mderstandmg of the degree to which Etruscan potters

|

and tb examine the 1nf1uence exerted by other types of pottery and obJects
1

|
‘ dreW\on foreign expertise and artistic tradition when developmg bucchero |

in diffé«%r{t materials on bucchero shapes and decoration.

| —— - S |

il (9) There is also a growing body of material on the export of bucchero, '

w| See Defosse (1975a) 1074. . |

“(103 Miriani and Storti (1953) 81 and 91 n. 24. Refer to some of the
early expenments w1th reduced fabncs See infra pp. 118ff.

The combined act1v1t1es of spec1a115ts in the humanities and phys:Lcal ‘

_shapes and decoration of bucchero. ' P

‘.

)



. (12) ibid, 1-61.

“
" Research has established that the shapes and decoration employed by g;

i bucchero workshops can be traced in many cases to prototy'pes occurring 1n
|

1! Near Eastern and Greek art. (See Appendix In) The present discussion

{ will not attempt to amplify the existing results of stylistic and typo-
! ’ : . i
ii logical investigations. However, there will be discussion of the i.nter—. }

|\ pretat:Lons placed on these findings with respect to the aims of bucchero

~
[}

i craftsmen. : d
' It has also been demonstrated that bucchero often duplicates the
i form and decorative schemes found on metalware and ivory objects, of

foreign and local manufacture. (See Appendix I.) A reassessment of the E:

scholarly attempts to trace the evolution of particular motifs and styles
‘Fw:tll not .be attempted here. There'will be, on the other hand, dlscussmng
i of the validity of certain assumptions based on similarities between
I bucchero and obJects in metal ard ivory made about the intentions oF
bucchero craftsmen.

Bucchexo from Caere (Cerveteri) provides the basis for discussing™
the implitaitions of vase forms and decoration chosen by bucchero work- *i

shops, although reference to pottery and other material from different ‘f

sites affords necessary comparative data. It was decided to limit ¥
clliscusslion to bucchero from one site in order to'keep the present discus-,
' sion wi'thiri_reasonable bounds. The bucchero from Caere is quite appro-
priate for “this sfudy of the origins of bucchero production since it‘ is |
'belleved that the earliest worg.shops were located at Caere. (11} Buccheroi|

sottile from Caere has also been subjected to a typological study of its

forms, thus making it especially useful in the present context. (12) d

| (11) Ramage (1970) Z. - :
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" This investigation will only consider the first phase of bucchero
| production during which time vessels with especially thin walls, (ca.

| 11 mm. thlck), were being ‘made. (13) This limitation does not hamper dis-

' cussion since it is the origips of bucchero manufacture which are the. *
|L primary concern. - -
:: " The major portion of this investigation will be devoted to the
w‘ tedmlcal aspects of both fabncatlon a.nd decoratmn of bucchero. This

i !
| ¢choice has been made because it is in this area: that sc1ent1f1c research -

. conducted during the ISast few years seems to-offer definite solutions to
‘prev:xously unresolvéd problems. Elucidating the detalls of the bucc.hero b

‘| nmnufacturmg process offers more-than a purely academlc knowledge of the“

11 capabilities of Etruscan potters. Misunderstanding the technical - f‘

I

! processes used for bucchero manufacture has contributed to what seems to .,
i be a misleading jmpression of the impact which contact with the Greek "

! ceramic tradition exercised on pottery making methods in Etruria.

ij It has been claimed that the bucchero coloration was obtained by
;:1 the same procedure which Greek pottéi‘s employed for producing a black- 1

‘flrmg slip. This assumption :has led.some: “scholars ! fo; suggesti: chati%
!Ib.uccteio was actually made by Greek potters w0rk1ng in Etruria.(14) The ‘.
“dlsthmct possibility that workshops manufacturing Greek type. pottery were h

established in Etruria by Greek immigrants, (infra pp. 16 f£.), would
tend to support the suggestion that Greek potters could have originated
the bucchero sottile fabric. However, there is now a growing body-of
evidence which iﬁdicates' that the technique used to color bucchero was
not .identical to the methods used by Greek craftsmen to produce black

(13) Not all of the earliest vessels were equally dellcate On the
chronology of bucchero producuon see infra pp. 7

.(14) Banti (1969) 73.
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color. Thus there is reason to question the view that bucchero manufac-

| ture depended on Greek expertise for its technical and artistic success.

The present discussion will attempt to determine how closely the

i bucchero technique actually follows Greek pottery\production methods and

| methods used by Italic potters in order to evaluate the potential contri-:

bution from Greek ceramic technology to the development of bucchero sot- :;

tile. This will be accomplished by comparing results from pﬁblished

I analyses of bucchero with results from similar experiments with Greek

pottery. Analytical data will be supplemented by findings from attembts ‘

to reproduce bucchero .and by observatlons obtained from viewing prlmlt:we

pottery productlon techniqbes in use today. }?

Before comnencmg the discussion of bucchero manufacturing technlques

a few remarks are warranted on the topics of buccherc chronology and on

the archaeological context in which bucchero first appears. This commen-ii

tary is important fgr two reasons. Assumptions about the derivation of !

|
1

i
|
b
|
i

i
‘.
[t
i

i Etmria Therefore to understand the basis for these assumptions, some ‘

. ®* A]]l dates are henceforth B.C. unless otherwise indicated.

" bucchero sottile also derive in. part from various types of evidence for |

contact between the Hellenic civilization and the Iron Age culture of }‘

apprec1at10n is needed of cultural and historical phenomena observable 1n1‘

‘5 Etruna during ‘the period when bucchero was developed. The second purposg

of this brief digression is to define what is meant by;_::,the adjective

'Etruscan' in the present discussion. It is necessary.to comment on this!
i

topic because the term 'Etruscan' has not always been used consistently |

or with the desired precision when describing the evolution of Iron Age
society in Etruria. , ‘ 1

Bucchero sottile was first made during” the 7th century.® The
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variety with the'thinnest.wallé-was made oﬁly for a short peri&d of time,?

perhaps 25 years;\ Toward the end of the 7th century, -vessel walls became

thicker and remained so until sottile p}oductidn ended, probably in the

early 5th century.(15) A thick-walled variety of bucchero, 'pucchero

jithe beginning of the 4th century. (16)

. pesante', which frequently had elaborate, molded decoration, also emerged;

! during the second half of the 7th century and continued to be made until i

_ Although it is possible to give a broad outline of bucchero chronol-i

ogy, affixing a specific date to the earliest phase of bucchero produc-

tion is fraught with difficulty. Problems arise from three sources: the %

fact that bucchero chronology has been based on finds from tomb groups;

" which provides the basis for bucchero chronclogy} arid the incomplete or

' faulty documentation of bucchero finds.

The essential difficulty involved with establishing chronology on

' the evidence afforded by tomb groups is always the same. There is

. always the possibility that some of the grave offerings were obtained at

the time of burial, while Pthers were acqu1red by the deceased's house-

i hold at some 1ndeterm1nate time before his 1nterment. There is an

example of a pottery vessel whlch was kept for about 80 years at a
sanctuary, before being discarded;(17) so it may be that private house-
holds occasionally reserved objects for a generation or more before
including them in a group of burial offerings.

(15) Ramage (1970) 3. i

(16) Ramage (1970) 3, DelChiaro (1966) 58-103.

(17) Boardman and Hayes (1966) 21. The vase was a Middle Protocorlnthlan !

01noch01, apparently kept until the mid 6th century

. disagreement over what absolute dates should be assigned to Greek potteryﬁ
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It has been suggested that a Greek vase in an Italic context might

| tend to be treated as an heirloom, being sufficiently esteemed as an

|
I
. generation. (18} Accepting this assumption could lead to the conc1u51on

that bucchero found in association with Greek pottery should be a551gned

Iw1th ample justification, that there is every Teason to expect owners of

- bucchero sottile would attach as much value to these excellent vases as

| they would to Greek painted pottery found in the same tomb groups.(19)
i One could suggest that bucchero be assigned a later date than the

to compensate -for the time elapsed before new(pottery styles in Greece
and Magna Graecia were exported to Etruria. It-is difficult to know how

to estimate the time interval for such a transfer. However, since there

i are many indications that contact between the coast of Southern Etruria

i and the Western Greek colonies was quite regular during the 7 "century,

(infra pp. 21 ff.} it can be assumed that the time-lag in questiop was

| minimal. (20a)

Although it seems reasonable to suspect that bucchero sottifle ves-
sels were made at the same time as the earliest Greek pottery found in
association with them, there is not always agreement on what date should

be attributed to the Greek vessels, themselves. The generally accepted

(18) See Ridgway (1968) 239 on the inadmissibility of evidence based on
"“the heirloom argument.

Y (19) Ramage (1970) 14.

(20a) Pohl (1972) 278.

: Greek pottery found with it on the grounds tha allowance should be made t

| chronological sequence for Protocorinthian pottery is based primarily on

imported obJect of ‘high technical quality to be passed from generatlon to

ﬂ a later date than the imported vessels. However, it has been p01nted outh

1




~ compounded by the haphazard procedures employed by those who discovered

‘ fact that the rather simple geometric decoration applied to the earliest ;

' for establishing fixed datés in the bucchero chronological sequence are

; many of the.Etruscan tombs. Material from several of-the tombs wifich

9

. ‘
finds from the Greek mainland. However, it now seems that changes in
style may have occurred at a different rate at some sites in Magna
Graecia.(20b) Since some of the Proto;:or-inthian pottery used to date
bucchero may have come from -Westem’ Greek colonies, .itl would be hazardous
to date bucchera uhconditioﬁally on the basis of associated pottery
imports. (20c) The determination of absolute dat?s for tombs with buc- w‘

i
chero by reference to Protocorinthian pottery is also complicated by the “

I
Protocorinthian vases was not abandoned when figural decoration was L
introduced. (21) Since Greek vessels with geometric decoration provi |
the reference points for dating the.earliest examples of bucchero soqtileiL

it is not surprising to find different dates proposed for the beginning

- of bucchero production.

The problems encountered because of the dependence on Greek pottery |

. provide evidence for bucchero chronology is incompléte because all of ﬂjl

finds were not kelflat properly recorded,or both. There have also bee
' ' I

(20b) Pohl (1972) 296. Until such potential discrepancies are clarified,},
one has little choice but to accept -the chronology developed by Payne. |
See infra n. 41. f

lu
|

(20c) It would be useful to analyze some of the Protocorinthian vessels 4
found in association with buccherc to assist in identifying their source |
of manufacture. . f}

i
H
i

(21) Weinberg (1941) 40, observes that vases were decorated with the ::
same geometric designs until the end of the 7th century while the figural
style evolved along side. New forms were also added to the repertoire. “
See Payne (1930) 1-15. Pohl (1972) 296, comments on the longevity of
the Middle Protocorinthian ovoid aryballoes. :

Ctamoimrimre oz - - |

K...
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ilnstances when furnishings from individual-tombs, or £rom 5eparate burlals‘

'wlthln a 1arge tomb were mixed with extraneous flnds (22) It has been

-

“securely established that the earliest chamber tombs in Southern Etruria .

?and Latium do not contain buccﬁéro‘(23) but since some of the tomb groups ﬁ

wdatable to the first half of the 7th century were not preserved intact, !
Joo p
|(24) it is difficult to be sure when bucchero was first made. -

The bucchero vessels from the right-hand chamber of the Regollnl-'
mGa1a551 tomb at Caere are generally considered as belonglng to the 1n1t1a1
phase of bucchero production. (25) There is not, however, agreement on ﬁ

Hwhat absolute dates should be attached to the Protocorinthian pottery

.

mfound in association with the bucchero. (26) Those favoring a ‘'high'

ichronolongconsider ca. 675 as an appropriate date,(27) while a date

\

|(22) A recent’ discussion on the status of the major Orientalizing tombs
talong with a critique of attempts to reconstruct some major tomb groups
Jis given by Strom (1971) 140-170. See also Ramage (1970) 11-15.

‘(23) Such as the Bocchoris tomb and Warrior tomb at Tarquinia. On the
'Bocchorls tomb see Hencken (1968) 374-176, Strom (1971) 149-150, and .
jRamage (19%0) 2. On the ‘Warrior tomb see flencken (1968) 201-220, and i
‘Strom (1971) 141-145. The earliest tombs at Poggio Buco do not contaln I
ibucchero. See Matteucig (1981) 54-64 and 70, and Bartoloni (1972) 221 ff !
See also Pohl (1968) 264 ££. and infra n. 33

(24) Strom (1971) 155, notes that'no pottery whatsoever was kept from the |
uCastellanl tomb at Praeneste which is approximately contemporary with the |
'Bernardini and Barbarini tombs datable to the first half of the 7th cen-
Mtury ibid. 154-159. It was thought that some bucchero sherds were found
Ain the Bernardini tomb at Praeneste but Curtis (1919) 10 ff.Yand 87 ff.,
}1nd1cates they may have been mixed with the finds at a later date. See ‘

Strom (1971) 1s51.

‘(25) Ramage (1970) 11-12. However they may not be the earliest piéces of
'bucchero. See Bonamici (1974) 87, and infra n. 27. ) i

I(26) Pohl (1972} 274, n. 69, maintains that, '"There is almost no pottery
|1n the Regolini- Ga13551 tomb which can with certainty be attributed to the!
ichamber, (i.e. the right-hand burial), owing to the circumstances of !
i “
I

]
1
i

i

excavation''.

1

(27) Colonna (1968) 268.

v,
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during the third quarter of the 7th century has also been proposed or'
|this burial. (28)

4

P The discovery of a tomb at Ceri, some 5 km. East of Caere, containing
' {
|1mpasto early bucchero and Protocorlnthlan pottery seems to favor the

hlgher chronology.(29) An impasto amphora from the tomb has been compare

| to another such vase found in a burial at P4 thekoussal -which ceould be as

SR = PULEN .~ PR

\
L
!

|ear1y as the first decade of the 7th century.(30) A Cumaean oinochoe Wl

\herons portrayed on the neck and an aryballos bgth resemble Early Proto-

-

corznthlan types but may well be Middle Protocorlnthlan versions of the
|

learlier style.(31) .,A

s

|
i A 'tall kotyle' from the Ceri tomb is cons1dered as Early Protocorln-

hthlan by some.(32) A kotyle from the right-hand chamber of the Regolini-

‘6313551 tomb has been cited as another contemporary example of the kotyle
Ifrom Ceri. (33) However another author prefers to assign the Regolini-
|Gala551 kotyle, along with the rest of the Protocorinthian pottery from

‘thls burial, to the Late Protocorinthian peribd. (34] There is also a

difference of opinion on where to place two Protocorinthian skyphoi from

{28) Strom (1971) 168, would date the chamber to this period.

{29) The contents are briefly described and partlally illustrated by

Colonna (1968) 268 and figs. 3 and 4, pp. 269-270. But see also infra
n.35.

(30) Ridgway (1973) 16 and 28, places,the Pithekoussai burial in the Earlyj
Protocorinthian period, (720-690). He suggests a date for the. Cer1 burial
I"in the region of 700-690", in Ridgway (1974) 48.

(31} Colonna (1968) 271.

(32) Ridgway (1974) 48 and Colomna (1968} 271.

(33) Colomma (1968) 271.

| (34) Ramage (1970) 2 and 12. o |

-
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the Ceri tomb in the Prbfocorihihiaﬁ.ééQﬁéhcé;(SS)

. As yet there is not complete publication of the Ceri material so j
there should be some reservation about interpreting the find irrespectivef

of which chronology one chooses to accept for the Protocorinthian pottery.
The tomb was apparently a smgle chamber, but not of the earllest type
knowh (36) There is no.mention of the mumber of burials, (37) and it ﬂ
seems possible,that the tomb had been disturbed. (38) It is also p0551b1en
that a bucchero amphora from the Cer1 group is not true bucchero but a
'buccheroid' fabric, (39) which may have been a precursor to bucchero

sottile. (See infra pp. 31, 58-59 ff.)

Given the uncertainty about the process governing the selection of’ !
I"

material for burial, the doubtful integrity of some major tomb groups and;

——— e ‘|
(35) Ramage (1970) 14, describes material on display from-Tomb 2 in the |
Cerveteri Museum. Her brief description of the bucchero and other pot- |
teﬁ;vlndlcate that she is speaking about material listed by Colomnna as

ed from the Ceri tomb. However, Ramage does not mentiSi the Cumaean‘
oinochoe illustrated by Colonna. It may be that some material was over- h
looked by Ramage, or possibly there has been a mixing of the Ceri material.
Hopefully this confusing situation can be resolved by full publication of]
the tomb group. :

‘The two Protocorinthian skyphoi could be of post 650 date,according j
t6 Ramage (1970) 14: Ridgway (1974) 16 and 28, suggests a date between
700 and 690; Colonna (1968) 271, considers the finds cannot be later than
the end of the first quarter of the 7th. century and cites a globular ;_
aryballos made in bucchero which he also feels should be 'at least as !
early as the bucchero from the Ceri tomb.

(36) Colonna (1968) 268, gives no illustration but notes that the tomb |
was" a "hypogaeum' without a bench as opposed to the earlier ‘semihypogeum!!
variety. See also supra n. 23. {

(37) Colonna (1968) 268.

(38) Ramage (1970) 14, mentions that Tomb 2 of the Cerveteri Museum was -
"not intact'. See also supxa n. 35.

(39) Ramage (1970) 14, says the amphora none the less ''looks like real
bucchero. Colonna (1968) 268, described all three vessels as ''reddened!
during firing" which makes them sound more like buccheroid than true |
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the imprecision inherent in relying on Protocorinthian pottery for abso- |
|

lute chronology, it is impossible to assign a finite date to 'the earliest |

[examplés of bucchero sottile. On the one-hand, there seems to be ample

!
H

evidence that bucchero manufacture had begun by the Late Protocorinthian ;
4 | . “

period, (40} which according to the traditional chronology began at about ﬂ
_ !

650.(41). On the other hand, the Protocorinthian pottery and impasto f
IS |

jamphora from. the Ceri tomb group suggest that the bucchero from this tonb |

|
iis earlier. However, the upper limit of 690 B.C. proposed for the Ceri

burial appears rather extreme in light of the other evidence. It has i

| recently been suggested thafia compromise &ate for the beginning of buc-

chero production, ca. 660, would be a suitable choice for the present;

|

!

|until a comprehensive review of the chronology for the entire period is |
, .

I

possible. (42} Since this proposal conforms reasonably well with éxisting

ol
Hevidence, it is considered that bucchero sottile emergéd as a distinct
ﬂfabric at about the middle of the Second quarter of the 7th century for

%}the purposes of the present study. It is none the less recognized that

| this approximate date may need revision when new evidence is brought to

| (40) Ramage (1970) 11-14. In addition to the tombs cited by Ramage, Tomb

. 75, Zone A, of the Banditaccia necropolis at Caere contained-garly
 bticchero along with an ovoid aryballos and a pirifomm aryballos) See
Ricci (1955) fig. 115, 4-5. Both the forms and decoration of these two
vases are comparable to Late and Transitional Protocorinthian types,
respectively, as illustrated by Cook (1972) fig. 5, p. 50. See Pohl (1972)
264 ff. on the chronology of four tombs from the Sorbo necropolis, (See
fig. 267), two of which contain bucchero.

Bucchero also makes its first appearance at Veii with Late Protocorin
thian pottery in the Monte Michele tombs. The chronology developed for the
Iron Age necropolis of Qaattro Fontanili places bucchero in the later partJ

|
|
|
I

of Phase IITA which spans the years between 700 and 630. Cristofani (1969
70. See also Close-Brooks (1967) 323 ff.

(41) Payne (1930) 16, and Cook (1972) 53 and 338.

| (42) Gran Aymerich (1972) 55, n.3. A similar date has been suggested for
~ | the earliest bucchero at Veii. See Cristofani (1969) 70. :

| _ i

I
!
1
i
i
!
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" |bear on: the problem. (43)

.| upper limit of-buc;:hero pi‘oductiori within the "Orientalizing Period" in

3 (44) begins during the closing years of the 8th century, or perhaps

. Accepting a date in the second quarter of the 7th centunlr places the

Etruria. The Orientalizing Period is generally gubdivided into an "Early'|

1
|

‘and a "Late' phase. The Early Orientalizing Period, which corresponds to

Pallottino's Phase III of the Iron Age chronological sequence in Etruria,

!slightly later at some sites.(45)
' It is difficult to assign an absolute date to i:he'beginning of the
Late Orientalizing period for two oreasons". The principal reason derives

! from the fact that there is a gradual transfommation of the Early Orien-

rta'lizing material culture with no single event whi'ch provides a convenient
f starting point. One‘is also faced with problems-analogous to those
encountered when trying to fix an absolute chyonology for bucchero since
: chronological reference points are once again{based on Protocorinthian

pottery predominately found.in tomb groups.

Te is some agreement that

/a date during the second half of the 7th is desirable for the end

 of the Early Orientalizing Period in Southern Etruria. The interval

' between 650 and 630 which corresponds roughly to "the time span allocated

(43) Gran Aymerich (1972) 55, feels that a detailed study of stylistic
evolution in bucchero and other pottery types in Etruscan contexts is

" needed to resolve chronological difficulties. However, it seems more
likely that excavation 'of habitation areas yielding well stratified mate-
rial, such as those at Poggio Civitate, (See supra n. 8), would provide
a more reliable chronology than material from t groups subjected to
typological analysis.

(44) Pallottino (1974) 48-49, and (1939) 108-117.

(45) Coastal towns in Etruria seem to display Orientalizing characteristic
before inland sites. Pallottino supra n. 44.; Strom (1971) Z01;
Cristofani (1969) 67-70. ‘




' tic arts, is considered the hallmark of the Late Orientalizing Pericd. (49)

' L 15

N

"7l to the Late and Transitional Protocorinthian styles, offers an acceptable|

comprcnni:‘é’. (46) Thus the appearaﬂce of bucchero occurs during the closing
years of the Early Orientalizing Period. ' ' :t
The noménclature.use_:d to denote tfis Ehroriological period reflects
thé appearance of objects imported from the Near East and Greece in =
archaeological contexts in Etruria and Southern Italy.(47) The term
'orientalizing' also refers fo the fact that pottery and metalware made b)

craftsmen in Etruria often derive their style and motifs from Near Eastern

and Gre¢k artistic traditions. The Early Orientalizing Period is distin-

|| guished by the preciominance of inhumation over cremathr, the ‘
| construction of chamber tombs and tunuli, as well as by the inclusion of :

ivory and metal .objects of oriental character in these burials. (48)
These phenomena continue during the Late Orientalizing Period,
Pallottino's Phase IV. However, Greek pottery imports and local fabrics
which copy them to a greater or lesser degree become much more pientiful. |
This prevalence of Greek elements‘over those derived from the Near Easters

tradition,which is apparent both in ceramic 'prodﬁ.ctign and the other plas;

(46) Strom (1971) 201, suggests the middle of the 7th century. Cristofani
(1969) 70, suggests 630 on the basis of Close-Brooks' chronology for Veil)

Period III. Pallottino (1939) 127, and Brown (1960} 46, give the 'late 4,
7th century'as the cut-off date. On the Late and Transitional Protocorin-|

thian chronology, see Strom (1971) 110-111, and supra n. 41.

(47) The period between 700 and 550-is also known as the "Archaic Period",
Matteucig (1951} 79, and Richardson (1976} 43-62.

(48) Pallottino (1939) 108 ££., Strom (1971) 11. See also Brown (1960)
1-45, and Richardson (1976) 43-62.

(49) Pallottino (1939) 115 f£f., Brown (1960) 46-90, and Ramage (1970)
4-11. Among the other numerous publications which discuss the influence
of Oriental traditions on both Greek and Etruscan art see: Akurgal (1968)
Demargne (1964), Blakeway (1933), Colonna (1961), Dunbabin (1948), '
Mansuelli (1965) and Whittaker (1974). - :

et




'“Oriental ctaftsmen in Etruria. Sllver bowls, including one from the

; - A 16

i One of the principal issues concemning both the development of the

lorientalizing styles and the origins of bucchero sottile is the possibil-

ity that foreign craftsmen settled in Etruria during the Orientalizing .

IPeriod. It is not intended to resolve the question at this time, but to

4

explofe the implications for bucchero manufacture by citing some of the
ev1dence used to support the hypothesis that foreign craftsmen came to

;Etrurla.

Metalware from various tdmbs provides evidence for the presence of

'Reg011n1 Ge1a551 tomb have engraved decoration showing procesions of

hwarr1ors and huntlng scenes which link them with similar vessels from the |

|Near East and Cyprus. (50) There is agreement that these bowls were in

most cases produced by Phoenician craftsmen.(51) It is also argued that H

‘some details in composition betray attempts by 1mm1grant craftsmen worklng;

| |
in Etruria to include Etruscan elements in scenes which are otherwise I
f

‘oriental in cohtent and style. (52) “On the .other hand, the validity of |
thlS ev1dence has been challenged (53) , |

1 The comb1nat10n of Oriental subjects and sty11st1c conventions ren-
i:dered according to Etruscan practice have also led specialists to the

wconc1u51on that 1mm1grant artisans, probably from Syria, produced the

511ver panels decorating a cista from the Castellani tomb (54) At least

H
|
i
\j (50) Hopkins' (1965) 191-201.

| (51) Randall-MacIver (1972) 106-108, Hopkins (1965) 203, ‘Strom (1971)
| 123 ££., and Brown (1960) 27-30.

i ,

| (52) Hopkins .(1965) 200-203. |
(53) Strom (1971) 126-127. _ | T ’

' (54) Cristofani Martelli (1973) 118-119, draws attention to the motif of
the dancing soldiers as a local elenent, See also Strom 92_c1t 212 214.

%
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|isome of the gold jewellery found in Chamber tombs of the late 8th and
ﬂéarly 7th centur¥ could be considered as resulting from "a co-operation of
ﬁimmigrated Syrian and local Etruscan craftsmen'.(55) -A final piece of

levidence for the presence of foreign metalworkers in Etruscan towns con-
. - 5 : <
'sists of examples of bronze plaques with iron inlay.f%6) As this tech-

@nique was commonly practiced in the Caucasus, it has been pbsfulatgd that ﬁ:
ﬁcraftsmen from this area introduced the new tecﬁnique to Etruria during
‘the Early Orientaljzing Period.(57)

Ivory objects with cailed and incised decoration funish additional
;testimony supporting Fhe idea that artisans_came from abroad and estab-
"1ished workshops in Etruria. The ivory carvingg‘included animal "figurines ~
ﬁand pyxides which can be traced to the traditions of Syrian workshops.

. The earliest examples look like imports but the gradual abandonment of
'Oriental conventions suggests local apprentices took over establishments

jfoundéd by Near Eastern immigrants in Etruria.(58) The fact that ivory
i(55) Strom (1971) 211-212.

- (56) The plaques or chariot fittings from Populonia are illustrated by
Minto - (1954)° €ig. 19, p. 317. A protome or 'pole end’, reputedly found !
‘at Praeneste was also made with this technique. Brown (1960} 21 and Pl.Xa:
2 i

*(57) Brown.(1960) 21-22, notes the scarcity of comparative material. !
. Boardman (1973) 62, cites pendants and figurines of Caucasian flavor in
|Greece during the 8th century. :

i Bronze cauldrons ‘with protome attachments and single protopes from |
. Etruscan tombs have parallels in the Orient and Greece. See Amandry (1956)
1 239-261;. and Maxwell-Hyslop (1956) 150-167. It is held that these objects !
. |were imported into Etruria from North Syria or perhaps Greece. See Strom

' (1971) 131-134, Boardman (1973) 62-66. However, if Syrians can be credited
|with founding ivory and precious metal worl€hops in Etruria, it seems hard
1to dismiss Maxwell-Hyslop's suggestion, op.cit. 161 and 165 that immiiggyi
i bronze workers from this region also went West to Italg*\§ge alsa Hop |
IAJA 64 (1960) 368-370. | ;

[
t , .. . “
*(58) Brown (1960) 2 6-8 and 32-34. Some objects also show Ploenician }
_influence. Strom (1971) 203, accepts Brown's ideas. i

|
P . . . - - . . 1
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ﬁwas not a nﬁti§é'material in Italy certéinly strengthens'the probability ;

: that Syrians initiated the local industry. (59) .‘ -

18

The appearance of what seems to be locally made pottery with painted?

 decoration and shapes which basically copy Greek fabrics, (see infra op.
!60 ££.), also leads to the conclusion that immigrant craftsmen settled in'

: HEtruria during the Orientalizing Period. A crater from Caere with panels.

hshpwing the blinding of Polyphemos and a naumachia may have been made

flocally_by the Greek Aristonophos, (or Aristonothos), whose signature

|
ﬁappears on the vase.(60) His style and the shape of the crater have led

' to the theory that he worked first in an Athenian workshop, then moved

\ . “of the 7th century.(61) The possibility that he estabiishéd a pottery

‘shop in Etruria is strengthened by the discovery of another crater at '

“Caerejgainted either by Aristonophos or someone trained by him. (62)

The archaeological evidence for the presence of foreign craftsmen

resident in Etruria during the first half of the 7th century,£63} althoug%

| _
" 'West to Syracuse and finally settled at Caere, or Cumae, toward the middle
» . |

impressive, is not yet conclusive. On the other hand, literary soﬁrces

corroborate these findings. There is an anecdote which claims a certain |
. 7

iDemaratus of Corinth left Gfeeée and settled at Tarquihia when Cypselus

1 (59) Brown (1860) 2, Ramage (1970) 5, and Strom (1971) 203, follow Brown.

 Boardman (1973) 60, postulates Oriental ivory workers at Athens.

' "aigo infra p. 62.

- _H(GO) von Vacano (1965) figs. 19-

20. Demargne (1964) figs. 532-533. See

| (61) von Vacano (1965) 77. Bonfante (1960) 168 n.41.

" (62) Bonfante suprai6l. Cristofani Martelli (1973) 111; and Cristofani
1 (1969) 62 n.5. The ‘vase is still unpublished. : -

| (63) In addition to what has already been noted, two newly discovered

- i stone statues from the vicinity
~l See Ridgway (1974) 48.

of Caere may be the work of jmmigrants.

-

.
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N
l'came to power in 657.(64) The story a

hht he brought craftsmen with
‘hlm who introduced terra cotta manufacturing and painting techniques to
iéthe local populace. (65) - |

| Two inscriptions ‘in Etruscan on pottery|vessels from Etruscan sites
i%also seem to indicate Greeks living among the focal populace. The first

i from Tarquinia, _presumabiy identifies ruti]zhipucrates as the owner of

I ) - . .
ithe vessel. Conceivably, Rutilius was thefson of a Greek, Hippocrates,
,who married an Etruscan woman as did the s of Demaratus, according to

the literary tmodition.((uﬁ) A bucche

‘gives the name of someone. who appears’to be another ‘etruscanized Greek",;f’

‘ ETTele;cles. (67) These graffiti con%dered in conjunction with the ivory,

jmetalware and pottery from Etruscan .tombs leave hardly any choice but te

;jaccept the su}bstance, but not necessarily all the details, of the

' Demaratus legend. (68‘) ) - '
- More concrete proof of Greeks living in Etruria after the Early

" Orientalizing Period has also'beccme available with the discovery of a

|(64) Dion H. '3.46; Livy I. 3#;»_1?1/111)7 N.H. 35.43.152; Herodotus 5.92.
‘.iCited by Richardson {1976) 89 and 118. N

i
I

(66) Richardson (1976) 66.
|

(65) Pliny N.H. 35.43 151-153 and 35.5:16. Cited by Richardson gupra.n.64. |

’

‘i ’ - ‘,. -
1(67) Colonna (1968) 271. The full reading is mi larthaia telicles

i lextufu(za); Colonna (1973-1974) 143-144, lextumuza teferring to the vase !

“itype. Telicles may have taken the name Larth upon receiving Etruscan
‘citizenship; Colonna (1970) 649 and 649 n.4. Possibly the owner was L
|Larthia, a feminine descendant of Telecles. See Pallottino 212-214, on the|
lirregular formation of feminine names and on gentilitial names. -~ ‘l{
‘ ‘
' |

|

|| (68) Mansuelli (1965) 64; Richardson (1976); and von Vacano 118, Such
|immigrants would presumably have promoted the adoption of the Cumzean
‘Greek script used in the earliest Etruscan inscr%?tions. See Pallottino
1 (1976) 209-211; and Heurgon (1969) 118-119; and Hencken (1968) 616. i

Tyballos from a tomb near Caere i

1
!
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Isanctuary at Grav1scae the port of Tarqu1n1a The structure, built ac-

|

Icordlng to Greek methods, contained votive offerings with Greek graffiti
rand a C1ppus dedicated to the Aeginetan Apollo.(69) This sacred bulldlng‘.

|
‘was erected around the year 580, (70) and thus predates the peripteral j

,-‘temple at Pyrgi near Caere which had previously been thought of as the

i
Iearllest architectural testimony of Greek metoichoi in Etruscan Ports. (71ﬂ
I
I

I Essentially, it seems that Greek artisans reached Etruscan sites in -

”Iincreasing numbers during the course of the Early Orientalizing Period.

IThe establishment of Euboean settlements at Pithekoussai on Ischia and atI

'Cumae during the second quarter of the 8th century and the subsequent

ke . .
| foundation of Greek colonigs in Sicily, no doubt accounts for much of the:
N . :
!Orientalizing art reaching Etruriatn The artifacts of both Italic and

[

IPhoenician origin which Have been found étPitﬁekousSai,(ZZ)p;ovide testi—I
IEmon.y of the role played by the colohy on Ischia and its sister city at I
Cumae as the Western terminus of trade routes from the emporlum at Al ;

H

1n North éyrla where Greek traders had established themselves by the
I8th century. (73) There is also evidence from Pithekoussaiﬁurthe 1mannfas—-

i
‘sure of bronze jewellery and for the processing of iron brought from Elbaq _

- (74) "Thus one can 83511y imagine Greek'traders and craftsmen calling at |
W : .
— .
I

| '
I(69) Torelli NSc (1971) 195 299, Ridgway (1974) 45- 51 and figs. 9-11.

J (70) Ridgway (1974) 49-51, : .
| (71) Pallottino (1975) 87 and 111-112. N

(72] Ridgway (1973) 13 ££, and fig. 2.

I|(73) On the importance of Ischia, see Buchner (1966) 4-12, and (1971)
:163 -67; Ridgway (1973); Boardman (1973) 37 ff., and (1965) "12-15.,

5(74) Kleln (1971) 34- 39 and Rldgway (1973) 18

I
|
i
1s
"
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- Early Orientalizing Period, (77) it is possible that Phoenician traders
- were calling at Etruscan ports. . The bucchero vessels found at Carthage

. were presumably obtained during one of these Phoenician voyages to

~ jan boats visited the coast of Etruria, they did so less frequently than .

' those manned by Greek sailors. There is always the possibili§¥qfhat ;

21

| Etruscan coastal sites as ships made the voyage northward from Ischia to :

obtain supplies of iron.(75)

While the importance of the emporium at Ischia is beyond question,

" its existance need not preclude visits from Phoenician traders or the

- arrival of Near Eastern craftsmen in Etruria. If all trade goods passed

through the Greek colonies, it is hard to explain why some types of
$

metalware commonly found in Greece and Syria do not appear in Etruria.

. (76) Also, since Phoenician imports are plentiful in Etruria during the

Etruria. (78)

However, there seems to be no evidence that Phoenician pottery

reached Etruria. Greek wares did. This seems to imply that if Phoenic-}

Phoenician merchantmen transported Greek pottery along with objects of if'

. Near Eastern manufacture. Indeed, Protocorinthian pottery from Carthage

. (78) Turfa (1977) 368 £f. j

|
(79) strengthens this possibility. Essentiall#? one can not always know?
E

who occupied the ships which brought Oriental and Greek objects to-

f

(75) Of course, Etruscan boats could have visited Ischia or relayed iron'
and imported objects up and down the coast. See Strom (1971) 201.

(76) Strom (1971) 205-206. . ‘
(77) Ramage (1970) 6-8; Strom (1971) 206-216; and supra n. 45-48.

(79) See supra n. 78. The bucchero and Corinthian pottery is currently
on display in the Bardo Museum, Tumis. .

e —e LL +
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uEtrurla, but regardless of thlS uncertainty, it cén be seen that reghlar

l|
‘commercial contact existed between the Orient and Etrurla during the Early
I

Orlentallz1ng period. Even if Syrian or Phoenician immigrants did not
Harrlve in their own vessels, they would presumably have been able to book

passage on Greek merchant ships heading West.(80)

\
L

. This exposé devoted to the evidence for foreign craftsmen in Etruria
Wdurlng the Early Orientalizing period is not 1ntended as an attempt to

‘resolve the much-debated issue ®©f Etruscan origins.(81) Investigating

'thls topic is not necessary for a distussion of the development of buc-

uchero sottile since the first examples of the fabric appear after the

ﬁculture become evident. Chamber tombs, tumili and fossa graves contalnlngi

i

fclearly recognizable, particular traits which characterize the Etruscan

1oca11y made red and white pottery, as well as metalware and weapons of
local manufacture, often accompanied by imported objects pf orlentallzlng .
wcharacter, appear during the second half of the 8th century at Caere and

mother major Etruscan sites. Specialiéts are often somewhat vague, but ﬂ
i
\generally speak of 'Etruscans' as opposed to 'Villanovans', (the Iron Age H

1nhab1tants of Etruria), as soon as the period of chamber tomb construc- ﬂ
_\ |'\

'tlon begins.(82) Even, though inscriptions in the Etruscan language occur

|
|
i

|

I
i |
3(80) The Assyrian takeover of Syria and Phoenicia during the 8th century |
lprov1des a motive for craftsmen to migrate. Brown (1960) 1-2, Strom (1971M|
\216 and Hencken (1968) 597.

1 (81) On this question see Pallottino (1975) 64 f£., Heurgon (1969) 363- i
5 71 Hencken (1968) 603 ££., and Piganiol (1973) 16-48. I

I
g
L
I(82) Pallottino (1975) 71-75, Strom (1971) 11 £f., Richardson (1976) 48
}ff Hencken (1968) 753-758, "unlike Strom, places > the. Warrior's tomb in !
]hlS *Villanovan II' phase, but bucchero is not found in the earliest
ltombs of his 'Period III' which he considers the flrst Etruscan era.
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iisoméwhat-lé.tef.'than the":'firsﬁ tombs, (83) fhe‘tmiﬂtemipted burial sequence:;
I ' ) ' T
|\

|

Jand simultaneous, gradual evolution of tomb typés,(84j indicate that it is’
|
|

appropriate to consider the earliest chamber tombs as those of Etruscans.

Although we have noted that the chronology for this period needs - v
“further revision, (85) if is clear that bucchero does not occur in the
il

Hearliest chamber tombs of Etruscan cemeteries.(86) Certain elements of

&

ﬂdecoration and some of the forms used by bucchero workshops seem to-derive

ifrom Greek and Near Eastern tradition,(87) but the fabric and ensemble of ;

i
r

bucchero shapes indicate that production was initiated within the geograph-

|
h
hical boundaries of Etruscan territory as established by archaeological and

ﬁhistorical criteria. 7
I . .
! While this is not the place to debate the origins of the Etruscans,.

ﬁit is necessary to define more cléarly what is meant by the phrase

|*Etruscan craftsmen' as it is used in this study.w This definition
frequires a brief discussion of the Iron AgBEEmpﬂeﬁidm'Of Caere. Crafts—i(
imen at Caere who developed bucchero were exposed not only to driental ahd;
iGreek artistic conventions, but also to those used by the Iron Age Italicf
peputace. . -
g ; The Sorbo necropolis at Caere contained both cremétion burials and

bicoqital urns such as those found at other Villanovan.Sites, as well as

|
|

| (83) See Coflonna (1968) 271; and supra n.82.

!(84) Although development of tomb architecture is not uniform throughout

" |iEtruria. See Pajlottino (1975) 159; Colonna (1967) 1 ff. The sequence at |
|Poggio Buco from simple chamber to multi-chambered tombs is discussed by |
Matteucig (1951) 1-10. - . _ I
- |

|

I

(85) supra. pp. 7 ff. : .

| (86) supra. n.82.
_| (87) Ramage (1970) 19 £f., and Bonamici (1974) 87 £,
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'ﬁ inhumations in trench graveé of the type encountered in the Fossa Culture:

?lof Central and Southern Italy.(88) This would suggest that two separate J

~ethnic groups inhabited Caere during the Iron Age. However, the tomb

3 furnishings from both types of burial, essentially impasto pottery and

- and fibulae, are considered uniform in style. This seems to indicate

" that if different ethmic population elements originally came to Caere,

; they had already formed an integrated culture by the late 9th or early

. 8th century, the period when the Sorbo cemetery was inaugurated.(89)

The Jron Age grave goods from Caere also display similarities with

. archaeological material from Latium. The biconical ossuaries are con-

f sidered more closely related té those used in other parts of southern

ﬁ Etruria than to those used furtheér north at sites such as Tarquinia.

- Other vessels used for cremation burial along with other pottery offerings

t and fibulae resemble material normally found in the Fossa cultufe burlals‘

- in Lat1um7£ﬂO}*’Tﬁls cultural 'affinity' with Latium is not a phenomenon f

ii

. peculiar to Cerveteri since parallels in Iron Age pottery types, burial h

' practices and hut construction are visible between Latium and other sites!

such as Veii and Falerii in Southern Etruria.(91) - Co
- Lo

-

(88) Description of the Sorbo material is taken from Pohl (1972).

termining styllstlc evolutlon too subjective. See also Gantz {(1973) for“

a less critical review of Pohl's study.

(89) Pohl (1972) 293. Although not questioning this particular cdnclus1onl
Egg se, Delpino (1973) 555 ff., finds ‘the methodologgggsed by Pohl for |

(90) Pohl (1972) 293. Delfino (1973) 558-559, thinks that the 51m11ar1- h
ties between the Sorbo material and finds frem Latium are overemphasized,

' noting that the geometric designs decorating impasto from Caere have many|

similarities with material from Tarquinia.
| Z

+ (91) Gierow (1966} 483 ff; Gjerstad (1966) 241 ff. Colonna (1967) 16-18.
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(92) Pohl (1972) 279-292 and figs. 272-275.

! half of the 7th century.~ '

The material from later irbn‘Age burials in the Sorbo necropolis can;
be divided into two distinct groups. The first division includes Primi-
tive Impasto pottery and various types of fibulae which continue the

styles manifest in the earliest cremation and intnmation burials in the o

cemetery. The second category of artifacts occurs'in 'a few fosemeanda

\ :
large number of chamber togbs from the same necropolis. This material
includes pottery'and jewellery which is normally considered typical of

the Etruscan culture. The Etruscan fibulae are more elaborate,(92) and

' the pottery includes red and white painted vessels as well as impasto

pottery whose shapes are not found in the Iron Aée fossae and pozzi. Buc4

chero of the early variety appears in some of the fossae along with other:
Etruscan material. (93) | ﬁ
The obvious differences which distinguiéﬂdihe’Etruscan graves from :
the other contemporary burials have been interpreted as demonstrating tha%
the Etruscans were a new population elemént, arriving at Caere in the lat%
8th or early 7th century. (94) Whethé; or not one chooses to accept this é
demographic interpretation of <the Sorbo finds, (95) there afe other impor-{
|

tant conclusions which can be drawn from the two categories of Late Iron

(93) Pohl (1972) 264 ff. The four fossae containing Etruscan material are|
modestly furnished in comparison with the Regolini-Galassi tomb from the
Sorbo, or with other chamber tombs from Caere which date to the first

(94) Pohl (1972) 264 f£f.

|
(95) As the vast amounts of material from other Iron Age and Etruscan !
tombs at Caere is still unpublished, Pohl 72) 293, notes that present:
interpretations may have to be changed. Interpreting the material of the i
Etruscan type as an indication of the arrival of new population elements |
is challenged by Deipine (1973) 559-562. See also Colonna (1967) 18 ff. |

e
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| Age burials. The grave furnishings demonstrate that at Caere, as at San -

| Giovenale where Iron Age huts and Etruscan houses apparently coexisted,
| '

l%(gﬁ) the Iron Age pottery tradition was not.abandoned immediately with the

I
;lbeginning of the Orientalizing Period. A significant portion of the

population continued to follow Iron'Age fashions. It is also apparent

l

1.that the distinction between the Late Iron Age burials and burials con-
i taining Etruscan material reflects economic differences within Caeretan
| S

| society.

l

il When one compares the size and furnishings of Etruscan tombs with
!Lthe simple fossae containing meager offerings of Iron Age impasto, it is
ﬁ |
|
|

|
|
|
|

i tery does not permit a thorough understanding'of the social and economic :

easy to accept the proposition that the late Iron Age burials belonged to

a lower class of society at Caere.(97) 'ﬂﬁ%ﬁ@ter@éi from the Sorbo ceme-f

i}position held bf the.poorér segment of the Caeretan pppulation which
?Epreserved the Iron Age pottery tradition.(QS) However; it is plausible
Ilthat membgrs of this lower economic class became pottefs serviné the
ngealthier ﬁembers of the commmity at Caere. :
ii Pohl sees the homogeneous character of the impasto f{om Iron Age \
burials of the Sorbo cemetery as iﬁdicating that individual clans or

families did not ﬁake'their own pottery but relied on professional i

(96) Pohl (1972). 294 and 294 n.4. Villanovan pottery also continued to bei
made at Tarquinia during the Early part of the Orientalizing Period, the |
first Etruscan phase, Hencken (1968) /578-586. L

(97) Pohl (1972) 294-295. : ‘ |

! !

| (98) Pohl gupra n.97 It should also be pointed out that one cannot identi-

| £y specific racial characteristics for either the Iron Age or the

l "Etruscan' sectors of the Caeretan populace on the basis of the evidence
currently available from the Sorbo burials. o ]

| .
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péftéréliééjm Tﬁé ﬁéferiai'iilﬁStféféd ffom the Sorbo necropolis, mostly

These characteristics make it Seem likely that professional potters were

27

burial urns, hardly justifies this conclusion for the earliest period,
since the hand-built vessels show considerable variability in their pro-
files. It is suggested that women of the :households supplied their fami-f
lies' pottery before the advent of the wheel at Tarquinia and Rome, by ﬁ
analogy with primitive tribes observed by modern anthropologists. (100) L
The physical appearancelof the earliest impasto from Caere could lead to %
a similar conc1u51on N i
However, at Caere, as at Tarqu1n1a and various sites in Latium, a
transformation of impasto pottery occurs during the later part of the Bth‘

century whlch enables one to distinguish between Primitive and Advanced J
Impasto fabrics. (infra pp. 52  ff.) Advanced Impasto incorporates '

improvements in technique including the use of more refined clay and morei

' uniform coloration. Advanced Impasto was also often wheél-made, unlike ﬂ

|

L

the earlier hand-built variety. As would be expected with pottery made ﬁ
|

on a potter's wheel, the Advanced Impasto shapes are more standardized.

. , - .
responsible for Advanced Impasto manufacture. ' The appearance at this - !
' \
time ‘of other fabrics with standardized forms and decoration increases i
|
the likelihood that the pottery industry in Etruria came under the contro}

of professional potters during the Early Orientalizating Period. (101)

(99) Pohl (1972) 293.
(100) Hencken (1968) 657-658.

l
(101) Hencken Sgﬁra n.100, -finds Glerstad’acriteria.for ﬁdvanaed;lmpasto!
too subjective. ver, Ridgway (1968) 237, justifiably finds the
classification ''acceptable''. On the other varieties of pottery, see .
infra. pp. 59 ff. _ !
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| humble origins or the exact nature of. their ethnic background.(103) Thus

I Ricci (1955) 486-490. See infra pp. 52 ff. for the discussion of Advanced

. 28

# . : |

‘Althbugh Advanced i@pasfb can be diéiihgﬁiéhé& from éarliér Iron Age

pottery, its shapes and decoration were often derived from the Primitive

Impasto tradition. Furthermore, the technique used to color the Advanced

I
i
variety was essentially the same as that previously used by Italic pot- |

' |

ters. (infra pp.53 ff.) The producers of Advah;ed Impasto merely q
1
techniques inherited from their Italic predecessors. Advanced Impasto is%

adopted more sophisticated fabrication methods while preserving the Bagic

commonly found in Etruscan chamber tombs at Caere and elsewhere along witﬁ

imported Greek pottery and other locally made fabrics inoluding bucchero.

(162) Thus it becomes clear that- potters raised in the Iron Age traditioﬂ.

t

supplied pottery for the more prosperous segment of the population }n
Etruscan towns. C '

It peftainly seéms reasonable to refer to potters working. in the
Iron Age tradition as 'Etruscag' along Wifh the wealthier members ofl |

society at Caere. These artisans were ‘not merely onlookers, but partici-

pants in the economy and society of Etruscan cities, regardless of their

when Etruscan potters are mentioned in this discussion of bucchero manu-
factu#ing, one is intended to think of people raised in the cultural

milieu of Etruscan cities, descended from the Irpn Age population whose
pottery téadition they continue. This includes artisans making impasto |

pottefy, those making.pottery with red and white decoration which does

(102) For example, Tomb 75 of the Banditaccia necropolis reported by

Impasto.
(103) Especially since there is noiproof that the Iron Age population

spoke a different language or that the wealthier people buried in chamber
tombs were not descended from families once less wealthy of Villanovan

ancestry..

;
i
]
|
j
I
\
i
|
i

v
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been the offspring of immigrant potfers like Aristonophos. One can not: |

| be certain that siblings trained to make Greek fabrics did not partic’ipatcl,
N

29

However, th fe is another group of craftsmen who can be considered h

'Etriscan' potters. It is customary to attribute i)roduction of fabrics ‘!
similar to those m:;.de in Greek cities, but in a less competent manner a.nd;
with stylistic idiosyncracies which are non-Greek, to "Etruscan' artisans :
(104) It is a.ésumed that tl{ese artisans were local ini'iabitants trained

|
by Greek potters. (infra pp. 62 £f.) Certainly sgme potters could have |

|
1

in production of Italic impasto pottery, ‘but as the tec]miqugé used by |
Greek potters were quite different, (infra pp. 63 ff.) it seems -
unlikely. (105) If potters with a direct ldlowledge oi: Greek pottery pro- |
duction methods worked in shops making impasto pottery or the local |
painted fabric, their influence might have helped refine some aspects of
production, (infra pp. 66-67 ff.) Their hypotheticai participation does !
not seem to have altered the fimdamental technical processes used in |
Etruria during the Iron Age.

Although it is clear that the Iron Age pottery tradition was not
broken by the intervention of Oriental and Greek artistic ideas dl.ﬁ'ing
the early phases of the Etruscan cultural sequence, we have seen that

there is ample evidence, to suggest that immigrants from Greece and the

Near East established themselves in Etruscan toims, including Caere. As

(104) It is possible that immigrants were given citizen status by Etruscag
cities. See Colomna (1970} 649 and 649, n.4. and supra n.67.

(105) One should note that Amasis, who may have introduced the Egyptian '
form of stone alabastron into the black-figure vase repertoire, was pos-
sibly an Egyptian immigrant working at Athens. See, Boardman, (1973) 150.

* ) s ait - simm s e e o . - . B i
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it seen-ls prébablé that hlghly s]-u.lledGreek Epd‘tters;rwerre among -these I;ev&- H

comers, it is easier to understand why scholars have credited them with -

developing bucchero, since the methads used to make the bucchero are

thought to duplicate those employed for making cont;mporary Greek painted |
pottery. o ' ) o
Having considered the ;vider;ce which has been adduced for the aétiv— I

ity of Gree}c potters in Etruri;a' at the time when bucchero manufacture ;
: : !

began, we shall now attempt to determine how closely bucchero fabrication |

techniques actually conform to I:he process employed by Greek potters.

- Y
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«Chapter II

\

) Physical Description of -
Bucchero and Contemporary Fabrics

-
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It has beern-'noted that the term 'bucchero' was adopted

for the Etruscan fabric on the basis of its physical resem-

lance to a variety of Precélumbian pottery. (supra p. 1)
Enfortunately, as in the case of 'Samian ware' and other types
of pottery made in classical antiquity,{104) the label
'buccherc' has béen applied rather loosely to variéus fabrics
with bLackiér grey coloration.(lOS). Among'the‘pypes of
pottery which.share some physical characteristics with
) bucchero, impaéto pottery vessels from Etruria_made before and
during the time when bucchero was produced often have shapes
similar to those occurring in bucchero. These impasto véssels
often have a lustrous black surface as,well, which ﬁakes them
difficult to distinguish from bucchero sottile.(infra pp: 58~
59 ) This phengomencn has led to the suggéstion that use of tﬁe
term 'bucchero' should be restricted to Etruscah potte}y with

both a black surface and a black core.{(106).

Customarily, the adjebtive 'buccheroid' is applied to
other Etruscan fabrics which have shapes and/or decoration
resembling what one finds in bucchero, but which do not dupliq -

cate exactly the tvpical bucchero ??bric color scheme. {107)

Pottery of the buccheroid category includes vessels with

{104) On the problem of confusion arising from the use of
'Samian', 'terra sigillata' and 'Arretine'; see Wells (1972)
25,-256, and Charleston (1958) 9ff. )

(105} One finds the term applied to prehistoric pottery from |
the Troad, as well as to Archailc Greek pottery from Asia Minor
and the Sporades. See Forsdyke (1914) 126-156.

(106) Ramage (1970} 3-i.

{107) For example, Gjerstad (1966) 110, who emphasizes the
similarity in shape. Also Ramage (1970} 3-i.
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cores with brown, reddish or mottled surfaces.(108)

a completely black surface and reddish or dark brown core as

well as.vessels which combine dark brown, reddish or grey

Since pottery of the buccheroid variety combines some
qualities found in lécal impastoc and others embogfed I
bucchero,- there is;a‘tehdency to regard'bucche;ogé:;;;:iqs
as an intermediate tecﬂnical stage betweeh local impasto and
bucchero,_before buccherc sottile emerged'as a.dispinct tvpe.
There have been objectioﬁs raised to this view of bucc?eroid |
vessels,(;OQ) but furtper éiscussion of the question will be
postponed until the fabrics_have been described in detail.(110)

The nomenclature used:for a’group of ;ases in a grey
fabrice, and which might properly fit under the buccheroid
headiﬁg; is another pdtential source for confusion. This
pottery,iisolated-from the other ﬁateriai found in the chamben
tombs at_Poggio Bucg, has beem dubbed LGfey Bucchero' as it
may represent an early phase of bucchero production.(}ll)
Cbjections raised because bucchero pesante (which supersedes
sottile preoduction) often has this title(ll2) seem well

founded. -

True bucchero sottile is_thus clearly distinguishablé
from earlier local fabrics by its unifermly black, very 7

lustrous surface, and black interior. The pottery was wheel-

(108) The adjective has also been applied to Hellenistic
pottery. See Lamboglia (1952). {
(109} Rammge (1970) 3-4, Dohan’ (1942) 3-5.

(110) infra pp. sS4 ff. o

(111) Matteucig (1951} 1l4-15. See also-infra pp.58 ff.
(112) Ramage (1970) 3-4.

t
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made for the Most part, although apparently some eariy pieces
were hand built.(113) Frequently for the more imaginative
pleces, molded parts were grafted.to portions made on the

wheel. N -

-

—

The excellent qualities of the bucchero finish re
recognized‘by all.commentators,'but disagreement among
;Pecialists Bver the exact physical nature of the glossy, IR A
face remains unresolved. Certain authors refer to a §£:;B?F\)
covering the bucchero surface{ll4) while others make no
mention of such a feature,(115) An éxamination of some plecesg
of buqchefo in the Royal Ontarié Museum collection with the
naked eve aﬁd'a pocket magnifying glass ifszﬁizg/ﬁb indica-
tion that a slip was present. This i% I contrast to
Protocorinthian ware from approximately the same period, and
also to black-figure and req:figure pottery of Greek and

Italic origin, in which one can easily distinguish the thin

coéting of clay on vessel.surfaces.(llé) The fact that the

(113) There is a model boat with incised decoration oh display
in the Museum of Fine Arts, Boston, Mass. which is described
as 'impasto'. The object, #01.8064, was apparently construc-
ted from slabs. The high lustre and uniform color make it
look very much like true bucchero, although one would need to
examine the core to see if the vessel was completely reduced
during firing. In any case the vessel must be considered
buccheroid rather than impasto, if it is not true bucchero.
(114 ) Gjerstad (1966) 119. Also DelChiaro (1966) 100.

(115) Matteucig (1951) l4-15, Lollini (1959) 203ff. and Ramage
(1990) 1ff.. ,

(116) I wish to express my gratitude to Dr. John Hayes for
allowing me free access to the bucchero and other pottery in
the Royal Ontario Museum. His comments were also extremely
helpful, although opinions put forth in this paper concerning
the pottery in question should not be attributed to Dr. Hayes,
but to myself. I alsc wish to thank Dr. Martin Kilmer,
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bucchero fabric is black'tprqughout might make a thin coéting
more difficult to péfceive, whereas the”difference in color
between the biscuit and slip of black-figure pottgry facili-
tates making such a distinction. .
It is clear that ﬁhere are usually two and occasionally
more zones of cclor visible in the walls‘pf bucchero vessgls.
{117a} However, these dre not thin enough to represent an
application of a slip.(117b) Wé will examine this phenomenon
in detail at a later point, but it can be observed now that .
spectrographic‘analysis of samples from the exteriors and
interiors of 'several individual bucchero vessels showed no
diffefance in the content of major inorganic components.(118)

Thus; if a §lip was normallvy added to bucchero it must have

been made from the same clay as that used for the body of the

University of Ottawa, who took the time to examine many of thd
pieces which I had examined in the ROM collection and for
subsequently sharing his insights with me. Dr. Kilmer, after
using a pair of 6x magnifying glasses to achieve 12x magnifi-
cation’} was also unable to distinguish any slip on the
buccherc he examined.
(117a) See infra pp. 84 ff., Examination of bucchero in the
ROM revealed that sometimes four or five zones of color could
be ascertained on the basis of different -intensity.
(117b} The term 'slip' generally is used to refer'to a cover-
ing of refined clay applied to a given vessel before firing,
Shephard (1954) 66. An excellent discussion of the French .
erminology related to surface coatings on pottery is given by
Piecon (1973) 37ff.  .The slip applied to Greek pottery which
produces a red or black color, depending on the firing B
atmosphere (infra pp. 73 ff.), is sometimes called a 'paint’,
other times a 'glaze', and occasionally a 'gloss'. Opinions
vary on which term is mget suitable. See Noble (1965) 36-37,
Moevs (1973) 119-120, Farnsworth and Wisely (1963) 389, and
Bimson (1956) 200ff. See also infra .n..140. .
{118) Leoni and Trabucchi (19627 259, conducted tests with
four chalice fragments. Their results were confirmed by
Cesareo and Guidobaldi (1972) 51k, but only using one sample
vase from Caere. ‘
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pottery. This was also the case for Attic black-figure, but
apparently not for Corinthian pottery.(119) It seems that
only a thorough microscopic and chemical study of the surface
and cross-section of bucchero is needed to settle the question
of whether or not the fabric was slipped.

The possibility, discussed previously, that Etruscan

potters adopted Greek practices for bucchero manufacture would
tend to favor the hypothesis that a carefully prepared slip
accounts for the bucchero lustre.(120) That is because the
sheen of the Greek black-gloss results in part from the effect
of firing on the carefully prepared slip used in Corinthian
and Attic workshops.(121) However, it will become apparent
that one can not assume bpcchero was fired in the’ same manner
as Greek pottery.(infra pp.92 ff.) Furthermore, there are
other Pactors such as burnishlng and clay comp031t10n whlch
can affect the degree of lustre on pottery, independent of the
application of a slip.

Whether or not bucchero sottile was burnished'provides

another source of cqntentioh among pottery specialists,

although this aspect of the production pybcess is often

discussgéﬁig\e perfunctory fashion. (122) Generally,

(119) See infra\pp 89 ff.

(120) This {s clearly the assumption, although not always
expressed, made by some commentators. See Richter (1936) 61,
and DelChlaro (1966) 98-110.

{121) Noble (1965) 36-37, Farnsworth and Simmons (1963) 389,
Cook (1972) 242-243, and Folsom (1975) 1l.

(122) Matteucig (1951) 15, calls the surface 'well polished’.
Richter {1936) does not discuss the question but refers to
Greek methods for obtaining a black-firing slip.

-




36

'burnishing', is u¥ed to denote a process whereby the surface
of a vessel is rubbed or smoothed with a tool. ImplémenQ;
used for this purpose can be quite simple; a sﬁooth pebble
or a stick sufficing in some instances. Swabs ﬁade from
bits of cloth or hide can also be employed.(1l23)

Before burnishing,groés irregularities must be removed
by‘scraping or rubbing the vessel while the clav is still
plastic. The burnishing process can then be carried out
%@mediately,but frequently burnishing is conducted after the
pottery has partially dried to the t'leather hard' state.
Once dry, the vessel exterior is wetted again and rubbed
vigorously with a hard or soft polishing tool.(124) Rather
than simply wetting the surface before burnishing, vessels
may be coated with a Sl%p and subsequently burnished.

The latter practice was apparently followed by Greek
potters.(125)

Burnishing not only gives a very ﬁniform, smooth sur-
face but :imparts lustre as long as the pottery does not
shrink excessively with further drying or from the effects

of heat during firing.(126) A well refined clav, such as

(123) Randall-MaclIver (1921) 87, Shepard (1954) 67, includes
flat bones in the list of burnishing implements.

(124 ) Shepard (1954} 66-67, 124 and 188ff. For excellent
photographs of the process -see Noble (1965) Figs. 61-62,

. 126.

p

(125) Cook (1972} 242-243. See also Noble (1965) 36-37, and
Folsom (1975) 11.

(126) The smooth burnished surface plane reflects light like
a mirror (i.e. in parallel rays). Excessive shrinkage :
wrinkles the surface, thus destroving the lustre. 3ee
Shepard (1954) 123-124 and 190.




* (128) Leoni and Trabucchi (1962) 261.
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that used for bucchero, is a definite asset if a glossy ‘
surface is desired, since there are few granular impurities
which can protrude and interrupt the reflection of light
from the mirror-like surface. In fact when fine textured
clay is polished (or even carefully smoothed)l when plastic,
the finer particles 'float' to the surface, sometimes giving
the impression that a slip was appliedy(127) The investi- .
gators Leoni and Trabucchi seem to suggest that such a process
accounts for the extremely smooth bucchero finish. They
attribute the formation of an exterior layer of fine clay
distinguisﬂable from the less compact core to 'éuto
levigazione' rather than a deliberate attempt to polish the
pottery after it had dried to the leather hard state.(128)
One observer has categorically denied that any visible
sigh of burnishing can be detected on bucchero.(129) How-
ever, there are unmistakable tool marks oma umber of
bucchero specimené in the Royal Ontario Museum.(130) A
particularly good example is a chalice with a rouletted
processional frieze,{131) whose interior and exterior sur-

faces preserve traces of working with a thin, slightly

t

(127) Shepard (i95a) 191-192.

(129) DelChiaro (1966) 100. .

(130) The bulk of the collection is from Orvieto and Chiusi.
Hayes (1975) 97. ' -

(131) The chalice, #920x92.103, was made in two pieces, foot
and socketed bowl. The frieze, showing a seated figure,
women holding hands, and a flute player, suggests that - the
piece i's related to others in the ROM collection datable to
the early 6th century, which were made in Orvieto. See
Hayes (1975) 98.
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rounded tool; Horizontal ﬁheel marks, clearly visible on the
underside of the trumpet-shaped foot, were not visible on the
exterior; but roughly parallel, horizontal marks made by the
smoothing tool could be detected in places. There were also
traces of horizontal markings on the interior vertical sides
of.the chalice bowl. Similar slightly concave markings, which
remained in the bottom of the chalice bowl, were made in
straight lines. E{ence they must have been made after the
pliece had been thrown 'and the wheel stopped ,+ probably after
the vessel had been removed from the wheel.

This tooling occurred when the clay could still take
an impression, but it is not obvious whether the vessel was
allewed to dry to the leather harq state ¢or if the clay was
mere plastic when smoothed. There is some indication that
further polishing or smeothing tqok place follo;;hgaizeatment
with the rounded tool. This appears on the exterior of the
foot where the ridges between the roughly parallel tool
marks seem to have been smoothed flat. It is likely that
ffom what one can observe from modern potters working in
rather ﬁrimitive conditions, this bucchero vase was wetted
and wiped with a soft sponge or swab, or possibly with™a flat
tool, giving a final polishing to the surface.

Given the exceptional uniformity standard in the
bucchero finish,  one suspeets the final polishing was normal-
ly carried out on a potter's wheel. This supposition.seems

to be confirmed by another chaiice in the Royal Ontdrio
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revealed that the clay surface was matt grey and exhibited

. _ : i
Museum. (132) Examination of the underside of the foot

wheel marksg except fpr a circular band about 1 mm. wide
whose lustrous black color contrasted sharply with the rest
of thé“surface.l The lustre was confined to a slight concave,
uniform depression which, being perfectly concentric with th%
base, could hardiy have been made without using the wheel.
One might suppose that this lusﬁrous circle on a

normally invisiple part of the vessel was made as a casual

gesture, but itYcould easily have been made by the potter
to determine if {the vase was properly centered before com-
mencing the,bufnishing operation on the exterior of the
chalice. %he potter could also have traced the band in ordgr
to determine i; the base had feached the proper state of
hardness for burnishiné, or he could have been testing a new
tool.

While this band of color provides clear evidence that
craftsmen sometimes used the.potter‘s wheel when bﬁrnishing
bucchero, gts appearance also indi;étes that the bucchero
lustre could apparently be obtained without application of °
a slip. This conclusion results frbm the fact that only the
narrow band compacted by a tool displayed the typical

bucchero lustre, while the remaining surface area on. the

underside of the foot, which had.not been smoothed at all,

{132) The vase, #CA 208, is currently on display in the
Etruscan collection. It forms part of a group discussed by

Hayes (1975} 98-99.
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displayed no lustre whatsoevér.(lBB)f'

Fﬁrther evidence that Etruscan potters relied on
burnishing alone to obtain a glossy surface was visible on a
bucchero kotyle, also in the ROM‘collection.(IBL)‘ The
exterior of the vessel-displayed the typical bucchero finish,
but only a porticon of the cup's interior diéplayed the usual
glossy black color. The interior surface of the cup was |
smooth and lustrous only on the upper portion adjécent to
the lip. Below this smooth zone wheel marks were still
visible, indicatiﬁg that this lower portion of the-véssel
interior had not been hurnished. This unburnisﬁéd area was
dark grey and unlustrous; and lacking anv obvious signs that
a slip had been applied.

_Ip is possible that a slip was applied to all but the
pnburnished part of the vessel and so perfectly burnished
that the lustre appears to result only from mechanical
pressure. On the other hénd, in order to coat this cup with
slip over the entire exterior but qnly the upper portion of
the interior, finge; marks would presumably have been left
at the lip or on the foot. There was no sign of such
blemishes on the cup; although any marks could have been

wiped away. Howevér, one normally finds production potters

—_—

(133) It may.also be observed that the stamped guilloche band
on the exterior of the foot is less lustrous than the, rest

of the vessel surface. This is presumably because the decor-
ation could not .be burnished without destroying its detail.
Tool marks elsewhere on the exterior ?urface suggest that the
clay was burnished where possible.

(134) The kotyle is number CA 404 (941.58.1).
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‘using the most efficient procedures possible. One could

argue that this kotyle is an exception to the rule. But,
?ince both the interior of this Kotyle and the underside of
the chalice discussed above are lustrous only where the clay
surface has been burnished, it seems the buccﬁero artisans
could have avoided using a slip to enhance lustre, and relied
solely on burnishing for obtaining a glossy finish.

Admittedly these observations concerning the surface
treatment of bucchero are based on a limited sample and thus
need not apply to all cases.(135) One can still conclude
without hesitation that Etruscan potters brought consummate
skill and attention to bear when placing the final touches
on bucchero sottile. Their success is attested by the fact
that generally no trace of the burnishing process is obvious
tb observers.(136)s Clearly in this respect their ability is
equal to that of the Greek potters who rarely left a trace
of their tool markings on the finished product: (137)

A further contributing factor to the'high lustre of
b&Echero lies with the mineralogical composition of the clay.

)
(135) DelChiarc (1966} 98-100, suggests that not all work-
shops used the same technique for finishing the bucchero
surface, but he does not discuss the reasons behind his
suspicion. _
{136) Signs of burnishing can also be found on bucchero
esante. In this context I wish to offer thanks to Dr. D.

Brearley, Chairman, Department of Classical Studies,
University of Ottawa, for his attempt to procure sone
examples of bucchero sottile for the departmental museum in
order to assist my research. This aim was not achieved,
but the two pesante -vessels which Dr. Brearley did obtain

provided useful comparative material.
(137) Richter (1972) 25.
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Often one can observe shiny flecks in the bucchero surface
and core. Analysis has showﬂ'them to be platelets of illite
(a2 clay mineral containing mica).(138) This clayﬁmineral
tends to yield pottery with a glossy appearance as its
platelets easily align\themselves to produce.a mirrarnlike
surface. The h;gh sheen of the classical Greek pottery, as
well as the Helleﬁistic black-wares and terfa_sigillata, was
possible in part because phis mineral was present in'th_e~
paste.(139) The lustre of these wares was further ephanced
by physio-chemical changes provoked during firing.(140) This
does not mean bucchero w&uld necéssarily have been fired in
exactly the same manner as these other fabrics. The very
presence of sufficient amounts of illite in clay is suffi-
cient to produce some lustre.(1l41) The natural tendency of
the micaceous clay to display a Shiny fihish ﬁould have Been
heightened by mechanically polishing the fine grained clay
used for bucchero production.

In summary, it is important to realize that the

bucchero lustre could be obtained without addition of a

{138) Illite is the generic name for clay minerals formed by

the alteration of mica and feldspar minerals. Muscovite, the
form of mica which often occurs in transparent particles; is

found in Attic pottery and also in bucchero. See Farnsworth

(1964) 222, Bimson (1956) 201, and Whitten and-Brooks (1972)

84-85 and 290-291,

(139) Folsom (1975) 11, and Bimson (1956) 20L.

(140) Heating until a Glanztonfilm, i.e. a partially vitri-
fied coating, formed on the 8lip covering the pottery

| increased the lustre., This process is also commonly called

sintering. Moevs (1973) 119 n.l. See also supra ns. 119
125, 126 and 139. _ ’

(141) Bimson {(1956) 201.
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'Specialiy prepared slip such as that perfected by Greek

~than one millimeter|in diameter) pits in th#s finish. These

the ROM collection show;d'nq signs of marks“produced by

-observea which,-uniike the irregular concave holes left by

‘lost tenper, became wider as they deepened. These cavities

potters who brought black-figured potterv to the Western
Mediter%angén. The ciay used by the Etruscans was inherently
lustrous and we can see that at ieast in some caseg they used|
burnishing to augment the‘clay'slnaturall§ inherent quali-
ties. In this respect they continued to exploit techniques
used by Iron Age potters in Italy who burnished their poﬁtery
as well. (See infra pp. 50 ff.) |

While the polished buécbero surface is normally hard
and nonporous, one can frequeﬁtly obsgrve some small (less
apparently represent, in some caéés, lost pieces of éfit.
The ihclusiqns could have been lpst whéﬁ the pottery was

. . + -
smoothed or seraped. during attempts at evening the surface

before the final -polishing. Cii/the exampies examined from
pulling grains of temper along the %urface, the loss of these

inclusions must have occurred after the clay was sufficiently

dry to be non-plastic.(142} A second type of pit was also

in all probability.originatedfwhgn small organic ‘inclusions

~

(142) See Shepard (1954) 187ff., on the effects of scraping.
It should be noted that Shepard loc. cit. considers scraping
an essential step if a fine finish is desired.
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burned out during firing.(143)

Regardless of what one can deduce about the process
useg to shape and finish bucchero sottile on the basis of a
simple visﬁal examination there remains a greater than
desirable degree of uncertainty concerning the methods used
to obtain the bucchero sgfface finish. Some additional dis-
cussion of these questions appears under the section of this
paper devoted to pigmentation (infra 69rf.), but it is very
clear that only systematic microscopic and chemical lnvesti-
gations could establish whether or not a slip was applied.
It should also be possible to evaluate the contribution made
by polishing to the degree of surface lustre through experi-
menté with test pieces héde from Tuscan clays with

essentially the Same,miheralogical compositibn as the

bucchero body.

The'uniform;-lustfous surface of bucchero sottile
lends a considerable amount of aestheticMappeal to the
pottery. ‘waever, the Etruscan craftsmen also added various
types of supplementary decoration. This topic is discusseq
in detail elsewhere (See Appendix I ), but in order to com-

pare the bucchero technique with methods used for making .

; e
(143) This need notlﬂﬁply that such .organic material'was
deliberately added to the clay. See infra pp. 10Lff, '
Actually the chalice in the ROM bears a roughly U-shaped
blemish on its foot which looks as though it were made by a
hair presumably destroyed when the vessel was fired. One
could also grant the possibility that pelishing after scrap-
ing might partially close the tops of some cavities left by
removed grit, giving the impression that the inclusions had '
beenh burned out. : . .




R e I Lt e il e AR T D S TP
T TR Ve A

L5

other contemporary fabrics, a few observations can be made at
this point in the discussion. Bucchero potters most often
relied on incised aecoratipn to enha;ce the appearance of
their pottery. Thin horizontal lines added singly or in .
groups were most often employed during the initial phase of
bucchero production, although figural motifs were also
incised into the surface of the'pottery. Frequently, incised
decoration was accompanied by semicircular 'fans' composed of]
dotted lines radiating from a common center. (See Figure VI )
Simple geometric designs were applied with stamps. Some
rathef elaborate relief décoration was obtained through the
use of molds. Individpal vesgels were also embellished by

covering all or part of the surface with a thin coating of

metal, -

Having considered the nature of the bucchero surféZ;,
attention can be turned to the qualities'of'the clay body.
The core of bucchero soﬁtile,‘like the surface, is completely
black, although somewhat less intense than the exterior.
Silvery flecks of mica are plentiful but the interior zone .
caﬁnot be termed lustrous. The small size of the visible
inorganic impurities and the scarcity of large air holes‘sef
bucchero apart from the earlier impasto fabrics and éontem-
porary coafse wares.- Clearly a major achievement on the part
of the bucchero workshops was the implementation~of proced--
ures for refining clay. |

The non-plastic material identified in the bucchero

body includes grains of muscovite (mica), quartz and
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feldspar. One laboratory observed that a significant amount
(some 80%) of these inclusions.had been produced by 'crush-
ing'.(lLL) This could indicate that the potters prepafed'
their temper by pulverizing mineral rocks instead of utiliz-
ing particular deposits of-sand a alluvium as they naturally
ﬁccurred. A rather unusual feature in the chemical composi-
tion of bucchero is the high percentages -of calcite in some
samples from Pyrgi and Veil. One sample from the first site
had 15:98% calcite, setting it apart from-most of the other
33 gherds tested at the same time. Only 11 of the 34 samples
had mofé than 1% calcite by weight.(l45) A comparison of
the values given in Table I shows thatAthe relatively small
amount of calc;te in most bucchero clays sets them apart from
those used for Protocorinthian and tHe pottery from the
classical workshops at Athens. Otherwise the principal
chemical §OnStituents of bucchero are present .in amounts

essentially comparable to those available in Greecé and

.
-~

JItaly.

Determinations for the major mineral components in a °

selection of bucchero sherds from 19 sites in Etruria showed

"that the composition of the clay body was relativelv consis-

tent. Most sherds had from 60% to 80% quartz, 10%-30%

(144 ) According to DeAngelis (1960) 199: "La parte smagraﬁte
per 1 quattro quindi ® un prodotto di frantumazione...™"; but
he does not indicate whether he considers this to .be the

1| result of a natural weathering process or the effects pro-

duced by the deliberate crushing of larger stones by the
potters. )
(145) Francaviglia et al. (1975) 229-230, and Table ‘2.
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sanidine .and 5%-20% illite. Tﬁ;‘alkali-feldspar (sahidine)
is considered typiéal of the weathered tuff found 'throughout
Etruria”, and.can bq\ihterpreted as showing that such mineyal
deposits supﬁiied temper fog the bucchero paste.(146) The
uniformity of cdmposition displayed by‘samples from relative-
ly distant sites seems to indicate that the bucchero
;Efgggsmen deliberately selected clay of a specific type. éL?)

‘Published technical data of desirable quality pentain-
ing to the physical characteristics of Iron Age and Etruscan
pottery from Southern Etruria is scarce. (148} This deficien-
cy makes it difficult to elucidate cleariy any advances in
ceramic technqlogy which are related to the emergence of
bucchero sottile. Measurements of appargnt’porosiﬁ& do” show
that a bucchero sherd from Chiusi waé two or three times less
porous than several samples of Neolithic, Bronze Ageua;d groh
Age impasto fabrics from Northern Italian sites.(149)
Measurements of this parameter do not seem to be available
for Greek pottery of the Orientalizing period so that one

can not gauge porosity‘differences between bucchero and

(146) Francaviglia et al. (1975) 228-229 and Fig. 4.

(147) This is implied, although not agtually suggested by,
Francaviglia et al. (1975) 225. .

(148) The efforts of Parlati (1929) 413-425, are not especi-
ally useful for comparative purposes as his descriptions of
the cultural context of the examples are very incomplete.
(149) The bucchero sherd had an apparent porosity of 6.70
which can be contrasted to a value of 22.20 obtained with a
fragment of impasto from Sasso di Furbara in Latium. These
results are presented in an article summarizing several
years research by a group of investigators. See Mariani et
al. {1960) 185ff. Physical and chemical parameters are
summarized in Table I, p. 202 of the article.
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contemporary Gregk pottery.

The beét Protocorinthian pottery of the period does
appear to be made with a élay stiil more refined than that
used for bucchero. Although the finish of bucchero is vé}y“
durable and uniform, bucchero gives a dull sound when tapped
sharply with a hard object. The same is true for impasto.
Contemporary Greek pottery, on the other hand, gives a
'sharper sound when tapped, reflecting a more dense body.
This greater resonance probably results from the/fact that .
the Greek pottery was fired at a higher temperature}(lﬁO)

Having completed ‘a physical description of bucchero
sottile we shall now offer a brief discussion of local and
foreign pottery tyﬁes available in Etruria during the period
when bucchero first emerged.as a distinct fabric. This =
descriptién is needed since one of our essential questions is
how much the development of bucchero sottile owes to the
'estabiishéd Itélic ceramic tradition and to the Greek tradi-
tion, resﬁgctively. Differences and similarities between
bucchero .and these potential technical prototypes will
become more obvious when the,evidénce for the technique used

to color bucchero is diécussed in detail.

{150) A temperature range of between 800°C and 900°C was
necessary to make modern reproductions of Attic black-figure
pottery. Noble (1965) 75-76. As the firing procedure used
during the sixth century was apparently the same as that
employed by Greek potters as early as the tenth century it
seems logical to expect that Protocorinthian pottery was
fired at similar temperatures. Farnsworth {1960) 72ff.
Bucchero was fired at temperatures sometimes below 750°C.
See infra pp. 116ff.
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The most common type of local pottery avallable during
the period immediately preceding the manufacture of bucchero
is ‘known as impasto. This term has been applied to hand
built pottery made évér an extremely broad chronological
range including both the Bronze Age and Iron Age.{151)  Most
often,;however, it is used to describe fabrics made between
the 11th and 7th.centuries.(152j

Unfortunately the impasto from Villanovan and Etruscén
contexts in Etruria has not been studied in'detail; Ho;ever,
the work of stfstad and Gierow with material from Latium(153)
provides a framework for discussion. Although this is not an
ideal situation, it is an acceptable compromise since there
were strong cultural affinities Yetween Southern Etruria and
Latium during the;Iron Age and Orientalizing périods. (supra
pe 27) |

The earliest Iron Age impasto has a relatively coarse
texture';hd relatively large amounts of impurities. Mica and
hornblende.gravel have been identified among the inorganic
inclusions in specimens from E£ruria.(l5h} Examination eof
impasto fragments from Latium during the course of refiring

-

experiments showed that the pottery had been subjected to

{

(151) Lollini (1961) 122-

3,h onsiders the term applicable

'to "the most ancient type(of pqttery", which would presumably

refer to Neolithic pottery
pottery.

(152) Matteucig (1951) 55, applies the term to pottery made
between the llth and 7th centuries.

(153) ‘Gjerstad (1966) and Gierow (1966).

(154 ) Dohan (1942) 3.

s well as Bronze Age and Iron Age

2
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uneven temperatures during‘firing.(lSS)

The cores of impasto pottery vary in color from brown
to grey or grey-black, sometimes showing a gradatibn from
grey-black to brown between the core and surface. Coloration
of the surface is also not consistent. Shades of red, red-
brown and grey are common but mottled surfaces are frequently
obsqrvéd;(lﬁé) |

There is definite agreement that impasto vessels were
frequently, but not always, burnished. Opinions are, how-
ever, divided on whether or not a slip was generally apolied.
Those who deny the presence of a élip maintain that the
gravitation of finer clay particles to the surface forms a
thin film that closely resembles a true slip.(157) This
effect seems to be further heigﬁtened by the color difreren-
tial between this "mechanical slip"™ which results from
burnishiné and the clay body;fi58) As in the case of
bucchero, micrOSCOpic‘and physiochemical tests are needed to
resolve this disagreement. |

_ The earliest Iron Age impasto variety was made until

the last quarter of the 7th century at Rome according to

(L55) Gjerstad (1966) 71 and 71 n.l, reports that 'the inter-
ior of the sherds' was 'not baked sufficiently.' He does not
explain what is meant .by this phrase but the tests did show
that the vessel exteriors were not subjected to temperatures
above 800°C. : ,

(156) Matteucig (1951) 12-13, and Gjerstad (1966) 71 n.l.

See also Barnabei (1894) cols. 168ff.

(157) Dohan (1942) 3-4, and Matteucig (1951) 12-13 contra
Gjerstad (1966) 71, and Gierow (1966) 91.

(158) Dohan (1942) 4. -
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Gjerstad's chronology.(159) This 'Primitive Impasto' can be
subdivided into three groups according to variations in the
basic forms common to all of them.(160) These can be differ-
entiated from other varieties that were definitely coated
with a purifigd.clay slip.(161) Vessels treated in this
fashion were decorated 5y adding designs in yhite over a red
slip or by reversing the color scheme. ({162} This pottery
appears in the Poggio Bucoc tombs just prior to the earliest
local attempts to copy Greek vessels with linear decoration.
(163) This painted fabric which has a clay body esséntially
the same as primitive impasto is thus reasonably thought of

as representing a transition between impasto proper and

'Italo-Geomebxic' pottery (supra pp. 62 ff:) as local potters
adopted the use\of slips.(164)

Primitive I pasto was decorated with a variety of
techniques;“although most often ornamentation was accom-
plished'through‘mechanical manipulation of the pottery

surface. ' Knobs and parallel ridges (ribbing) were often

{159) Gjerstad (1966) 207-320.

_{160) Gjerstad (1966) 68.- See also Glerow (1966) 91-92 on
“the categories of Primitive Impasto.

(161) Dohan {1942) 4.

(162) Matteucig (1951) 14. Dohan {1942} 4 and 27-28 describes
examples from Narce. A rather fine example with figural
decoration is on display,in the Royal-Ontario Museum, and
illustrated by Hayes (1975) Tab. XXVI,1.

(163) That is no later-than the first quarter g the 7th
century, but possibly earlier. The pottery occurs in tombs
with furnishings typic f Pallottino's facies III. See-
Matteucig (1951) 55ff. and 79. It seems that some of these
impasto vases could be included in Gierow's 'Italo-Geometric
B! category. See Gierow (1966) 292.

(164} Matteucig (1951) 13,




Sronan ""‘C‘mmt'\'t‘}f"""ﬁ?:"'”,*_7"-““}"':'?" W gt e e e e e

Al

52

‘has a finer texture and fewer impurities in its clay than the

applied to the pottery surface. Geometric patterns: were
obta{ned with incision alone or in combination with grooves,
impressions and dots made by pressing either blunt or sharp

N .
instruments against the vessel body.(165) The effect of
P

incised decoration was sometimes intensified by filling the
lines with white calcium carbonate. (166) Occasionally bronze
studs and thi@ bands of metal were attézhed to impasto
vessels.flé?) There are also individual pieces bearing
simple patterns in fugitive, white paint.(168)

More refined varieties of monochromatic impasto pottery

emefge during the early 7th century. This 'Advanced Impasto!

Primitive type. The vessel walls of Advanced Impasto are
also noticeably thinner than the walls of Primitive Impasto
pottery. The coloration also tends to be more uniform in
both the surface and core of Advanced Impasto. The_core is
generally red-brown. The surface is often greyv-black, but
reddish and brown tones occur as well.(léQ) Advanced Impasto
may have been slipped, but laboratory confirmation would be
highly desirable. In addition to the use of more refined
clay, the frequent use of the potter's wheel demonstrates a

technological advance over Primitive Impasto. Advanced

(165) Hencken (1968) 28-33, Gierow (1966) 218ff.
(166) von Vacano (1960) 57 and 103.- o

(167) Bartoloni (1954) 181, and Hencken (1968) 228. An
e;gmple of Caere is illustrated by Pohl (1972) fig. 225, p.
256.

{168) Hencken (1968) 27-28, and Gierow (1966} 229.

(169) Gierow (1966) 244,
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Impasfo was also fired to a harder consistency than its
predecessér, indicating an improved pyrotechnology.(l?O)

' The Advanced Impasto pottery from Lat;um can be divided
inte four subgroups on the Basis of shapg and fabric color.
Two of the groups consist of_ vessels whose forms are related
to those of the earlier impasto type. These. tended to be
hand made as. were their predecessors. A third var?ety shares
its primarily wheel-made forms Qith another iocal pottery
fabric colored red or red-brown.(1l7l)

The fourth subgroup of Advanced Impasto is distin-
guished primarily by the fact that its shapes 'recur in
Bucchero Ware',(172) hence it is also referred to as buccher-
oid impasto. The physical.qualities of buccheroid impasto
are not véry homogeneous. Color ranges from black to red-
brown and both thin-walled and thick-walled vessels are
found. While its appearance is reminiscent of Primitive
Impasto, buccheroid was almost éxclusively wheel-made unlike

the earlier impasto fabric.(173) , | [%j

All-of the decorative techniques used for ornamenting

Advanced Impasto were previously employed for decorating

Primitive Impasto. However, none of the Advanced Impasto

)
vessels identified from finds in Latium were decorated with

(170) Gjerstad (1966) 107.
(171) Gierow (1966) 244.
(172) 1ec.cit.

(173) Loc.cit.

&
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bronze rivets.(l74) Certain motifs appear on both Primitive

and Advanced Impasto, while other motifs were used exclusive-

ly on either the earlier or the later variety.(175) 1In spite |
of these differences it seems clear that Advanced Impasto,
including the buccheroid variety, embodies a continuation of
the decorative techniques developed during the earlier part
lof the Iron Age in Etruria and Latium. Thelfact that new

motifs are introduced for decorating Advanced Impasto, while

some of the older designs were spurned by Advanced Impasto .
craftsmen is a phenomenon which would be anticipated during
the evolution of any pottery fabric. Advanced Impasto '
reflects changing fashions as well as advances in mangfactur—
ing technique. However, the Advanced Impasto fabrics Hb not
-represent an interruption in the Italic ceramic tradition,
but rather demonstrate the survival of the local ,pottery
making procedures during the Orientalizing Period.

The buccheroid impastce subgroup of the Advanced.Impasto
category merits further comment. It is suggested that
buccheroid impasto vessels are imitations of contemporary
bucchero shapes since profiles of the impasto pottery
resemble those found in bucchero.(176} More will sE‘EEEd

about this topic but it'may be pointed out that the existing

“

(174) Gierow (1966) 264. He also notes that excised decora-
tion and epen-work construction, which were both used on
Primitive Impasto, were not encountered in the Advanced
Impasto from Latium

(175) Gierow {1966) 273-276.

(176) Gjerstad (1966) 112-114.
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| deceased. However, we have already observed that generally

'9) It must be pointed out that fashions need not change

chronology fog\impasto and bucchero éuggésts this view is
incorrect. Buccheroid impasto appears at sites outside Rome
before bucchefo sottile.(177) This is®also true at Rome

where bucchegoid finds predate those of bucchero in the

Esquiline tombs.(178) , .

SN
While it has been admitted that buccheroid impastd ywas

made before bucchero sottile in shaﬁes that "tend to be at
an earlier stage of development," {179) it is argued that the
impasto should not be coRsidered "an attempt to make buccherq
but is a distinct typp of pottery, indeed the two fabrics are
made contemporaneousfy for a few years and both are sometimes
found within one tomb...'" (180)

Without good stratigraphical evidence on which to base
the relative chronology of the two pottery types one can not
be sure how long the Advanced Impasto fabric continued to be
manufactured. The fact th@p/ﬁoth types of pottery appear in
the same toﬁb may simply be explaineé as another example of
an individual's personal possessions several years older

than the most current tomb fufnishings being buried with the

one can not decide objectively which objects in a given tomb

group are heirlooms and which objects are not. {(infra pp. 8-

(177) Gierow (1966) 381-390.
(178) Gjerstad (1966) 208,
(179} Ramage (1970) 3.

(180) ibid. 3-4.
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overnight. Thus it is quite conceivable that a workshop

-

might continue making the bucchercoid fabric for its more

conservative clients, even though the craftsmen possessed the

ability to make bucchero sottile.  Indeed it seems a similar

conservative. outlook must account for the survival of

~n

particular geohetric decorative patterns ip Protocorinthian
pottery for néarly a centﬁry alongside the new figﬁral
styles which al§o enjoyed considerable populaf&ty.(iSl)'
(supra pp. 8-11 .) Furthermore, one should not éxﬂect to

see a new technique adopted immediately by all local pottéry

shops since it would take time for the proliferation of the

appropriate innovations. Thus there seems to be no compel-

ling reason for accepting the arguments which have been used

to show that buccheroid impasto should be thought of aé an
attempt to copy the bucchero fabric. In fact, the shapes
encountered in buccheroid impasto could be more reasonably
seen as precursors to the bucchero vessels which duplicate
the same basic forms. ‘ |

Further consideration of the methods used to produce

impasto illuminates its relationship to bucchero. The number

of vessels with variegated surfaces suggests the Primitive
impasto was not fired in a closed kiln but in an open fire.

The fact that some of this pottery had incompletely fired

(181) The invention of the red-figure technique offers an-
other example of this phenomenon, since black-figure contin-
ued to be manufactured. In fact one finds some painters
working in both media, sometimes on the same vase. See
Boardman (1974) 103ff. and figs. 161-162.
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éﬁcores also points to such a conclusion. By comparing refired

sherds with unfired -bits of impastec a laboratory estlmated
the orlglnal temperature never exceeded 800°¢c further
suggesting that a kiln was not used.(182) Indeed, observa-
tion of contemporary American Indian tribes firing pottery
in an open fire has shown that even though firing téﬁpera—
tures did nét exceed this limit, perfectly usable pottery
resulted. (4infra pp. 111iff.)

The color variation in impasto presumably results from

|l iron oxides in the clay body being exposed differentially to

oxXygen from:the air and reducing gases in the smoke.(183)
Analyses of a random sample of Bronze Age and Iron Age
pottery from Etruria have shown that the clay contalned
enough 1ron’6%1de to impart color. The regearchers also.
detected carbon in amdunts varying from 0.19 - 3.96 percent
by weight.(184) (See Figure II.) Given the somewhat perfunc-
tory nature of the tests_one can not determine if the carbon
was present in the clay body before firing, or the extent to
which it influenced the color of.the vessels. Resear;hexg
investigating the composition of Iron Age pottery in Nérthern
Italy did conclude that carbon wasl%ot deposited in the clay

accidentally, and that the carbdnaceoﬁs material plaved a

ma jor role in coloring the fabric.(lSS)‘ ?his'possibility

(182) Gjerstad (1966) 71 n.l. :

(183) Matteucig (1951) 13. An explanation of the role of
iron oxide as a colorant appears below. See infra pp. 75ff.°
184) Parlati (1929) 413-425.

l185)6gar1an1 and Storti (1953) 82ff., and. DeAngells (1958)
59-1
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cannot be ruled out in the case of impasto made in Etruria.
One can be sure that the grey cores and surfaces of impasto
v

resulted .'from an oxygen deficiency- during firing. (A

detdiled anation of the reasons for this is given on

PP- 73 f£f).

-
[

While there ééems to have been little control of firing
atmosphere for the ‘manufacture of Primitive Impéstd, there
does seem to be a consistent attempt to produce a grey-black
surface colof in three of the four types of Advanced Impasto.
One variety of reddish impasto can be distinghishéd on the
basis of both color and shape.{186) The variéble quality
and color of.buccheroid impasto from Rome and the Alban Hills
certainly suggests an effort to perfect the reduction firing’
prbcedure.(lS?) When one considers that bucchero was defin-
itely fired in a reducing atmosphere (infra pp. 94 £f.) and
that some bucchéro.shapes seem to have developed frém buccher-
oid forms, it seems reasonable to see buccheroid impasto as‘
potentially the direct anéestor of bucch@ro sottile. In
addition to buccheroid impasto already‘describéﬁ_a rather
special group of véssels which could also correspond to a

transitional fabric between impasto and bucchero has been

’ -

(186) Gierow (1966) 24.4 and 276. -
(187) A gimi situation in which imperfectly fired fabrics
were produced in\quantity existed in Italy prior 'to the
development of Ar{etine sigillata. In this instance the
shops produced pottery which seems to.

fyfif‘ entury wo
represegt intermgdiaries between black-gloss and terra
sigillata. S oudineau (1968) 63,238 and 318ff. See also®

Py (1976) ard Morel (1963} 55-58.

-
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isolated from finds at Poggio Buco: These have a grey
surface and grey core indicating a moderate but unifprm
reduction atmosphere during firing.(188) Some of the vessels
made in this fabric were also made in bucchero, while other
examples of this 'buccheroid' fabric have no parallels in

the bucchero repertoire.(189) The 'buccheroid! fabric,

whié; has been called 'grey bucchero', occurs in the tombs at
Poggié Buco before'bucchero sottile. (190)

Unfortunately there is only a meager amount of sound
technical data on which one can base a comparison between
bucchero and any of its impasto predecessors. Yet when one
considers the refinements gradually introduced into the
prodiction of Italic Iron Age pottery bucchero seems to .
represent the culmination of a trend to produce a monochro-
matic reduced fabric. However, 'this evolut;on took place in
the presence of increasing influence from foreign artistic
aﬁd technical traditiopé. Greek pottery, in fact, was having
obviou§ effects on'local ceramic production prior to the
emergence of bucchero sottile.

There are four distinct varieties of pottery which

manifest the Greek tradition in Etruria.(191) The first

consists of vessels imported, from Greek cities. The earliest|

- | k_1 '

(188) This is the 'grey bucchero' fabric described by n
Matteucig (1951) 13, 65ff. and 84-85.

(189) For example the 'pot stand', Matteucig (1951) P1.II;14.
(190) Matteucig (1951) 54ff. and 84-85.

(191) These categories are outlined by Blakeway (1935)
129ff. | : '

e
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examples are Middle Geometric skyphoi found at Veii which are
datable to the first half of the 8th century B.C..(192)
These skyphéi are of two ﬁypes; the 'Cycladic cups' or
'chevron skyphoi'! distinguished by a band of vertical chev-
rons. between the handles,(193) and those with a panel
containing pendant semicirecles.(194)} Some of the chevron
skyphoi may be of Attic origin,(195) while the one example
of the 'second ﬁype has a fabric identical té Euboean pottery
from Pithekoussai, (196) These Middle Geometric imports are
followed by vess;ls of the Late Geometric style (197) and
these in turn by representatives from the Protocorinthian
workshops.

The Greek imports are wheel-made and well executed in
fine textufed clay. The Geometric examples and their Proto-
corinthian succeséors all have iight qolored clay bodies with
buff and pink tones predominating. The-Greek pottery was

-~

decorated with dark colors (browns, reds and later, purple

(192) Ridgway (1973) 25-27,

(193) For example see Weinberg (1941) Figs. 1, 16, 17, 22, 24
and 25. See also Coldstream %l968ah and (1971) 86

(194) Ridgway and Dickinson (1973) 191-192, have published
the one example from Veii. This was a surface find. See
also Cook (197&4~ §. 2, p. 10,

(195) Ridgway (1973) 25-27.

(196) Ridgway and Dickinson (1973) 191-192.

(197) A list of sites appears in Blakeway (1935) 130. Many
of the so-called Cretan or 'Cycladic? vessels may well be
examples of a fabric made at the Euboean colony of Pithekou-
ssai. ~ See Ridgway (1973) 37 n. 2., Bichner (1971) 66-67
and Coldstream '(1971) 86-96. See also Hencken (1968).

-,
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hués) on the buff grouﬁd.(198) The bichrome color scheme
used for Geometric pottery and Protocorinthian was achieved
by the technique of reservatipﬁ, i.eﬂ‘covering large areas of
the vessel surface with black-firing slip (often referred to
as paint), while leaving bands or panels unpainted so that
the pale clay body was visible. Linear patterns and eventu-
ally silhouette birds, animals and occasioﬁally,human
subjects filled the reserved areas. White color was some-
times used for bands and in a few instances small incisions

gave detail to the monochrome figures.(199) .Sometimés the

'Geometric vessels appear to have been anted with a thin wash
of pale clay before the addition of the black-firing slip,
giving the light areas an ivory tint. (200) |

The scheme of dark paint on a light ground continued
:;ith the Protocorinthian style which began in the last )
quarter of the 8th century, (201) but with the emergence of
the Middle Protocorinthian style during the first half of the
7th -century (c. 690-650),(202) incision was no longer used
only for details. The aryballoi, characteristic of this

period, were decorated with miniature animal figures

(198) On the Geometric fabrics see Ridgway supra n. 1954,
Close-Brooks (1967) 323ff. and Weinberg (1941) 42-43, Cook
{1972) 28-29, Johansen (1923) 7, 36 and 112.

(199) Johansen {1923) 76, 112 and Cook (1972) 28.

(200) Johansen (1923) 7 and 36. A light colored slip was
“apparently applied to reserved areas alone in some Euboean
\Ceometric cups according to Cook (1972) 28,

(201) Cook {1972) 47 and Coldstream (19721). 10.

(202) Cook {1972} 48 and Payne (1930) 10 and 16.




62

completely outlined with incision before being filled with
dark paint. Detail witﬁin the painted decoration was
achieved with additional incision and application of white
and purble.colorr ‘This procedure- constitutes the basis for
the black-figure technique elaborated during the 6th @entury.
(203) ) '

Along with the imported Greek vessels three other

categories of pottery linked to the Greek tradition are

identifiable on the basis~of their fabric and painting style.

Thege are: first, vases made by Greeks working in Etruria;

second, those made by local artisans obviously copying Greek
originals with varying degrees of success, and last, vessels
made by Etruscan potters which use Greek motifs in unconven-

tional ways.(204) There is uncertainty about the origin of

| vases in the first category such as the crater from Caere

painted in the first half of the 7th century Sy Aristonophos,
(205) but as we have observed (supra pp. 16 .ff.)‘there is
reason to believe that foreign craftémen of several types
were working in Etruria at this time.

The pottery which so skillfully duplicates Greek shape
and style is distinguished from imports by the physical

(203) Payne (1930} 19 and Cook (1972) 49-50,

(204) Blakeway (1935) 132. Matteueig {1951) 16-17, follows
these categories. For numerous illustrations of Italic
vessels with geometric decor see Akerstrom (1943) 50-100.
(205) Cook (1972) 39 and 93 who has little 'doubt' that the
crater was made in Italy, and vonVacano (1965} 77ff. Board-
man (1973) 191, sees it as an import from Syracuse.
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appearance of its clay and black sfip. The fabriés made by
Etruscan potters following Greek models have a similar
appearance, their quality being ra£her inferior to the Greek.
The clay body of Geometric vases ﬁade in Italy is light
colored, sometimes white like the imports, but generally it
has a yellowish tint unlike the Greek wares. The dark slip,

usually matt, is most often brick red but otherwise brown or

black. The color was applied over a buff or cream-colored

slip.{206a) The Etruscan versions of pottery in the Corin-
thian style are typified by their brownish paint and the
'muddy' cast of the brown to pale pink clay body.(206b)

There appear to be variations in color which could be

‘explained by differences in-clay used by local workshops,

{207) but it is not essential to elucidate them for the
present stﬁﬁy.

What this brief description of the eséential character-
istics associated with Greek imports and the Etruscan fabrics
Should make clear is that their clay énd decoration have a
totally different physical appearance from that of bucchero
sottile. Og this basis alohe_it bgcghmes clear that bucchero

was not manufactured in complete accordance with procedures

(206a) Cook (1972) 39, Blakeway {1935) 130, and Gierow (1966)
292 and 298. Lustrous brown paint has been noted on local
vases in the Protocorinthian style from Rome, Gjerstad (1966)
122,

(206b) Payne (1930) 208, and Cook (1972) 63-6L and 148-151.
(207) At Poggio Buco pinkish clays are encountered in the
Protocorinthian style Etruscan pottery. Also not all of the
Italic imitations of Geometric pottery were coated with a
wash or 'dressing'. Matteucig (1951) 16-17.
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copled from Greek craftsmen.

There are certain similarities between bucchero sottile
and the so-called 'Aeolic' or 'Lesbian' bucchero made in
Asia Minor during the 7th and 6th centuries. This pottery,
which continued a long standing tradition of grey colored
pottery in the Troad, was made with a micaceous clay display-|.
ing a grey core and silver grev to black surface. There are
examples with both.burnished and matt surfaces.(208) While
the overall physical-characteristics have been cited as
evidence that buccheroc sottile descended directly from the
Aeolic ware,(209) it is pointed out that the fabric and
partlcu%arly the shapes of the Etruscan pottery are distinct-
ly different.(210) It should also be noted that there seem
to be no examples of Aeolic grey ware from Etruria during the _
period in question, although pottery of this varietf has
been identified in 6th centﬁ??jjontexts'in Southern Italy.
(211)

‘.

. There has not been any attempt to compare contemporary
pottery fabrics made in the Near East and Cyprus with

bucchero sottile and the Italic I o fabrics. Quite apart

1
J o

(208) Lamb (1932) 1-3. See also Zancani-Montuoro {1972} 373-
376, who discusses some 6th: century vases from Southern Italy
and others' descriptions of the fabric. See also Dunbabin
(1948) 232. _

(209} Winter (1957) 28, and Cook (1972} 319- 320, who traces
the issue, and rejects "the view that bucchero was derived
from the Aeolic fabric.

(210} Ramage {(1970) 4, and Cook (1972) 151. See also
Zancani-Mantuoro's description, supra n. 20 .

(211} Zancani-Mantuoro (1972) 373-376.
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from the desire to keep the length of this investigation
within reasonable bounds, there seems to be no reason to

-2 : '
suspect that pottery manufactured in Etruria would have been

-~

affected ssignificantly by Phoenician or Syrian methods. *
Aithough ivory aqé/ietalware of Near Eastern manufacture was
imported into Etruria,(212) there seem to be no examples of
imported Phoenician pottery in Etruscan contexts. Moreover,
1t is' Greek Late Geometric and Protocorinthian pottery which
was not only imported in quantity but copied on a large scale
by workshops operating in Etruria. Thus it seems moet'legi-
cal to look for technical parallels between Etruscan and
Greek fabrics. 3
| The obvious differences between bucchero sottile and
the local fabrics copied from Greek painted pottery result
not only from different aesthetic concefg®s (i.e. monochrome
as opposed to polychrome decoration), but also from varient
firing procedures. Greek pa;nted pottery was'normally fired
to temperatures sigﬁificantly higher than those empldyed for
buccégzgvyanufacture. (infra pp.116 ff.) Furthermore, at
least the final stage of the bucchero firing was carried out
under reducing conditions, whereas the polychrome pottery was
exposed to an excess of oxygen during the closing portion of
Ehe firing which rendered the reserved areas of the body a

light color. (infra pp.?74ff. ) However, since the production

of dark color in the painted decoration of Greek pottery

(212) See supra. pp. 16ff .

/'\
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- depends on the reduction of iron compounds during the inter-

mediate firing phase, one might suspect that Etruscan potters
were applying some Greek methods.

There can be no doubt that Etruscan potters adopted

[jwithout modification the Greek process for making Geometric

and Protocorinthian imitations. Moreover, since the previous:
ly discussed transformations occurring in the Ttalie impasto
tradition {(from whic¢h bucchero seems to derive) coinci&e with
the importation and local manufacture of Greek fabrics, it
seeﬁs logical to see a direct cause and effect relationship.
{213) The most ob@%ous borrowing from Greek craft procedures
wou;d'be the potter;s whee} as it had been used for centuries
in Greece before its adoption by impasto workshops around the
beginning'of the 7th centﬁry. The use of more fineiy puri-
fied clays for the bodies of impasto was probably inspired
by-the Greek example, although the local workshops could have
worked out their own procedures by trial and error. The
application of purified clay washes and’élips to Ttalic
impasto was also presumably adopted from the example provided
by Greek pottery imports, or from observing immigrant
potters. Howéver, we have observed that analytical work is
needed to determine when slips first appear on impasto
pottery. It is worth mentioh;ng at this juncture that-our'
understanding of the relationship between bucchero and other

contemporary Etruscan fabrics could be greatly increased if
é

-

»

(213) As does Cook (1972) 147.
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laboratory testing werélconducted to determin£whether or not
the same clay sources were used for bucchero as were, emploved
fgr other local pottery types. o

Another development in impasto product%on which follows
the intreduction of Greék potterj.types is. the tendency to
make more uniformly fired vessels. Dohan sees the production
of mottled vessels alongside monochromatic ones as an indica-
tion that Italic potters could control their 'kilns' at
will.(214L) However, the multi-colored pottery much more
likely reflects a lack of control over the aﬁount of air
reaching the impasto during firing. This is apparent because
the other refinements in impasto production parallel the
increased incidence of more evenly fired surfaces and cores.'
More will be said on the subject of kilns (infra pp. 125ff, ),
but one observation is relevant here. One would expect that
Etruscan potters makinp Protocorinthian type pottery adopted
Greek type kilns along with the rest of the newly acquired
method. This need not be true for the impasto workshops
which could tave devised their own means for obtaining a more
constant kiln atmosphere in response to the consistent uni-
formity of Greek fabrics 5ut without copying the Greek
praetice per se.

Nonethelese, . given the rather substantial list of -
signifieant improvements in Jtalic ceramic technology which

can reasonably be attributed to the indirect influence and

(214) Dohan (1942) 5,




HREE PR S

- R e LA R R ST SIS

68

presumably the direct participation of Greek potters in
ceramic production in Etruria, it is not Surprising to find
speciélists who view the bucchero color process as something

borrowed from'Greek.graft procedures,

LY
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Chapter III

BUCCHERC COLORATION




The color of bucchero sottile has been arsubéect discussed for a
century.(215) Unfortunately even in recéht decades speculations have
often .occupied a much more prominant place than have Tesﬁlté from scien-
tific research. Ironically had there been more emphasis on the latter
type of information;speculative discussions would have had more‘and bet:
ter fuel for congumption. This inequality admittedly and unévoidably

applies to the present discussion as well, although it'is'hOped that sug-

gestions for both the general direction and specific goals of future re-
, : L

] search will compensate for ‘this deficiency to some degree.’

Research and experimentation has certainly answered seﬁeral key
questions concerning bucchero coloration. On the otherhéndsf there ﬂfe*
questions which have not been satisfactorily answered ané still others
which have not previously been asked. Among the reasons why efforts hﬁve
been insufficient, the failure to-coordinate experimental attempts at re-’
producing the bucchero fabric with thorough quantitative anlayses and the
tendency to place too much trust in supefficial similarities between buc-
chero a;d ceramics rgsembiing it, both stand out as obstaéles to sound
ekperimentaf design. One may contrast tﬂis situétion to the case of the
ﬁroducf% from the classgg Eréek worksh0p§. The application of chemical
and minerological analyses, combiﬁed with experimentation utilizing suit-
able local clays, yielded én understanding of the process used to obtain

the Greek black-gloss. Scrutiny of archaeological and historical evi-

dence then allowed convincing reconstruction of the techniques employed

e

(215) Randall-MaclIver (1921) 86-88, DelVita (1927) 186-187 mentions 'L9th
century opinions. As do Mariani and Storti (1953) n. 24. See also
Winter (1957) 28-29, and Defosse (1975) 1074-1075. -
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in black-figure and red-figure workshops (216) The lucid and preclsc

documents presented on the subject of Greek pottery making technlques

cannot be duplicated for bucchero sottlleq31nce the basic .research is }?

still deficient.

o , : i
The central question concerning bucchere, manufacture is the nature

of the,coloration of the Pottery's surfafe and core. Thete are two as- l
|

|pects to th1s problem of surface colpration: first, identifying the pig- ; .\\\\
| ﬁ [ 4 - 1

3

ment respoﬂ51b1e for thé deep black/color; and second, deciding how the

1 -

hisgh 1ustre‘was achieved The second' problem as was,already observed

!(Eppra PP 33 ff ) needs further exploratlon -There has-been very ruse-

- i . R %\.
! ful research on the p1gmentat10n of bucchero, but .a number of details re-

main obscure.

Three pigments have been named on different occasjons as the sub-

'stance respon51b1e for the black color of the bucchero surface and core: !

. ' >
imanganese d10x1de (Mn05), th%}black ox1des of iron, and carbon The _““

. o
ately added to the clay noted, its apparent availability in Etrqxla where
. -v

‘the mlneral form pyr01u51te, ex1sts as veins in the tuff bedrock It
b

5seemed reasonable to suspect that the Etruscans who made liberal uwe of-

F] l'.’

this stone for bu11d1ng had also encountered the substance and ﬂlscovered

+ *||-

|
o
Hprlnclpal proponent of the theory that manganese oxide was dellber—
i
I
)
I

1ts potent1a1 as, .a colorant. (217) . ) o o | ;
N . o . ~ ! [ ‘
(216) For a-recent, well ‘illustrated account with' detailed references: A
Noble (1965). Current ‘reports of analytical data for both Attic and less ’
common wares include Boardman and Schwelzer {1973}~ 267 283, Stern’.and- |, {7
Descéendrés (1977) 73-86. = ~ ) y
(217) .DelV1ta (1927) 191-192, and Noble (1965) 93 n. 1.~ - L N
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Potters of the ancient civilizétions‘in the Mediterranean basin as

' / B
well as modern forgers of terracotta 'antiquities' used MnOp for a pig-
\ .

M! . v ~
produce‘brack coloration of pottery in Greece as early as tHe Neolithic

period, although there is no indication that potters on the Greek main-

‘!haﬁd, analysis of a 6th century B.C. sherd from Gordion revealed that a
27% concéﬁtration of manganese dioxide accounted for its black color.
_](220a) Tﬁe amounts of MnQO, measured in prehistofic sherds from Greek
sites varied but wére an order of magnitude Jower than'this Lydian ex;m-

™~

‘ple;I22pra Manganese has only been found in trace amounts in bucchero

~ Il

[

’

(218) Noble (1965) 93 n. 1. : _ ,
| (219) - Farnsworth and Simmons (1963) 396. In the same article the au-
| thors repeat reporged indications of selective mining of manganese ore
during an indetermPate "ancient" period at Eleusis. ibid. 394. They
also give MnO, concentrations of 8.8% and 1.3% as accounting for the

coloration of the "Early Iron Age sherds from Cyprus..." ibid, 396,
which the authors did not illustrate or describe. ,
(220a) Farnsworth and Simmons (1963) 392 and 394. ' -

(220b) ibid. 392. : . )
(220c) Fracaviglia et al (1975) 5944225 and Table 1. One of the 23 sam-
ples is listed in the table as having 6.09% MnDz. However, since the

a minimum of 0.09% and a maximum of 0.33%" the high value listed in the
table may be a misprint. Otherwise it -seems reasonable to suspect that

the fragment in-question was not.actually bucchero or had been tampered

pigment or-polishuto improve \e_appearanceugf pottery was noted by
MacIver (1921) 88 and Dr.John Hayes informs me_that a number of .the buc-
chero vases in the collection 6f the Royal Ontdrio Miseum were at one
‘time 'restored' by~teati thé surface with a substance of the consist-
ency and color of shoe polish. Regarding the concentrations of Mn0, re-
/| ported by Francaviglia et al (1975) 224-225, the authors add that~ the

| yalues "are inf agreement with those measured: for various clays analysed
)/%br comparative purposes', but they give' no other information about .the
§|particu1ar clays, their origins, or their degree of refinement, nor do_

i thgy.sqggest,why these clays were chosen for comparison.

land ever relied on the material after the Bronze Age.{219) .On the other

(220c), . while researchers who attempted to reproduce .the bucchero finish

associated text says that the amounts of this constituent '"ranged between

'with by collectors, dealers, gf’museum personnel. The practice of adding
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ment.(218) It has been clearly demonstrated that this oxide wés used to }
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by mixing measured amounts of MnO with the clay, found that the oxide
needed to reach concentrations of at least 10% before what they consid-

[ered a sétisfactory duplicate could be obtained.(221)
|

i Pyrolu51te mixed with potters clay retains its color when subJected

'dto temperatures within the range attainable by ancient potters regardless
t

Eof the amount of oxygen or reducing gases in the Riln atmosphere during
' ,

ifiring.(222) Thus if a sample of black pottery heated in an oxygen-rich

. -
atmosphere subsequently changes color, manganese dioxide cannot have been

present in sufficient amounts to have colored the fabric.(223) Various

Einvestigators have observed that buc&hero becomes completely red when -

isubjected to this qualitative test.(224) It is therefore quite clear

Jthat the minute amounts of manganese dioxide present in bucchero sottile
!

|must’ constitute a natural impurity which had no discernable impact on the

lcolor of the pottery.

I . ’ .
f The fact that bucchero loses its black color when refired in an

atmosphere containing oxygen leaves iron oxidesand carbonaceous matter as

the two potential candidates which could give the pottery 1t5 orlglnal

plgmentatlon Since bucchero sherds refired in an oxidizing atmosphere

(221) Francaviglia et- al (1975) 224-225. . . : s

(222) Farmdworth and Simmons (1963) 392 £f.

(223) If iron is also present in sufficient quantltles,a black oxide
could easily be formed if the test were conducted without oxygen in the
atmosphere. The presence of other chemical compounds such as lime or
aluminum hydr0x1de in the clay can alter the color produced by iron alone.
Shepard (1954) 24-25, and Picon and Vichy (1974) 43 n.#13. Thus qualita-

‘Itive tests based on color must be suppleﬁhnted by analytical .determina-

tions. Iron is generally present in significant quantities in clays from
the Mediterranean region that were used in pottery making, even when man-
ganese was.deliberately chosen for the pigment. See Farnsworth and
Simmons (1963)-

(224} Richter (1936) 61, and especially Leoni and. TTapucc1 (1962) 257~
266,
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become red one might suspect that iron compounds are indeed ‘the colorant

in question.

Iron compounds constitute perhaps the most common coloring agent

from these materials which is then painted on the surface of a vessel.
(225) Although there are many compounds formed with the elements iron:
and oxygen, the three known to play a principal role as ceramic color-
ants are ferric oxide,_ferro ferric oxide and ferrous oxide. The first
of these compounds is the essential constituent of the mineral hematite,
the red oxide known universally as rust. The term 'ochre', which cor-
responds to thé miltos used by classical Greek‘potters, refers to a fri-
able, earthy form of hematite.(é26) As ferri§ oxide, TFe,03 , is heated
to temperatures above 300°C when reducing gasés such as carbon<monoxide
-

or hydrogen are-present in greater quantity than oxygen, the ferric ox-

ide qplecules lose oxygen, being.converted to the ferro ferric oxide,
/

W . L

“magnetite. ~Magnetite, Fez04,0r Fe(FeO2), , which is also found natu-

rally, can be distinguished from hematite by its black color and magnet-

ic properties. The‘latter characteristic also accounts for its other
common name, lodestone. Magnetite represents an intermediate stage bet-
‘Qeen the réd ferric oxide and ferrous oxide; Fe0 . 1If magnetite is
exposed to reducing conditions, ‘or if contact between ferric oxide and'
reducing gases in maintained , at sufficiently high temperatures,
fii%%‘"ﬁﬁépard, (1954) , 18, 103 ff.,(aﬁd 387. - ©

(226) Farhsworth and Wisely (1958) 169-170. Shepard (19548 37, con-
siders that 'ochre' refers to a mixture of clay and hematite.

of ancient pottery. Very often iron oxides occur as ‘impurities' in the

clay. One may add pulverized iron minerals to clay or prepare a pigment’

1

i
|

I

i
!
i
|
.
|
I
|
{
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magnetiﬁé loses oxygen atoms forming ferrous ;kgyg\ FeO is alsc black,

T

although often less intense than magnetite, sometimes having a brownish

tone.{(227) Its high chemical reactivity distinguishes ferrous oxide '

from both magnetite and hematite, The oxide can act as a flux, lowering

Such a capability appears to make ferrous oxide a key ingredient in the
w 7 .

the'melting point of clay when presentain\:flatively small quantities, l
. !
successful production of Greek black-fjgure vases,(228a)

|

Graek potters produced their pglychrome fabrics by subjecting

vesge}s to a three stage firing, During the first phase the pottery was |

was reached. (See infra pp. 1116ff.) At that point reducing-condiﬁioné_%
were cregted, converting the iron in the clay body and in the slip to ;
jts black oxides, The' lip, composed of finer clay pﬁrticles (infra i
pp. 89 ff.), sintered;?gThat is to‘say‘quartz crystals in the slip P
melted sufficiently to encase the black oxides in a protective lﬂyér.
Ferrous oxide presumably catﬁiyzéd the sintering reaction. The pottery
was then exposed to oxidizing conaitions during the final_firiﬁg‘phase.
The black oxides in the resefved fart of the vessels were thus recon-
verted to red fefric oxide. The black oxides in’the 8lip retained thédr
black color, being prot?fggé from reoxidation because the sliﬁ h;d sin-

- .

tered..‘Thusfthe finished pottery had a polychrome colgy scheme. (228b)

This simplified explanation of the relationship between the major

: : L : .
iron oxides has been imcludgd to clarify the discussion which follows. {
. o

. ( U

(227) Latimer and Hildebrand (1951) 4OLff<; Noble, (1965) 32-33.
" Shepard (1954) 38, 103-104, - .
(228a) Farnsworth (1960) 72.

|
exposed to oxidizing -conditions until a sufficiently highﬂtﬁﬁ;;rature ' ‘”

T

%‘.{

(2280) Noble (1965) 32-33, and Farnsworth (1960) 72, T 1
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' There are a number of factors affecting the chemical reactioys involved

.‘\ . &

and mixtures of all three qxides, ‘and with other iroﬁ éompodnds as
well $ire encountered regularly in mineral deposits, iﬁcluding clay j
beds, and in fired ceramics.(229) It'is algo important fo realize that
the reaction pathway described above for the reduction of ferric oxide

L . iy gt .
.to ferrous oxrﬁa\i? completely reversible at relatively low temperatures,

| unless sintering has occurred. If the black. celor of a slip is protect- |

|
ed by sintering, the iron oxides can only be converted to red ferric H
oxide by heating the pottery to temperatures at which the protective
quartz layer melts. S 6
+ y

Laboratory experiments have demonstrated that bucchero sherds

heated in air turn reddish. This cplor chang \i§,brought about by pro-

duction of ferric oxide. Iron compounds have n detected in bucchero E

as well as in other potgsry from Etruria that occurs in earlier and

’

later chronological cqntexts. The comparative data provided below,

(see Table I aﬁd Figure II) show that ‘the amount of iron in bucchero
is of the same order ;f.magnitude as encouﬁf}red in ancient pottery fromL
other parts of Ifaly??nd Greece. No other element among those detected

in these clays could account for the red color created by refiring frag-

N

ments of bucchero.

(VR

& . ’
One should note that the %?ta provided here have not all been Te- :

- .

ported with an equal degree of clarity nor have analysts alwgys used

. . . ‘ . t
(229) Bimson {1956) 26&7"?;; sintered lustrous black.slip is also
known as a Glanztonflim ; see supra n. 117b. -

d

|

|




.exactly the same laboratory procedures. (230} It is obvious from Table I

a wide range of values listed for one of the components in a particular

J
H in a given clay deposit.(232) In fact, differences between clays from
|

| (230) Gantitative analytical procedures used to determine the compo-
i Y P

the same kinds of -distinctions are not necessary for industrial opera-
" tions. The quantitative methods hormally used do not distinguish  bet-
ween magnetite and ferrous oxide. The combined amount of these twWo~__
{ black oxides can, however, be measured separately from that of ferric
| oxide. The total ferrous iron content is usually expressed as the dif-
ference between two individual determinations for the amount of ferric
iron. The first measurement, ('Total Iron’ determination}, is made
after all the iron in one portjon of a sample has been converted to the
f chemical species found in FepOz. The second determination is made on
i an untreated portion of the (gample where afly iron in the reducel state,
H {the species occurring in the blaek oxides), will not be measured. The
|
|

weight of iron in the ferrous state is then calculated by subtracting
the Tesults from the second ferric iron determination from those obtain-
ed in the 'Total Iron' determination. One can alternatgly measure fer-
ric iron indirectly by using two analogous determinatigms in which’ only
} ferrous iron content is determined. In both cases iy is the accepted |
. convention to report Total Iron as ferric oxide. e Latimer and HiT-

‘ debrand (1951) and Willard et al (1957) 167 ff. Very often the iron
content of a given clay is reported simply as "%Fey04" without any

© indication of whether or not any attempt.to measure the amount of re-

| duced iron had been made. ‘

i Indeed, not all of the iron need be present originally as ferric
|. or ferrous oxides, since the chemical species of iron in thesg compounds
are found combined with other elements forming carbonates, hydroxides,

etc. which also occur in clays, ] ’ ’
Although the accuracy and precision of various analytical methods

vary, the results obtained for clays of the Mediterranean basin by dif-

ferent researchers should be sufficiently reliable for general compar-

ative purposes. ‘

(231) Variatisﬁhgi; sometimes occuf because of the analytical procedure

used. - 1f one samble includes a portion of an iron rich slip such as
that apparently used by classical Greek potters, while another is com-
posed only of clay from”the un-enriched body of the vessel, different
values for the iron.content would be .anticipated. For this sort of dis-
tortion in data obtgined spectrographically see Farnsworth and Wisely

1958) 391. r
(232)" Stern and Descoeeudres

| preparation of clay, fluctuations of considerable magnitude do arise with- |

!\ sition of ceramics are based on those developed for other purposes where !

that considerable variation can occur within a given fabric.(231) While}

type of pottery might be interpreted as reflecting irregularities in the :
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different regions can not be detected unless data are derived froma suf-
ficiently large sample for establishing representative concentration
ranges and local anomales.

Even allowing for the degree of incompatability of ian:T?tion on
composition derived from published technical data, the iron cﬁntent of
examined bucchero sherds seems to lie below or within the lower half of
the range reported for Protocorinthian and Attic black-figure, (the two
Greek fabrics approximately contemporary with bucchero sbfjiié;production-
for which technical déta isvavailable). (See Table I). It is possible
that the lower concentrations of iron found in bucchero éherds would not
have been sufficient for the consistent productions of a blégk surface. i
However, surface t;xture, densif& agd other physical and #chemi cal féctdrs%
"affeet color, so that minor différe ées in pi ent’Pohtent observedlbey-

»

1\
ween two ;Pd1v1dual clays may result in no v151ble color dlfference ‘In ﬂ .
fact clay containing only 6.45% Fes0z was found to be capable of prod— i
ucing & bJ;ck-figure coloration comparable to that produced by clay from
a differgnt source which contained about 10% ferric oxide.(zss) In any

case tﬁe production of black-figure)vaqps in Etruria, at ieast‘by the
latéer half of the 6tp Eentury Bféi, demonstrates the suitability‘of
local clays for duplicating the Greek color scheme. Successfyi variants
.of the Protocorinthian fabric’ occur in Etruria during the 7th century
B.C., as noted above. Since this type of pottery, at least in Greek
workshops, depended of the same basic technique as was used for black-

.

figure, (234) it seems that appropriate clays had been located in Etruria
, ey " ;

(233) Farnsworth Wisely. (1958) 171,
(234) Farnsworth and Simmeons (1963). "See also’ Farnsworth (1960) 72-75
_where Protocorinthiart test pleces are shown. 3

]
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which could be used for making pottery colored black throﬁgh the forma-
tion of the black oxides of iron by the time when bucchero first appear-
ed. =, ‘

i Refiring e:lcperiments discussed below {infra-pp. g2 £ff.) illumi-
‘nate the behavior of iron in samples of the bucchero fabric, but the re-
jported total iron content of bucchero deserves a final comment. The
values for this parameter do not suggest enrichment of the clay used for

bucchero pottery with an iron compound such as ochre, a practice -appar-

'ently employed by Greek potters for making a red-firing slip used. during

the 5th century B.C.(235) Others have previous¥; suggested that no ad-

;dition of pigment to the raw clay secems lékely since the Fezos concentra-

tion in bucchero approximates that encountered in naturally occurring

'clays.(236) The values listed in Tablg I show that this correspondence

holds when comparing the assays from pottery sherds with those from clays

!sampled in Northern and Southern Italy as well as in Greece: However, ¢
\ )

cne can'not determine if the raw clay used for buccHro was modified, or

'if local clays with relatively high iron content were deliberately se-
|

iledted by Etruscan potters without-analysis of clays found at locations -
ﬂrere buccher‘o was actually made.(237)

The key role of black iron oxides in the black-figure process has

-

been firmly demonstrated by experiments with local Attic clays and other

C

(235)  Farnsworth and Wisely {1958) 166.

(236) Francaviglia et al (1975) 225. .

(237). Although Francaviglia et al, (1975) 225; mention that clays were
analysed fbr comparative purposes they do.not give any information about -

were simply obt

d from commercial suppliers or by field sampling of
local deposits. T .

R
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source locationQQh:here is also no indication of whether the clay samples
aln

L/



‘oxides, FeC or Fez04, was the sole agent of the black color. Some ex-
3

e B

clays with similar compositibn. Ihe exberimental results have been con—%
firmed analytically, providing a body of knowledge which serves as a mod-j
el when considering technical charactéristics of other fabriés. The
presence of the intermediate oxide of iron, magnetite, has been estab-
lished in the black 'glaze' used by classical Greek potters Ehrough the
use of a magnetic field to collect particles from apowderedsample of
tﬁe 'glaze', itself. Subsequent x-ray analysis of this magnetic portion
yie}dcd the diffraction ;attern associated‘witﬂ Fez04, confirming the
discovery of this black oxide.(238) Independent x-ray examinations of
other blaék-figure fragments revealed the presence of ferrous oxide as
the glaze colorant in.one instance. Diffraction patterns oﬁtained in
thé other two trials of this series could not belidentified.(239) Such
determinations indiEate the incompletefétate of knowledge concerning the
chemicai and physical processes responsible for the black cplbr of Greek

pottery, even though the basic steps are well documented. It is signif-

icant that these analytical results show that neither of the two black .

pect that the latter, mégnefite, %§:moét often the compound responsible,
but admit the necessity for analytical verification.(240)

Magnetic sepération followed by x-ray diffraction has also identi-

S

fied magnetlte in a ground aliquot from a bucchero sottile, vessel.(241)

This f1ndﬂ.§ was 1nterpreted as 1nd1cat1ng thegabsence of ferrous oxide

(238) Farnsworth and Wisely (1958) 172.

(239) . Bimson (1956) 203. Also Farnsworth and Wisely (1958) 172

'(240) Farnsworth and Wisely {1958) 172. Shepard (1954) 38., suspects
that a mixture of Fes0, and Fe0O often colors black pottery but can give
no supporting data:. See also infra n. 244.

(241) Leoni and Trabucchi (1962)\262 and Fig. 3.
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not only from the sample tested but from bucchero sottile in general.
i

A single analytical determination ¢an not; by itself, justify a univer-
sal application of the results. Whilg_it was assumed that the high re-
aétivity of FeO would preclude its permanent formation, the evidence for

. the presence of ferrous oxide in Greek black-figure should amply illus-
trate the need for testing the hypothesis that ﬁagnetite was the conly.
black oxide of irogboccuring in bucchero. (242)"

The assumption that all ferrous. iren in bucchero océurs as magnet-~
ite, Feg04, was applied to the quantitative data.reported by .Leoni and
Trabucchi after their qualitative analysis of a single -bucchero sherd
revealed that ﬁagnetite was present. (Seé f;b}e 11).(243) Calculations

based on their data show that not all of the elemental iron in bucchero

was in the.reduced state. In factbetween 35 and 45 percent of the total

iron present in bucchero tested was apparently in the ferric state, pos-
| _ .
| sibly as the red ferric oxide.(244) (See Table II). Unfortunately

no one seems to have examined the question of what quantity of either

ferrous oxide or magnetite is required to mask a given quantity of re?

(242) loc. cit. : -
(243) ‘The Total Iron determination measures iron -in :the 43 -oxidation
state, Fe*3 , the ferrous determination that in the +2 state, FetZ,
Magnetite isthought to contain oné Fe*? and two Fe*3 atoms in each
molecule, Thus if one assumes all Fe*2 atoms of iron in a bucchero
sample are contained in magnetite the amount of iron represented by
magnetite will be three times greater than the amount of ferrous iron
,alone. See also supra n. 230. :
(244) As noted in the previous paragraph - magnetite is not always found
in the Greek black-firing slip, thus it is not possible to assume that
magnetite is always the black oxideoccurring in bucchero. Indeed, re-
cent analyses carried out on Hellenistic 'black gloss' pottery suggests
that hercynite, FeO(Fe, 'Al);0z, is often responsible for colering pot-
tery fired under reducing conditions., Hdwever, 1f all or part of
the ferrous iron measured by Leoni and. Trabucchl was present as magnetitg
4n.all of ‘their samples, the amount of ferric iron which could exist as
Iferric oxide would be reduced, possibly considerably.See supra n. 243.

-
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(245) The formula proposed for Attic clay, see Noble (1962) 40
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ferric oxide,'(Fe203], when both occur simultaneously. In spite of the ;
amount of research on the plgmentatlon of Greek pottery there seem to be é
no reports which attempt to distinguish any ferric oxide in the fired t
black 'glaze'. Thus it can not be determined at present if the:amoﬁnt 5
of black iron oxide in buccherc is comparable to the amount of black

iron oxide normally preseht in the black-firing slip used on Greek pot-

tery. . ’

While it is-evident from a comparison between the composition of
clays used to fabricate Greek pottery and modern replicas made under
conditiens simulating the ancient pracess that-magnetité occurs in suf-
ficient quanfities to give‘bucchero its blaek color gﬁ some instances, !
it is by no means éertain that all of Fez04 was produced by the firing
procedure. Ferrous iron, the vériety found in FeC but in other iron
compounds as well, should account for about 25% of the_elemental.{roh
in Attic clay according to the published formula.(245) However, it is
notvmentioned whether or not fhere have been attempts to detect mégnet-
ite in Attic clay whicg does contain red ferric oxide as an impurity.
Obviously, additional laboratgrf’bﬁézrimentétion will.be necessary be-
fore the role 6f the iron oxides as pigments for buccherc can be quan-
titatively assessed. On the othZrhand some investigations carried out
with pieces from actual vessels give'qualitatife indications of how iron
in the fabric beliaves under different firing conditions.

.

indicates that some ferrous iron occurs in chemical comblnatlon but not
as a mixture of magnetlte and clay;
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Testing carried out with aground sample from a bucchero sottile
»

- kantharos showed that the iron it contained could easily be oxidized or

reduced. By exposing the material to an excess of oxygen and an excess

of hydrogén during alternating periods of 2 hours and weighing the sam-
” ‘

ple after each different exposure it was apparent that the observed

weight changes resulted from the complete conversion of the elemental

iron in the powdered clay to red Fe,0z and black FeO, respectlvely

The\Qiffioh'was completely’ reversibie at SUOOC.(246) Discussion -
of firing meohdds;(ggggé-pp, Ilef.)'wiil be . postponminmment;
arily, but it should be noted that potters making bucchero shouldshave
“been able to maintain this temperature for such g;short period of time.

One- can also see from the fact that the color of the ground frattion
could be reversibly zaltered at this temperaturg, that_‘fe clay had not

origihally sintered. Had-thfs ghen the case it would not haﬁp been

possible to convert the iron ox1des present to another form without ;;f

heating the clay to a much hlgher temperature (__pra p- 78) The obser—['

e
vat1on that bucchero had. not sintered is born out by the changes obser-

ved when fragments of bucchero were heated.lna1r to between 800 a:Q
10009C by the same investigators. The ;oflred sherds took on a darker
red. color ahd acquired ”sonority”.(247) The color change.qu increaéed
density of'the c¢lay, (evident from the sharp sound proddced when strik-
ing 51ntered potthry as opposed to.the dull, low pitched sound obtalned
when tapping bucchero sott;lgﬁ are what is normally encountered when

sintering«sdags occur.(248) "

——_.-.- . - } - . . ‘ . - .
(246) Leoni and Trakucchi (1962) 261-262. n .
(247) Leoni and Trabucchi (1962} 259.

(248) Shepard (1954) 23-24 and 223.

)
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' . | Hﬁltho‘ﬁg';h the firing tests_'con'ducted with pulverizedr
. | bucchero confirm that the pottery had not sintered, they do

' not necessarily mean that bucchero was colored black only
| o
IEbecause iron in the clay had been converted ‘to black ferrous .

;oxide (or to magnetite). The exanlners were justified in .
] : . )
“concluding-"the variation which we observed in the color of .
the powder “was caused by the quantitative oxidati¥on and re-

duction of ferric oxide (red) to 1“errous oxide (black)...

iat reasonably low temperatures. Furthermore heatlng the
|

powdered pottery to 500°C in order to remove volatile matter h
and subsequently obtain constant weight priorlto the oxida-"i
i“ ';tlon and reduction of the samyle would have removed any ;
’ i:_c:arbon which could have contributed to the coloration of theli
. original bucchero. L Coe - - ;
{ ) Subgectlng 1ntact,fragments of bucchero to a 31milar -;

i »
I
> i cyede of oxidatlon and reduction did show it.was p0351b1e to

oot

render the pottery blaok by conversion of the 1ron to-its

-

reduced oxide, but it was not possible to reproduce the

N

original ¢olor scheme. A large fragment firom a bucchero -

sottile kantharos was chosen for “examination which dlsplaved

¥ -

the typlcal bucchero trait of an outer zone of intense ‘black

I

. i

. - LI T
. > . -:|
' &
|
I

T ' '

12%49) Leoni and Trabuccﬁ}-ll962) 262 "che le variazioni® 51
colore della‘polvere da noi osservata erano govute alla TT .
ossidazjone e rdduzione quantitiva dein ossTdi Wi ferro da '@:
Terricl (r0531) a ferrosi (neri] e : s .

.
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ﬁcéiof”énd an inner. zone of e-ieeerinuense bi;ck. The frag-
'gment was givided into two sections. 'f%e first uas reserved
Eas a control while the second was heated to SOOOC in air. Ag
ﬁthe completion of this oxidation the two zones were still
ivisible. ‘The core had become "ocra chiaro" while the outer
uzone was "piu chiaro."(ZSO) The refired, oxidized portion was
‘then cut in two. One of the .pieces was reduced by ﬂ%atlng to
500°C in a hydrogen enriched atmosphere for three hours.
These conditlons should have sufficed for reducing any iron
1n the clay to black FeO as demonstrated by the'tests Wlth A
ipowdered sample. - If this pigment was responsible for the

Ltyplcal bucchero coloration one would ‘expect that reduction
-~ s’

of the piece of oxidized bucchero would recreate more or less

‘the _appearance of the .control section. Both the core and

oA

- surface layer of the test plece did turn black but the core

was a rmore intense color than the perlpheral zone, exactly

o ﬁthe opposite situation from what was visible in the unadul-

Eterated control piece of bucchero.(251)

%‘ H Since the‘refiring apparatus eertqinly did not repro-

duce the exact conditions under which the pottery was

oﬁiglnally prepared one might not be surprised that the

laboratory experiment did not dupllcate the characterlstlc

the same distribution of tones might also be accounted for by

an

(250) Leoni and Trabucch1 (1962) 259-260. -
(251) loc. cit. '

cgloration. The failure of the odeized test pieq&’b@ regaln
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' ﬁsome irreversible chemical or physical transformation induced

f:by exposure tb'oxygen, or in the ofiginal firing cycle, which

??affected the mutability of the iron eompounds responsible for

H\\.ﬁ;

|
| test piece had undergone irreversible changes dur*ng the

gexperlment.

' (252) Bimson (1956) 203.

the red and -black color. It has been ohserved t@at the.Greek
.red gloss cannot be reversibly converted from its blaei
counterpart without some darkening of the red.(252) However, "
the Greek notteSﬁ)was 31ntered. This was not the‘case with

' bucchero which as we observed (subra np. 82 f£f.), could be

reoxidlzed at a temperature which should have been low enouph

to-preclude the possibility that the iron in the bucchero

-

g As it was established that iron oxides were resnon51ﬁle

| for the coloratlon of the refired bucchero sherds one could

reasonably ask if differences in the inteﬁsity of color after;
both_bxidetiOn and red&ction resulted from differences in ,.
iron concentratien, Analyses of samples_-taken separately
from the surface and core o& the sherde used in the refiring ;
tests showéd that there were essentially equal amounts of !
iron in the two'parts of the fabric.{253) Another, more . H
recent, investigation using X-ray fluorescence confirmed that|
the iron oxide content was the same in both the surface and |
i the.core of bucchero from a tomb at Caere. (254) These find-

ings could lead one to suspect that some other chemical i

(253} Leoni and Trabucchi (1962) 259
(25L) Cesareo and Guidobaldi’ (1972) 53‘.4 f \
{ k\._ ‘

NS - k\\\g‘\“//;" f



. . :j constituent in the surface layer <;r core might account fof
fthe lighter color of the exterior zone following oxidation as
‘well as after réduction. . ; |
. It is an establiéheé fact. that the presence o{ calcium
. can mask the black coler of oxidized or reduced iron oxides
';if temperatures reached during firing are sufficiently high.
f(255) Examination of bucchero vessels found in a chamber
i tomb at Caere could indicate that bucchero ﬁotters sometimes
’ ;had to confront this problem."The investigators poted that
.ﬁseverai of the bucchefo Yases were less black than the rest

! of the-group. Subsequent analyses showed that the lightef'

colored vessels displayed higher calcium-éoncentrations than

/> -
) . 86

the more black examples.(256) This led them to the logical -

1 - conclusion that the‘colorah’t’potential of the iron oxides in -
\ T .

“the 1ight‘colored group vwas diminished by calcium in the fab-.

}ric.(257) However, this explanation cannot be applied to the

. refiring experiment which failed to reprodﬁce the buécherq

i coloration, since spectrographic analyseikrevealed."no appre-.

~

| . '

. ' ciable difference™ in calcium content between the surface and
| )
|

| core of the sherds subjected to ‘oxidation and reduction in
1l . . . .

; -
I

| {255) Picon (1973) 66 and 71ff. T '

| (256} Cesareo and Guidobaldi’ (1972) 519.

(256) Cesareo and Guidobaldi (1972) 519. It may also be

noted that elevated calcium concentrat*ogs in bucchero were
gz 1.

observed independently, Francaviglia (1975) 229-230;
‘but in this latter case there was no mention of the re%%;ive
gcolor intensity of the material. The high calcium con
»clays in the vicinity of Corinth may have,led the Greek pot-
- lters in that city to import clay from Ae ina for making the
iblack-firing slip. See Farnsworth (19?0% 18ffF..

. 1

il
il
1

i
i

1
N»

i
|
‘
|
l
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' the laboratory.(258) In fact the spectrographic examination
Hrevealed not only that iron and calcium concentrations were
”the same, but that amounts of the other inorganic elements

‘detected 1n the bucchero sherds were essentially the same in
\both the interior and exterior zones.(259)

| Thus phere seem to be no chemical constituents which
icould_interfere with the color produced by iron oxides when

| 1Qu°°her° sherds were refired in oxygen and hydrogen, respec-,ﬂ
I P -
ﬁtively. Since iron was present in equal amounts in both the

i surface and the core of the refired bucchero, another ?'
! ‘ H

i
Wexplanatlon must be sought to account for the difference in |

. color 1nt9n51ty between the two zones after oxidation and
'1 . ]

jafter reduction of the test pieces. The absence of chemical

1anomalies suggests a physical explanation for this phenomenon.:
Indeed, it seems likely that the surfaée zone was

| L¥ghter than the interior of the pieces refired in oxygen

weven though equal amouﬁts of red ferric oxide pigment were

;present in each zone because of thé difference in te&ture

' caused by compaction of the surface layer either by the prés-i

I sure -exerted during the shaping process(260) or by burnishing!

"

N

(258) Leoni and Trabucchi (1962) 259 concluded there was "...:
s8lcuna differenza di.composizione. sia fra le zone superficiali |
ed interne ..." in concentrations of the major inorganic i
constituents which they measured, but they do not report the |
uantitative data on which they base their remarks. :
259) loc. cit. J |
(260) Leoni and Trabucchi (1962) 261, suggest that "auto- }
levigazione™ rather than a deliberate attempt to burnish the .
surface was responsible for compactlng the exterior. (See
‘also supra pp. 35ff.) |




(See€”also supra pp. 39ff.) While the physical effects of
fabrication techniques‘clearly account for color differences

in separate parts of fully, oxidized buccheroc containing egual

i"amounts- of iron oxide pigments, the outcome of the refiring

trials has not been completely explained. One must still

;, account for the fact that complete conversion of the iron in

i iron content of the bucchero fabric is within t

tef iron com@ounds to the bucchero clay seems unlikely
- .

the test pieces to its black oxide did not produce a black
co%?ration in the surface layer as intense as the original,

untreated portion of the bucchero sherd. But before consid- °
. il
ering how to interpret this experimental result some comments|

on' the respective roles of iron oxide pigments in bucchero

and in Greek pottery are warranted. .

It has already been observed (supra p. 77 ) that the

normally found in Greek pottery, and that artificial &
similar amounts of iron commonly occur in raw clays availabieﬂ
in Itali and Greece. The measurements of iron oxide concen- ;
trations in the core and surface of bucchero permit even more”
precise observations. Not only does it appear that the ;
bucchero coloration was- not dependent on the application of

using clays with relatively high iron content for coating thei
surface of bucchero, while using a clay with a lower iron
content for the main body of-the fabric. There are indica- g

tions that this constitutes a difference between the practices

used by Greek potters and those employed for bucchero
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‘manufacture.

'i Enhancing the intensity of red accessory color through

deliberate addition of pure iron ox1de to a slip prepared
dzgfrom local .clay was apparently the usual practice in 5th
chntury Attic red-figufe workshops. (261) "It is also presumed

jthat Protocorlnthlan potters had already developed this tech-

. L]
|

_nlque for coloring pertions of thelr ‘vessels. (262) .However,

ispe01alléts who have successfully reproduced the black—firing‘

'slip used by Greek potters during the Geometric; Archaic_énd
}Classical periods do not propose that. the amoﬁnt of iron
;pfesent in clay as a natural$impufity was augmented deliber-
'ately (263) Expérimentation has shown that a Suitable slip
could .be nrenared by m1x1n9 the clay used for the vessel
Hbgdles with water, allowing the cocarse particles to settle
'1and'then taking the liquid fraction which consisted of a ‘

-susperision-of the finer clay particles for the black "glaze."™

e J ~

_While,spedtrographie analysis has shown that the clay

H - D
'1psed for the slip aAnd body of some Greek black-figure pottery:
{Mas appareﬁtly_é;rived from the same deposit, (265} examinatiod

{261) Farnsworth and Wisely (1958) 165-166, analysis and . .
experimentation led them to conclude that enough ochre was I
added to raise the iron content to ca. 11%, i.e. 15.75% F9203
{262) Farnsworth (1960) 73-7L. |
{263))Farnsworth (1964) and (1960}, Noble (1965) and Bimson . v
1956 $
(264) Farnsworth and Wisely (1958) 166. ‘The suspension was
thickened by evaporation.

(265) Noble (1965) 39 and 212; although the spectra he reports
\.iseém to show a slightly higher concentration of iron and :
"heav1er elements" in the slip

‘u
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.of -a Greek type cup from an Efruscan tomb revealed that the

Q0

\

'black-painted portion contained more ‘iron and calcium than

“the reserved part of the surface.{266)

This difference in iron concentration might have resul-

‘ted from the pqeparatioﬁ‘of the slip used for decoration if

the 'iron in the clay tended to be associated with the finer

'clay particles. Preparation of the suspension would then

effectively concentrate iron in the portion used for the

paint. This hypothesis requires experimental verification.

' Another explanation would be that a different clay, with a

~higher iron content, was used to make the black-firing élip

" applied'to the cup in question. It is known that Greek

:(See Tbl. IL) At present there is not enough comparative

"data to determine whether or not potters working at particu-

fpotters did-not always use the same clay for both vessel

bodies and slip,{267) and there are variations in the iren

content of- the clays used to make Greek and Etruscan pottery.:

' lar centers during the Orientalizing ﬁeriod deliberately

© sought out clays with relatively high concentrations of iron |

|
|
|
|
|
|
|

i
v
!

i

’ L}
~oxide for preparing bladk-firing slips.(268) ‘
. Q -

 cup from Etruria was-pfoduced by a WOrkshop“whére clays used

Thus it cannot be decided at present if the Greek type

(266) Cesarec and Guidobaldi (1972) 514. j
(267) Farnsworth and Simmons (1963) 389-390, and Farnsworth |
§1970) 18ff. o :
268) Farnsworth (1960) 74, describes sherds on which tests

to observe the behavior of both black and red firing slips

were conducted by Protocorinthian potters.
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‘for slips were consciously selected on the basls of thelr
colorant potential or if the Greek procedures for slip pre-
Daratlon normally Vlelded higher iron concentrations in ‘the
black colored portions of the pottery. If it could be shown
that Greek painted “pottery usually has higher iron concentra—
tlons in the black- flrlng slip than in the clay body, one’
could be quite certain that bucchero potters did not adopt

the Greek techniques for slip preparation, 1f they applied

iany slip at all, since there seems to be no difference

Sbetween the amount of iron in the bucchero finish and that

i ‘
ioccurring in the core. However, as in the case of Greek "

I pottery, the experimental data on which this observation is:

ﬁbasedfmve been acquired from a very llmlted sample, Until = .

“ more extensive testing is conducted with both Greek fabrices

- and bucchero an unconditional statement on the use of slips
with higher iron content to achieve black coloration cannot'

lbe made at present. On the other hand we do have 1ndicat10ns

\

that Greek pottery was sometimes decorated with such slips,

\
B

'while avallable analytical data show that buechero craftsmen'

|
I
i did not rely on thls mechanism Por coloring their pottery. Q

The analytical tests ang refiring experiments reported @
above do affirm that there are sufficient amounts of iron in |

buechero to produce.a black coloration and that the apprOpri~j

and: perhaps in some 1nstances ferrous oxide, cause a portion

!

|

Iate oxides occur in buecchero sottile. Certainly magnetite,

[

|

|

:of the black color in both the surface and core of bucchero.
H|

i
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|1.12% by weight.(270) (See Table II) -

|bucchero sherds tested in amounts of about 1.2% by weight.

. contalned in the surface layer of, the vessel wall. (271

. (269) Leoni and Trabucchi (1962) 258-259 and 264.

oo ool Sl e L S AT e Lm ey Em e me e - ¢

bucchero by convertlng all the iron in a test plece to black !
ferrous oxide were unsuccessful,indicates some other varlablet
must account for this failure of the reflrlng:experlment. N

A visual examination of' the bucchero sherds which I
provided material for these'laboratory firings alloned the
observers to conclude that the inten31ty of surPace colora-
tion was not prOportlonal to the iréon content measured

exper1mentally.{269) (See Table II) . This suggested that some®i

othen.pigment plays a key role in giving bucchero its char-
acteriStic colotation. . Since there was no other evidence for
the presence of an inorganic component other than iron which
could have affecteq the-color of the original or refired
sherds, it seemed reasonable to suspect that organic material
contributed to the typical bucchero coloration. Quantitative
meaeurements for carbonaceous matter in the sherds used for
the refiring experlments confirmed the presence of carbon in ]

the untreated bucchero fragments in amounts between 0.73% and

, Anaiyséa.carried out independently ﬁrom the refiring

experiments of the Italian team also revealed carbon in the

These investigations found the material was almbst exclusively

There is also evidence that carbon was sometimes present in

(270) Leoni and Trabucchi (1962) 258- 259 and 264
(271 Sunkowsky (1952) col 83
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iin the bucchero fabric while converting any black oxides of |

_|final step would have reconverted ferric oxide to black:

{coloration in the bucchero before refiring, since carbon .

'removed by refiring in air could‘not have been replaced. byo !

Ay p— 1 e
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the core of buccher6>pbttery (272) If this organlc material

was.acquired by smudging or some such technique whieh would
£

tend to concentrate carbon near the surface of buechero,

(infra pp.\l111ff.) the presence of carbon helps to explain why
~ . X 1 4

the refiring experiments did not reproduce the original

bucchero coloration. _ !

The initial sﬁep of the refiring procedure, conducted

at SOOOC in the presence of oxygen, would have removed carbon

iron to red ferrie oxide. (See Figure IXI} The second and

J
. . ) .

ferrous oxide, but the outer layer which hdd a more intense ;
black color before treatment was now less black than the corel

This wbu%d be expected if caFbon accounted for much of the

the hydrogen gas useg as the reducing agent: foq_;he second
stage of the refiring experlment.

Additional evidence indicating that iron'oxides, alone,
do ngg/account for the coloration of bucchero sottile has
been obtained through‘attempts to remove the pigment in this

. —
pottery by chemical means. Application of hydrochloric acid
to a bucchero sherd for the purpose of extracting iron oxide

failed to remove the black coloration.(273) As this reagent

(272) infra pp. 106 £f,
(273) Francaviglla et al (1975 225




||with aliquots of charcoal. The patterns cbtained in this way

"(2‘7L; Shepard (1954) 33-35.

e T T

,,,7:, .

is normally used for dlssolv1ng iron and its compounds in
analytlcal procedures it w0uld appear that some other sub- -
stance was Caesing the black color. Had sinterlnp occurred
when the pottery was flred, magnetite or ’errous oxide could
potentially have.been protected from the action of the acid
ey'a 1ayer of'qeartz crﬁstals Under such cenditions it
would be reasonable to expect that. any black color resultlng 1
from these oxides could- remain unaffected by the acid. (274)
However, we have already discussed thtlng which showed that
bucchero clay was not sintered,(??S) and there is further
evidence'which shows iron ox}des were not the princ%pal agent
producing the black color.

After extraction with hot HCl to remove iron oxides,
several bucchero sherds were treated.with hydrofluoric acid.
EXpesure t; the second reagent, which can release material
bound by silica, yielded a black residue. The x-ray‘diffrae;
tion pattern observed for the extract gave no indication that
iron was present while exhibiting no "appreciable" reflection
This absence of reflection infers that an organic compound or
elemental carbon was present in the extract, and therefore
respoﬁsible for the black color. The probability that a
carbon-based material would give this sort of diffraction

patterﬁ was. explored by performing x-ray diffraction analysis

¢

(275} See'also the’' discussion of sintering, supra pp. ®fif.,
and* possible flring technlques used- for buccEero, 1nfra Pp.
,1]:3 ff _ .

e
|
|
|
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‘ship between the iron oxide concentration and the degree of

and quantztat:ve analy31s.

were “simllar" to those from the residue obtained from the
bucchero" by acgid extractlon.(gjé)

Quantitative determinatiéhs of carbon conpeﬁt in ;
bucchero sottile have given values as highras‘l.2%. (See Table
L)(277) The essential role piﬁyed by carbongceouslmaterial
in-coloring the pottery is apparent frbm_the data presented
in Table II which shows a direct correspondence betwaen‘ ‘
intensity of black and increasing carbon coﬁtent.(278)' This

can be contrasted to the lack of any proportional relation-

coloration. The wéight percentages of carbon listed in Table]
II for the four bucchero sherds were detérmined by combustion.
bf extracts obtained with hydq?chloric acid extraction élbne.
(27§) ifr hydrofluoéic acid ‘had been used in these analyses y
to remove carbon from the pottery, as it was, in more recent
experiments, higher percentages of carbon might ﬂave been

observed (280) . :

The behavior of the carbonaceous materlal in bucchero

can’ be clearly seen from the results of differential thermal

-~
i

(276) Francavrglia et®l. (1975) 226-228. It.is worth noting
that there is no mentior of any analyses carried out on the
HCl extjact to determine the amount of iron actually removed
or any carbonaceous material was present in this extract.
Other researchers were able to extract carbonaceous material
with HOL, infra n. 278.

{277) A sample of bucchero pesante hela 1.62% carbon by
weight; Sunkowsky {1952) col. 83.

(27%) Leoni and Trabucchi (1962) 264.

(279] loc. cit. :
{280) This hypothesis needs experimental confirmation. Un-
fortunately Francaviglia et _al. (1975), did not fully exploit
the pOSSibilltleS for subjecting their samples to qualitative

%
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analysis carried out on 21 different buccherc fragments.-

Exothermic peaks observed between L00OC and 500°C along with ]
|

corresponding weight losses must represent the combustion of |

a carbeh—besed substance in the fabric. The volatization of”

l .

water was indicated by an eq?othermlc peak at 12000 {281)

These features of the DTA curves for bucchero sottlle are
paralleled in an\investigation conducted with prehistoric

sherds from Tepe Sialk. The curves for sherds which display-
- J .

ed "unoxidized"™ black or "dark" cores reminiscent of bucchero

Aihad peaks showing the loss of water and of’ érganlc material
at the, same points as those on the™ cgfves obtalned with |
bucchero sherds.(282)

< From the evidence available on the amount and behavior
of carbonaceous material in bucchero, it is obvious thae.the
change from black to red when the pottery is refired in air
results not orly from the oxidation of black iron oxides,'bup
also from the comhgg&i?n of carbonized organic materiai.‘ One
can indeed go as far as maintaining that the black color
characteristic.of bucchero depends primarily on the presence
of carbon. Without the carbon-containing.pigment,.eseeciélly
in thé surface layer,'it appears that-the iron compounds in
the cley do not provide the means of creating the appfopriate‘

relative intensities of color. This does not mean that

’ﬁ

(281) Francaviglia et al. (1975) 225-226 and Fig. 2. COp
from:decomposition o normally peaks at a higher
temperature. See Tite (1932) .295-297.

(282) Kingery (l97h) 110 111.
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magnetlte and/or ferrous oxide make no contrlbutlon to the )
color of the bucchero fabric, although it is not posrs:l.Ble
‘quantify the amount of color derived from these ox}dés (or

from carbonaceous matter) without further testing. But it

bucchero finish must have 1nvolved a deliberate ch01ce on the

part ¢f the craftsmen. It cannot yet be established to what |

extent the blaclk oxides 9f/aron were a necessary byproduct Dfi

the reducing conditions needed to produce or preserve the
o :
carbon-based pigment. , , 1

The eviaence,already reviewed from analyses and experi--i

meﬂtatlon seems to provide irrefutable proof that the black |

color of the slip used to decorate Greek pottery wasdependent
.
on the deliberate reduction of iron to its black oxldes.
o
This conclu31on is conflrmed by .analysis of samples taken 1

from the slip applied to. Afﬁmc pottery which failed to detect‘
| \

any carbon.(283) This is not surprlslng since it has beern .
established ﬁhat thg-final pértion of the firing cycle for
Greek painted ﬁottery was conducted under oxidizing condi-
tions. (supra pp.7448% Thus any carbon absorbed'during the
reduction phase from kiln gases would have been removed by
combustion. It would be:useful to conduct microscopic and
chemical examination on'é larger sample population of variousl
Greek ﬁottery styles, including especially misfired'%essels |

A}
iland kiln wasters, for the carbon content of both the black-

(283) Farnswarth and Wisely (1958) 172.

seems clear that reliance on carbon to furnish the desired e
|
\

4
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| of impregnating pottery'witﬁ amounts of carbon comparable to
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This data would give an 1nd1ca-

flrlng slip and clay body.

tion of whether or not Greek firing procedures-were capable'

—

those found in bucchero.(éSh) Such a comparison wduld helb

ischolarsAevaluate the possible influence from Greekffiring

I
l
|
1qd§§'on those useqd for bucchero manufacture. .
|
_recent. proposal that carbonaceous materlal might - have;
|
|

played an indirect role im produc1ng the black color of. the

Greek black-glpss also warrants_discyssioﬁgai.this‘junctﬁre.

Analysis of the black-fired slip on a Corinthian stvle vessell

found in a tomb at Caere,which also contained bucchero
revealed-a relatlvely greater ca101um concentration (as well |

as a greatef\%gpunt of iron oxide) with respect to the amounti
'of calcium found in the unpainted portion of the pottery

|
surface.{285) It was'suggested that this material could have|

derived from "an organic substance" added to the slip to
promote reduction of the. iron to 1ts black oxides.(286)
This theory: seems hlgh;y 1mplau51ble for seve{al rea-

!

sons. Most importantly, it has been clearly demonstrated

that the-Greek.black-gloss can be consistentiy produaed

&;& has shown that clays used bf'potters in Greece and Italy

4y »

(28L) This possibility arose during a+conversation with Dr. -
John Hayes of the Royal Onturio Museum whose acumen hak again

* libeen very useful.

| (285) Cesareo and Guidobaldi \*1972) 514,
(286) Cesareo and Guidobaldi (1972) 514.
(287) Farnsworth and Wlsely (1958“\166 Noble (1965) Blff.

L : )

| o

Wwithout resdrting to“such measures. (287) Furthermore,- analy- |




(291) An obv1ous exceptlon would be blood Wthh contalns iron

potters working “at Corinth, and no doubt elsewhere as well,
_— . : -g//f"“\k

used a clay for the black-firing slip which wag different

* ' " .

from the clay used for the body of their pottery.(289) Since!

greater amounts of both iron anq calcium were detected in the!

painted decoration on the vessel from Caere one need not

éttribqte the variation in the amount of these constipuents
between the painted and unpainted areas of the surface to anyi
cause other than differences in composition which could be L
expacted from the utilization of ciays from different |
deposits. (290) : -

Furthermore, it is difficult'po understand why research-
ers would associate higher calcium concentrations with the '

addition of organic material. Normally organic substances

are composéduprimarily,of carbon, hydrogen,

gen which would burn away during firing. Inorganic elements
are often present in more complex organic substances, but
génerally in relatively minute quaﬁﬁities.(29l) The inorgank
fraction WOuld.femain after combustion, but a relatively

large volume of organic material containing the inorganic

L]
o

- ' ' :
(288) Prag et al. L;974) 171-172, and Picon and Chapotat i
(1971) 82-8%8.

(289) Farnsworth and Slmmons (1963] 389-390, note that the
black-gloss had a different coefficient of expansion from- = ‘|
the body. -

(290) Cesareo and Guidobaldi (1972) 511, after examining
other vessels from the same tomb concluded that different
clays had been employed for separate parts of the body of
one vase on the basis. of observed differences in calcium
concentration.

-

often had naturally hlgh calc1um content (288) and that : p'

oxygen and nitro- |




Jiron oxides for its typical appearance.

elements would have to be mixed with the clay slip before a

o~

significant ihecrease in-the amount of calcium or another

inofgénic element would be observed.(292) As those-who pro-

- posed that the calcium content of the black-gloss was = -

increased by addagion of organic material do.not suggest a.
particular substance which could furnish especially large
amounts of calcium,{293) nore detéiled discussion would be
inapprOpniate at present. Eseentiaily there is no sound
theoretical.basis and no apparent praetical reasons which
justify the hynothe31s that Greek potters added" combustible
material to their black firing slip w1th the aim.of promoting
reducing condltlons. We have also ‘seen that any eerbon which
might have been absorbed by dfeek painted pottery fabrics
during the reduction firing phase was apparently removed
during the final stage of firing when oxygen was present in
sufficient amounts to permit combustion of any organic sub-
stances ana-to oxidize the unpainted portions of the surface.
Thus the coloration of the Greek black-gloss was entirely
dependent on_tne amount of reduced inon oxides present. This
is in contrast tc'the bucchero sottile color scheme which

depended on the presence of carbon in addition tc reduced

(292) Cesareo and Guidobaldi (1972) did not try to determine
if any carbon residue remained in the slip.

(293) Noble {1965) 58, notes that' modern potters commonly add
some honey to skips to increase adhesion to the body of the
vessel being decorated and used this technique with success
when reproducing the black-figure decoration. One would not
expect. honey,-which is primarily sugar, to increase calcium

content even 1f it ‘was’ used in anthuity.
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While it seems certain thét carbonaceous material

f'\
provided the major constituent of the bucchero .finish,there

I|is less certainty about how the colorant was introduced.

The investigators who observed that acid extracts from
bucchero gave diffraction patterns similar to those for char-
coal seem to favor the hypothesis that "charcoal was probably
used as the pigment material," (295} noting that powdered
charcoal might have been added to the clay.(296)

As the authors do not speculate on the details of how
such a .pigment was introduced and the pottery subsequently
treated, it is difficult to evaluate the merits of this
proposal. One can ncnetheless observe that if powdered
charcoal or carbon black was mixed. with the c}ay before it
was formed into the desired shapes, and if it was fired at a
relatively low temperature for a short enough periéd of time,
enough carbon could conceivably remain unoxidized to yield
the bucchero colorétion. But, if carbon dispersed in the
clay-was responsible for the black color of bucchero one
would certainly e*pect the intensity of color in the centér
of the vessel walls to be equal to or greater than that at
the gsurface, since the interior of the body would be less
easily oxidized than the exterior. The opposite appears to

be true for the bucchero analyzed to date.)(infra pp. 92 ff.)

L)

i295) Francaviglia et al. (1975) 226. .
296) If only the surface was carbon enriched one wouldn't
expect the center of the body to display a more intense

.color., See infra p. 92. See also Figure III, ¥
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rgarbdn-containing clays is known to

Pottery made from
display bloated walls and ’vesiculgr' cores caused by trapped
gases when the kiln temperature rises too quickly.(297)

There seem to be no reports of such phénomené associated
with bucché}o vessels, although such failurgé'would be less
likely to have been kept for sale. Unlike.Attic potter§
little attention has been paid to pieces of bucchero which
seem td be kiln rejects. It is reported that bucchero
'wasters' have béen found a€NCéere(298) but no description
of these vessels has been provided. A careful examination
of them could possibly clarify our ﬁnderstanding of the
bucchero technique.

~ One can occasionally see bits of carbon (charcoal?) in
bucchero as well ds pits in the surface which seem to have
beeﬁ caused when su&h material was burned out. These do not
occur as often as could reasonably be expected if ground
charcoal had been mixed with the clay.(299) -

The strongest arguments against the theory that ele-
mental carbon was blended purposefully with the clay are
perhaps found when it is recognized that bucchero can be most
properly seen as the culmination of a gradual development in

a technique which does not seem to rely on such a mechanism.

Furthermore, potters could have obtained consistent results

(297) Shepard (1954) 21.

(298)  Ramage (1970) 19.

(299) Vases from the Royal Ontario Museum, generously made
accessible by John Hayes, have these features. Most of those
examined were reputedly from Tarquinia.

»
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much more simply.

It should be.mentioned that the presence of naiurally
occurring organics in the clay selecEed by bucchero makers
has been cited as ﬁossibly contributing to the black color
of this pottery. It has been assumed that beds of sedimen-
tary clays from coastal marsh lghds which do‘tend to contain|
organic material(300) would havé been used for manufacturing
bucchero. (301) It is not unreasonable to suppose that
Etruscan potters were capable of making this selection since
mineralogical studies of bucchero indicate no major régional
variations in the comﬁosition of the bucchero clay body.
(supra p.47 ) However, without reliable data on.the
composiﬁion and actual occurrence of such clays in Etruria
one can not confirm or refute this theory. One should keep
in mind, on the other hand, that bucchero was very probably
produced_at inland sites(302) where clays of a somewhat
different Eharacter would presumably have been available.
Further 'e, the observed distribution of carbon in the
buccheizej;bric argues against the presence of organiC'J

material in the clay body before firing. (supra pp. 92 ff.)‘

(300) Shepard (1954) 11.

(301) Winter (1957) 29. , ,
(302) Inland manufacture, thought to have taken place around
Chiusi, Vulci and Orvieto, begins at a later date. DePuma
(1976) 223. It may be significant that the currently
avallable analytical data shows that the inorganic inclu-
sions and composition of the paste remain fairly constant
in sherds from both inland and coastal sites, see Franca-
viglia et al. (1975) 228, so that it seems probable that
there was a deliberate selection in the type of clay used
for bucchero,

LT e emanen o e - —--
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An alternative method for colorgﬂ pottery black '

depends on the use of a carbon 'paint'!. \ Observation of

modern-day potters belonging to some Indign tribes of the
Americas has yielded considerable iﬁformaﬁ on on the probef—
ures of this decorative method. Prior to f ring, a liquid
'paint' prepared from plant extract is appli t® the surfgce

of each pot. This organic material chars during firing,

leaving a black deposit. The success of this echnique
requires maintaining either a balance between/the reducing

gases'and oxygen in the kiln'atmosphere, or dn excessg of the

former, in order to avgdd the complete compustion of the f
colorant. (303)
A 'paint' ‘of this sort may also be applied after an~
initial fifing has hardened the clay. A second exposure to
heat in n;utral or reducing conditions is then needed to
convert the paint material to carbon. The color derived from|
this two-stage process tends to be less resistant to oxida-
tion than that obtained when the pigment is applied to
unfired pottery clay. This is reasonably explained by the
relative impermeability of the fired clay. Researchers have
noted that treatment witﬁ hydrofluoric acid is frequently
needed to loosen the clay matrix before the black color
resulting from the one-step process can be removed by a blow
piﬁe-flame. Such pretreatment is not normally needed to

assist the oxidation of carbon paint from the two-stage

(303) Shepard (1954) 33-35.
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method. (304 ) ‘

If the surface coloration of buechero could bg attribu-
ted to charred organic colorant prepared from plant |juices or
even elemental carbon,(305) the fact that HF was refuired ﬁo
liberate at least part of the carbonaceous pigment [in
bucchero samples could be cited as evidence that the single-
step method of paint“application was used. Howeve , one is E
hard pressed to find any concrete evidence supporting the
‘hypothesis that a paint of this sort was used at all to color
bucéhéro. If a carbon pigment was applied to the bucchero
surface with a brush one would expect to find spots where
brush marks could be seen, especially at the interface
between matt and lustrous portions such as those discussed
above. (supra pp. 43ff.)

If bucchero had been dipped in a carbon‘paint t@ere
should be some instances whe}e paint dribbled under the foot,

or where finger marks remain. Rather than signs of this sort

one observes blemishes on bucchero that are indistinguishable
from the patches of color commonly found on Italic impasto. -
It is true that there are instances when Iron Age Italic

potters used applied color,(306) but the stylistic and

(304) ibid. 34. '

(305) There appears to have been sporadic use of a resinous
coating on pottery made during the Iron Age and later in
Liguria. Moevs (1973) 93-94. Presumably by charring this

material one might obtain a black color. It is not impossible

to suppose that such a process inspired the potters in

neighboring Etruria to experiment further.

(30%) See Matteucig (1951§ 14£f for a discussion of vases

from Etruscan contexts painted with geometric designs in red
and white. See also supra pp. 51ff. ‘

~
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_(309) ibid. col. 83.

technical links with the impasto tradition make it most
improbable that a carbon paint was used to color bucchero.
It seems likely that a much simpler process was adopted.
The possibility that a charred coating of organic
material accounts for the bucchero finish also fails to
explain the dark core of this type of pottery. It could be
maintained that blaqk oxides of iron were formed throughout
the clay body while reducing conditionssewere promoted in
order to char an orgaﬁic paint, thus pr;ducing a difference
in color between surface and core. The presence of such a
pigment on the surface alone should vyield a pronouncéd excess
of elemental carbon in the surface layer. Test results from
one laboratory do purportedly show that the approximately 2%
of carbon found in’thé bucchero tested was cpncentréted
"almost exclusively in the vessel surface a:Za'h(307) This
led to the conclusion that a pigment made from grease and
scot had been used to color Etruscan bucéheré.(BOS) A con-
firmatory microscopic examination failed to locate any carboﬂ
fragments in the core of the pieces examined. Unfortunately
no mention is made of the relative frequency with which such
particles occurred in the surface of the pottery sampled,
(309) |
One is obliged to question the reéults of this micro-

scopic examination since they are contradicted by results

L
)

(307) Synkowsky (1952) col. 83.
(308) ibid. col. 87.
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published by Italian researchers. .The Italian_group examined
a bucchero chalice frpm Chiusi and observed 'nodules' of a
black substance which could be "carbon black"(nero fumo ),
"randomly ™ distributed'throughout the clay body.(310)

Although the material provided by these two investigations

offers a relatively small sample population it seems possible

to reconcile the seemingly disparate results obtained bf t
two separéte laboratorieé. \\_/f:>
The distfibgtion of carbon in the bucchero sampleé—
studie& to date seéms to indicgte that carbon was not present
in the clay used for bucchero manufacture either as a natural
impurity or as the result of deyiberate mixing of -carbona-
ceous matérial w1£h the clay. If such material was present
one could expect to find it throughout the fabric but not -
cnly at the surface. This is because under qxidizing condi-
tions the carbon near the exterior would burn out first,
leaving the organic material at the core intact as long as
the firing stopped before combustion of all the carbon was
completed.(j}l) Conversely, if the carbon in bucchero
derived from the combustion of an organic paint applied to

the surface before firing one hould not, expect to find carbon

in the interior of such vessels. ‘One might wonder whether

(310) DeAngelis (1960) 199, "in tutta la massa qua e larsi osservano dis-
ordinatamente disseminati noduli piin: -anneriti, clo& Pl ricchi di
sostanza neéra (nero fumo?)." .

(311) Bucchero, as we already observed, supra pp.65 ff., was
fired under reducing conditions, so that oxidation of the
carbonaceous material would have resulted only in the event
of an accident during firing.
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l' the combustion of an externally applied organic paint during

| firing could introduce carbon into the core of the vessel. as
well as the surface since the fabric would still be relative-
ly porous at the temperatures hbeded to trigger combustion.
Actually it seems more feasible to expect volatile tars would
be expelled away from the surface along the path of least
resistance, but if reducing conditions produced with smoke
created an equilibrium state in the kiln,térs might be driven
into the clay body. However, it WOuld‘appear that the use of
an organic paint can pe éxciuded on the basis of the pre-
viously discussed lack of other physical evidence for such a
process. (supra pp. 5-g )

~-Thin sections of North Ttalian Iron Age Golasecca
(; _ pottfry viewed with a microscope revealed that in some cases
'small nuclei' of carbon were distributed throughout the
vessel wall, in others the carbon was found only at the sur-
face, and in a third group carbon deposits occurred only at
the core.(312) This phenomenon was interpreted as reflecting
variations in the porosity of the samples and in the inten-
- sity of reducing conditions which affected the amount and
XQ) extent of carbon deposition during firing.(313) The degree
to whiéh Golasecca potters consciously manipulated the
composition of their clay need not concern us here, but the

conclusion that carbon in their pottery was absorbed from

C “- ~ 1 {312) DeAngelis (1958) 159.

{313) Mariani and Storti (1953}, ;Ig DeAngelis (1958) 159.
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Jmote this occurrence(314) suggests an explanation for the

kiln gases under conditions deliberately engineered to pro- -

observed distribution of cérbon in bucchero pottery.

The presehce of carbon iﬁ“thg surface layer alone or in
both the surface and core of bucchero conforms to what one
would expect if this material was deposited during firing.

Contact with soot and tars in kiln gases would have left the

suyrface of bucchero black. ‘If these gases succeeded in pene- ||

trating the. clay body carbon would have been deposited in th?
core as wgilw\\ff_férbon could not reach the core without >
passing through the surface zone one would not anticipate
finding carbon only in the core of bucchero, unless oxidation
of the carbon in the surface occurred accidentally after it
hadﬁélready been deposited. If oxidation took place after
carbon deposition, one should not find the typically deep
black bucchero finish, since it is clear that carbon in the
surface is essential -for its colorafion: {See also supra pp.
' 94 ff. and Figure IIL.)

The fact that one finds -bucchero ﬁith carbonaceous <
material concentrated in the.exterior zone of the fabric™is
best explained by the-filtering action of the polished, and
therefore compacted, surface of fine clay particles.(315)

The porosity of the surface would be influenced by the char-

acteristics of the clay as well as the amount of pressure

(314) DeAngelis (1958) 160.
(315) Winter (1957) 28-29. ' -

et /
« .
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applied when burnishing the exterior. Penetration of carbon

containing gases into the.clay body would depend not only on

the porosity of the sur*ace but also on the amount and

partlcle size dlstrlbutlon of the carbonaceous material in

the kilb gases, firing temperature and the length of time
during which these gases came in contapé with the pottery.
Certginly buccher§ potters would have utiliged a standard,_ .«
empiricallylcontfolled procedure, but it is 1ikely that

ohg or more of tpese variables were not always controlled
with consistent precision by individual workshops or by
potters from different production cen;ers.. if bucchepé was’
impregnated with carbon during firing the vessels would have
been susceptlble to the deviations which would normally g%
associated with fabrication procedures and/or with the
physioéhemicai‘nature of this firing process. It should not
be surprising to find that the carbon content of bucchero

was nat always uniform under such circumstances.

\ »

The evidence provided by the distribution of carbon in
bucchero and the physical “characteristics of the bucchero
finish therefore allows one to conclude that this material
was rot derived from natural impﬁrities; from the deliberate
mixing of carbon with the paste, or from the application of
an orgénic paiﬁt. Uﬁfortunately,‘the eviaence_itself comes
‘from'a'relatively limited'sample which makes additional

analysis and experimentation'under controlled conditions

essential before any lingering doubts can be-dispelled.
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While the results of microscopic examinations seem to
eliminate mechanical addition of carbon befofe firing and
natural impurities as sdurces for thz carbon in bucchero
sottile they are con3istent with what one would expect if
carbopaceoug matter-was acduired‘during firing.‘ An alternate
method for coloring pottery black which is congruent with'
this latter poigibiiity depends on the deposition qf‘
colloidal-sized particles of carbon and tars contained in thg
gases and smoke which contact the pottery du;ing fi;ing./
This technique, known as 'smudging' or"fumiéation‘J has been
very well documented among several Amer-Indian tribes, (316)
and is clearly the sort of proce;s whlch Et;uscan potters
could have developed and perfecggd 1ndependently.

The most basic procedure begins by stacking sun drled
pots on the ground or on a raised grate. Once in plaqef‘tgf
pottery is covéréd with fuel such as wood, bark or manure.
Fuel is placed undet’ the pots in some cases. A fire is
1ighted and allowed to reach the desired intensity. At an
empirically  determined pSERt the fire is smothered with a
combustikle material which produces thick smoke. The fire is
allowed to die as the pottery is bathed in. carbon-rich
vaﬁors.(Bl?)"This type of firing can be considered as ﬁaving

two distinct phases; the iﬂIE;EI\one when oxidizing or

™
(316) Shepard (1954) 85ff. R . o s
(317) Shepard (1954) 85, 87-89. The color and resonance of
the pottery were criteria for determining when the fumigation
should start. ‘

-~
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neutral cohditions prevail and the final staée when reducing

gases generated ‘by the freshly added fuel are present 1n ¢

-excess of oxygen. (318) .

Fine, loose dung was chosen as the_ fuel for ‘the second
phese by most Pueblo Indian potters, who made sure the
material was pushed up against the stacked vessels, thus
insuring a close contact with the carbon—produeing fuel and
sealing out unwanted oxygen. (319} &his particular fuel is
very well suited for smudging as it forms a natural blanket
oven‘the pottery.(320)

. Potters were apparently well awafe of the necessity to
. .

[l keep the covering intact once the initial flames had been

smothered, since ‘any resurgent pockets of fire were immedi-
atgly damped. Such flaring could create localized ‘oxidizing
conditions w1éh the rigk of marking the black,flnlsh with
patches of red bolor (321)

The Indian firings observed. and documenped wi%h pyro-
metr;c analytical'menitoring lasted from 340°to 1lh+minutes
with Ehe smudging phase accountihg for between 15 minutes and
one hour of the total period. The¢ timing for commencement of
ehe reducing phase is very‘bxig&gil as the temperature.should

not exceed certain limitsreefore the smudging begins. 1In the

/'\
i

(318) Although in one instance the phases were reversed.
Smudging took place in the initial stage and when flames were
visible the firing terminated immediately before the dep051t—
ed carbon burned out. Shepard (1954) 90.

(319) Shepard (1954) 88 and 90.

{320) ibid. 75 76.

(321) ibid.
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event that the temperature becomes high enough to cause
shrinkage before fumigation staftq the attendaﬁt reduc£ion in
pore size inhibits adhesion bf the absorbed pigment; This
can be expected to result in a less lustrous surface.(322)
The addition of fresh fuel, dung, vegetable matter etc.,
aélthe beginﬁing of the smudging phase,proéﬂces a strong
feducing'atmosphere. Analysis of gas saﬁples from a Pueblo
firing in a pit kiln with juniper wood fuel showed that
carbon ménoxide, carbon diokide and hydrogen were present in

considerably greater amounts than oxygen when the fuel was

| first added.(323) An oxidizing atmosphere or 'neutral condi-

tioﬁ§; a balance of oxygen and reducing gases, prevailed when
the wood had been transformed tO‘Charcoal;(Bzhj Carbon,
present in'the clay before firing or absorbed from the kiln
gases, would remain-ﬁnaltered under neupral as well as reduc-
ing ¢ itions. Thus if Smudged.pottery'c;uid be protected:
£xom exbesé‘amounts“afpxygen,iﬂé black color would be
préserved. Reducing conditions would also convert iron oxide
to its bléck forms contr;buting to tpe intensity of color in

the pottery. : L "

-

While it has 1ong been recognized that pottery fired in

this manner often has physical characterlstlcs similar to

those of bucchero,(325) more recent experimentatlon with Iron

%
x

(325) Mariani and Storti (1953) 8l.

(322) loc.cit.

(323) Shepard (1954) 217-and Tbl. 10, p. 218.
(324} loc.cit.

&
- )
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Age pottery from Lombardy has led researchers to_%fopose a
mere complete explanation for how the process functions,
Essentlally, large hydrocarbon molecules in sm;ke‘derlved
from the fuel decom;bse, eventually yielding carbon which is
deposifed on the pottery surface and in the interior. The
decomposition of kiln gases inlcontéct with thé pottery
exteriqnfand.penetrating the clay body is probably catalyzed

by alumina a iron oxide in the clay body. Microscopic

examination of this“Iron Age pottery shows that carbon tended

to be deposited around particles of mineral inclusions.({326)
A.similar procesé, sometimes utilizing alumina as a catalyst,
is used 6§ﬂmod§; dqs to 'crack' heavier petroleum kom-
pounds into léss co

The fumigati s& of(the Pueblo firings began
between 10 and 30 min s‘aftér the firings commenced. At

this tlmgathe temperatures reached their maximum, ranging

1 I

from 625°b to slightly,above 750°C(328) Experiments carried
out by German investlgators‘have ‘recently shown that some
clays colored ‘black by the smudging technique displayed the
greatest surface lustre when firéd at about 70060. The
lustre was1diminished noticeably whenufumigation was conduc-
ted at temperatures below 650°C. (329)

Higher temperatures were achieved by Pueblo ‘Indian

petters using open fires to make oxidized, red wares. The:

jﬂazé) DeAngelis (1958) 15?

327) Mariani snd Storti (1953) 81 ff. and 92 n.31.
(328) Snepard (1954) Tbl.-35 p. 87 and Fig. 6, p. 89.
(329) Winter (1957)129/

\
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maximum range, 770°C to 940°C,(330) was greater than that of
the fumigation fgrings because the fires were not smothered
prematurely. Sheep manure was the fuel which yielded the
highest temperature. By using a pit dug in the ground, firing
temperatures between 1QOObC and 1200°C were obtained.(331)
Iron age pottery made by the Goié@ecca petters of
Northern Italy with a fumigation technique was apparently
fired at temperatures similar to those used for American
Indign pottery. Refiring experiments with selected sherds
and 1océl clays, coupled with measurements of the acid-soluble
alumina and iron oxide content in the pottery, showed that
this material from Lombardy may have been heated to tempera-
tures in excess of 650°C but certainly not above 750°C.(332)
‘ Refiring sherds of Primitive Impasto from Rome and
observing chgnges in fheir physical appearance over a wide
temperature range led to the conclusion that this pottery was
originally fired %0 temperatures below 800°C,(333) This
observation, in addition to the ggct that the cores had
hardly been altered from the raw state, was considered as
indicating that the vessels could have been fired over an
open fire. {supra pp.sé ff£.) Thus the information available
on the techniques used during the Iron Age by Northern Italic

potters and thelr contemporaries in Etruria and Latium shows

4

é330) The pottery was set on a raised grate. Shepard (1954)
5. _

(331) Shepard (1954) 217-218. -

(332) Mariani and Storti (1953) 78-81. '

(333) Gjerstad (1966} 71 n. 1.
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that a tradition for making low fired, fumigated pottery was
firmly established before the de§e10pment of bucchero sot-
tile.(334)

This is clearly in contrast to the Greek pottery tradi-
tion where the final stage of firing was carried out inuan
oxidizihg atmosphere. The tempefatures used by Greek potters
were also higher than those for producing the earliest type
of impastoQ The imported Greek pottery, and presumably Etrus-
can fabrics which duplicate Greek models, were heated to
temperatures between 825°C and about lOOOOC.(335)‘.

.Although it seems no one has published detailed studies
using techniques such as thermal expansion or pore size
distribution in an attempt to-determine bucchero firing
temperatufes,(336) estimates have been made which are com-
parable to the temperatpres used by Pueblo potters and to
those suggested.for Iron Age Ttalic pottery. Tﬁe presence
of calcide in shends of bucchero from Pyrgi, Veii and some
other sites could suggest that they were fired to tempera-
tures below 750°C.(337)

t

(334) There are, as already noted (supra pp.66£f.), no tech-
nical data available for the Advanced Impasto ‘fabrics which
would allow a complete evaluation of the relationship between
bucchero and these fabrics, although the physical appearance
of the later impasto varieties indicates they were subjected
to & reduction firing.

g
(335) Noble (1965) 75-76; Bimson (1956) 200-204; Farnsworth
and Wisely (1958) 166. :
(336) On thermal expansion see Tite (1972 .298-300. Pore
size distribution has been shown to correlite very well with

firing temperature by Morariu et al. (1977) 187-192.
(337) Francaviglia et al. (1973] 230.
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Calcite, CaCOB, begins to decompose rapidly yhen heated
to temperatures between 700°C and 800°C,(338) but the conver-
sion to calcium oxide, Ca0O, and carbon dioxide, CO,, may not
be completed until a temper;;ure of about 900°C is-reached.
If sufficient amounts of carbon dioxide are present in the
kiln atmosphere the.breakdown o} calcite can be retarded. (339
The data obtained from Pueblo firings shows that carbon
dioxide does indeed occur in relatively large amounts during
fumigation, sc that the occurrence of unaltered calcite in
bucchero is not conclusive proof that fhe pottery in question
was not fired to temperatures above 750°C.

Other authors have nonetheless reported that bucchero
was fired at temperatures between 700°C and 800°C. Unfortun-
ately, the literature does not describe the means used to
obtéin these values. (340) Conclusions draﬁn'from such
estimates must remain somewhat tentative but we have aiready

considered evidence which confirms that bucchero was fired at

(338) Shepard (1954) 30. Francaviglia et al. (1975) 230.
concluded from DMT curves obtained from calcareous clays that
'extensive heating at 750°C showed the disappearance of
calcite.’

(339) Shepard {1954) 217 and Tbl. 10, p. 218.

(340) Peco ({1960) Tbl. II, p..203 gives 750°C as the firing
temperature for bucchero. However, there is no discussion
of the procedure used to cbtain this value for bucchero
sottile. Firing temperature estimates for a number of —
prehistoric fabrics. from Northern Italy cited in the same
table were obtained from analysis of acid soluble Al and
Fe203 in the sherds. See Mariani and Storti (1953) 53 92. Z
In a ' recent review, DeFosse (1975a), 1076, it is reported tha
M. Picon considers the firing range of bucchero as bein
between 700°C and 800°C. The means used to reach this ton-
clusion are not presented. .o //

— ’
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temperatures below those obtained by Greek potters.

The refiring experiments of Leoni and Trabucchl revealed
that bucchero sherds became resonant when heated to tempera-~
tures between 800°C and 1000°C.(341) Thus even though one
cannot evaluate the accuracy of some firing temperature
estimétes for bucchero, it seems clear that the Etruscan
potters worked within the range attained by the American
potters and their Iron Age predecessors in Italy. It is of
course possible that the temperatures to which bucchero
pottery was exposed during firing exceeded these limits, but
that the vessels were not heated for a period long eqougﬁ to
allow the internal temperature to rise apaye 800°C. However,
it would seem likely that relatively  low 1emperétures were '
consistently and pelibefately utilized, since one can reason-
ably assﬁme the Etruscan potters were aw;re that higher
temperatures were not only unnecessary, but ﬁight jeopardize
the production of a lustrous black color. (See égggg'pp. 111
££.) . ‘ - |

While it seems cleér that Etruscan potters intention-
ally subjected bucchero to fumigation during the final stage
of firing, one can only sbeculate on the exact procedure.
Modern researchers have in fact tried to duplicate the
bucchero fabrig and their endeavors suggest some of the
avenues potentially open to craftsmen manufacﬁu;;ng bucchero.

Results from experiments attempting to recreate early

(341) Leoni and Trabucchi (1962) 259,
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‘length or temperaturé of the trial firing did.not duplicate

Egyptian potter¥k were thought applicable to an understanding

of the bucchero t&chnique. Trial firings were conducted with
ania clay. The surfaces were

d when leather hard ('half-

The researchers proposed\%hat a coating of wax or oil
might have been applied to bucchero when it was still hot
from the fire to increase the exterior sheen.(344) However,
the Hypothesis was not tested. The failure to reproduce the
typical bucchero finish in this instance may well reflect the
characteristics of the local clay used to ﬁake the test

vessels.(345) Possibly some other parametér such as the

these aspects of the procedure normally used by Etruscan
potters.
A rather ingenious method for reproducing the deep

black finish of bucchero sottile involved paéking individual

.

(342) Randall-MacIver (1921) 87-88.

§3L3; ibid. 88.

344) 34 c.cﬁt.

(345) 6n the composition of bucchero clay see supra pp. 45 ff.
Randall-MacIver does not discuss the composition of the clay
used in his experiment.

LI
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vessels in peat within a fireprocf container, a saggar, which
was then sealed, placed in a kiln and heated to 900°C. The
peat charred during f?ring generating a redcction atmosphere
rich in carbonaceou; metter which produced a veryluniform,
high surface 1ustre'and a black colored core. Although

pped vessels had a»hlgher lustre those which had only
been polished gave 'very satisfactory results.'(Bhé)

This procedure, which is currently used by German
craftsmen for the manufacture of clay pipes, was'adopted when
earlier attempts to recreate the bucchero finieﬁ by exposure
to thick smoke in an opeg kxln chamber blackened only the
surface of the test vessels The researchers altered not
only their earlier firing procedure but substituted a German
swamp clay with natural organic impurities for the cley.
formerly used for the bodies of test vessels. ' After tﬁese
modifications the fabric acquired its characteristics as the
organic material in tﬁg clay body charred during firing
leaving the core’black, while the suﬁ?;ce obtained its
uniform coloration through direct contact with the peat. {347)

It is-rathec difficult to evaluate how closely this
experimentai procedure approximates that used by Etruscan
potters since the- clays used were not from Tuscany, (348) and

no data were acquired from analvses of the reproductions

which could be compared with the available results from

(346) Winter {1957) 29.

(347; ibid. 28-29.

(348) The individual characteristics of local cliays must
always be cénsidered.
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';he other hand numerous Greek and Etruscan pottery workshops

| if appropriate clays and firing procedures are utilized.(350)

Ithe basis of the distribution of carbon in bucchero sherds

thsical and chemical testing of actual bucchero sherds.

But, even‘though the exooriments succeeded in making a fabric
which appears to duplicate bucchero sottile,(3h9).there are
reasons to suspect that Etruscan potters did not rely com-
pletely on the same procedures. The possibility that
bucchero sottile was packed in sealed containers with organic
material when fired cannot be proven without archaeological
confirmation.. Since.no bucchero workshop has been securely

1

identified, the hypothesis cannot be .verified at present. On

and kiln sites have been excavated, (infra pp. '125ff.) with-
) Id

out any signs that saggars were empleyed to create reducing

conditions. Indeed, the success of the American Indian

potters demonstrates that such containers are not necessary

We have also observed that organic material was probab-

ly not present i the bucchero clay body prior to firing on

subjected to microscopic examination. (supra pp. 106£f.)
Thus it seems Etruscan potters did not depend on clays such
as those used in the experiments with peat-filled saggars.
Another attempt to duplicate‘the bucchero fabric was
recenﬁly described at a colloquium devoted'mo problemsg

related to various aSpects‘of bucchero pottery production.

(349) A photograph of one of the modern reproductions of
buccherc is given by Winter (F§7)29

(350) Shepard (1954) 85ff.
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One cannot gkve a full evaluation of experimental procedures
émployed since only a brief summary was reported.(351) It i%
noteworthy that conclusions reached from these experiments
were based in part on the examination of clay from the vici-
nity of Caere. The researchems should be congratulated for
realizing the importance of utilizing material from a site
where bucchero was actually manufactured for investigations

of this sort. From their remarks it seems that trial firings

|| enabled them to create a fabric identicdl to bucchero by

fumigating specimens with wood fuel for 'several davs' at
temperatures around 600°C. (352)

One can hardly do justice to this recent experiment

[ given the extreme brevity of the published results. There

are, nonetheless, reasons to reject the idea that these
procedures duplicate those used by bucchero workshops. Since
previcus estimates for the temperatures utilized by Etruscan

potters lie in the 700°C to 800°C range,(353) it seems

(351} DeFosse.(1975a) 1075-1076, published the following
'resumé' of the communication tc the Table Ronde: 'che il
bucchero ¢ stato cotto ad una temperatura di circa 600°C, in
%mbiente chiuso ed in presenza di legna, per alcuni giorni.
stato dimostrato, inoltre, che la tipica colorazione nera €&
dovuta esclusivamente a carbonic elementare prodottosi per
"cracking” e riduzione delle molecole degli idrocarburi del
CO e del COp, distillate dal legno, diffuse nelle porositi
"dell'impasto ceramico ed ‘assorbite dall'argilla. Osservazi-
oni ottice roengenografiche, termiche ad alla microsonda
elettronica hanno mostrato.l'identita del bucchero etrusco
con i campioni costituiti da argilla, proveniente dalla zona
di Cerveteri {(lazio, Italia), preparati con la tecnica
suddetta.’ :
(352) See text reproduced supra n. 351. :
(353) supra pp. 116ff. Although one must admit that confir-
mation of these values is needed.
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probable _that bucchero was not fired at temperatures as low
as th6ggpised in this experiment (i.e. ca. 600°C).
The.suggestion tbat_buccherg ﬁas fired for a period of
several days does not sound reasonable. Not‘only does this
sound unéconomical, but the discussion of primiéive firing
methods (supra pp. 111;f_) indicéﬁed that much shorter fir-
ings of the fumigation type can yield pottery with the
physical appearance 6f bucchero. It has also been noted'ﬁﬁat
fuels other than 'legna'(BSh)'give.satisfactory results.(355)
When the exBerimental attempts to reproduce bucchero
are considered in conjunction with the information obtained
from scientific eiamination of real bucchero, it is apparent
that no one has yet duplicated the process originally employ-
ed by Etruscanvartisans. On the other hand, analytical data
supplemented by results from modern efforts to recreate
bucchero and by those ébtained by Amer-Indian pottersh(ggggg

113ff.) indicate three of the essential aspects of the buc-

cnero technique. The existing sources of information lead

to the conclusions that Etruscan craftsmen relied on fumiga-

tion for making bucchero; that the pottery and fuel were in

close proximity'and probably in direct contact with one.

.-
L3

(354) supra n. 351. '

(355) M. Picon reports that pine needles are a suitable fuel
for producing fumigated pottery. DeFosse {1975a) 1076, n.10.
I have also been able to examine first hand a vessel made by
Robert Bowers of Toronto, Ont. which perfectly duplicates the
bucchero surface color and lustre, and gives the typically
dull sound of low-fired pottery when tapped. This and other
vessels were burnished and .placed in a pit filled with a
mixture of charcoal and powdered manure. The fuel was
ignited and ‘allowed to burn overnight.

3




124

' another;and that bucchero was normally fired to‘temperaturés

for making bucchero. (suﬁra pp. 116 £f.)

in the 70Q°C to 800°C range. This can be contrasted to Greek
pottery production methods in use dd}ihg the same period
which required an oxidizing étﬁogphere for the £inal phase :
of f;ring and demandéd temperatufes in exces f those used

On the otherfhand, a strong reducing atmosphere was
required during the'intermediate firing stage to convétt red’
ferric oxide in the Greek slip to its black forms. This
could lead one to suspect that EEruscan potters working in
the impagto tradition might have adopted the means used by
Greek potters to create effective reducing conditiohs.
Specialists agree that Greek artisans must have obtaiﬁed a
reducing atmospﬁére by introducing smgke into the kiln cham-
ber while closing vents to iyéufe that an excess of reducing
gases %és maintained. When thg potters judged the reduction
complete,(356) the vents were bpenéd and fumigation stOppéd,

allowing oxidation conditions to prevail during the last part

of the firing.(357)  If carbon was absorbed .by the Greek "j

(356) Noble {1965) 77-78, and Bimson (1956) 200-201.,

{357) Reducing conditions were probably created by using wet
fuel or combustables such as those already listed in .
descriptions of American Indian smudging techniques could
have been used to generdte smoke (see Noble (1925) 77). A
more clean burning fuel could have been added or the smolder-
'ing fire raked to permit complete combustion in order to '
obtatn oxidizing conditions for the final firing phase. One
means of monitoring conditions in the firing chamber of Greek
kilns employed small sherds of pottery removed from the kiln |-
at critical points. Farnsworth (1960) 72-75. '
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pottery during the reduction phase, one would expect it to
burn:out during- the final oxidizing phase.

This supposition has beén confirmed by one test for

carbon content in Attic/black-figure pottery, but it seems

only the black glaze' s analyzed.(358) Some further inves-
tigation to determinefcarbon content in Protdtoringhisn‘
pottery could'oe useful r discovering whether of not Greek
g;risg methods-impregnate their wares with carbon to the
same extent as-buoohero which would in turn give some indica-
tion of»ﬁ&W"closely Etruscan procedures followed those of. the

Greeks. However, the fact remains that bucchero workshops

deliberately prevented reoxidation of thelr smudged fabric
and relied on the deposiﬁion of carbon for achieving €he
o

characteristic coleoration. Thus the aim of the Etruscan

craftsmen was fundamentally differenf-from the intentions of

practices might have had on the perfection of the bucchero

technique. > O

If it‘Were'possible.to document changes in kiln design
in Etruria during the Orientalizing Period it might be
possible to detect Specific.contributions from Greek technol-
ogy to the evolution of firing methods osed by Etruscan =

potters. Circular kilns built above ground with clay were

@

(358) Farnsworth and Wiseiy (1958) 172.

their Creek counterparts, regardless of how much impact Greek

ko

> . ! [
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in use in Greece as early as the Geometric Peried,(359) and
were used by the potters making black-figure and red-figure )
vases during.the Archaic and Ciassical period. The basic
design has been reconstructed from evidence furniehed by
aetual remains and representations on painted pottery and.
ciay plaques.(360) The illustration in. Figure IV shows the
typical arrangement of the assorted elements.. A circular,
domed chamber often about one meter in diameter enclosed the
pottery during firing. Vessels were placed on a'raised graté
isolat?ng'them frbm direct contact with the fuel, and provid-
ing good circulation of heat. A‘}ire was built in an
adjacent longitudinal chamber, The hot gases drawn from this
fire box intoc the kiln chamber heated the pottery
| Although there seem to be{no Greek kilns which can be
dated to the 1nterval between the 8th and early 6th centuries,
it seems reasonable to assume such kilns were used during the
Orientalizing Period since pottery productiocn depended on the
same basic teghnique for prodﬁcinngares with a blacknfiring
/

slip on a light ground throughout the interval in question.

(supra pp.73 ff.)

(359) An example from the Athenian agora is illustrated by
Thompson (1940} 6-7 and Figs. 4-5. The cbjection raised by
Villard and Vallet (1953) 17, n. 2, that since no wasters
were found the structure may not have been a potter's kiln,
is justified but, since the kiln resembles other positively
identified examples and as 'a clay-lined basin such as is
used in modern Greek potteries for the washing of clay' was
discovered nearby, it is highly probable that the kiln
belonged to a pottery shop of the Geometric period. Thompsod
loc. cit.

(3607 Eee .Cook (1961) 64-67 and Noble (1965) 73-74 and Figs.
230- 23 .
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) : ns of the circular variety found at Gela and Megara
Hybl

ave .been dated to the early 6th century, (361) but

presumably the Bth'century'colonisns brought the design with

them to Pithekoussai and the other Western(fifiﬁies. One would

&xpect tHat imﬁigraﬁt potters used the same)design in Etruria
for the production of Greek type\fabrics during the 7th
century, (362) but archaeological‘evidence is needed to sub-
stantiate this supﬁosition. As yet no kilns have been found -
which can.be linked to the productiOn of Iron Age, Villanovan

impasto. It was noted that the earliest variety was probably

1 fired without being enclosed in a semi-permanent structure

(supra pp. 113 ff.), but the increased uniformity of the
Advanced Impé%to fabrics suggests that kilns came into use by
the late 8th or. early .7th centuries.{363) OCne might suspect
that local potters wobking in thé impasto tradition adopted
this method of controlling firing conditions from the Greek
example, given the impact'which Greek pottery had on the
decorative aspect Of pottery production in Etruria. But for
the present, the lack of the necessary arhﬁaeblégical testi-
mﬁny makes the evolution of kiln design in Etruria.a»mattér

of speculation.

(361) Villard and Vallet (1953) 14-17 -on Megara. The Gela
furnace could be as early as the late 7th century on the
basis of the sherd found with it: Adamesteanu (1956) 277-279;
but the lack of a clear'stratigraphical sequence makes it
safer to assign an early 6th century date.

(362) See supra pp.->9 ff. for discussion of Greek fabrics
made in Etruria. .

(363) See supra pp. 52 ff.
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The oldest kiln remains in Etrurié are those of the

circular 'a pipa' Greek tfpe. The earliest example found at

“the coastal site of Roselle ﬁas used during the 6th century

C..(364) The absence -of wasters in some instances makes it
impossible te decide what sort of pottery was fired in the
kilns, and in certain cases refuse from metalwonking sﬁggests
that the structures were actuélly_metallurgical fufnaces
designed in a manner similar to the pottery kilns.(365) If
the a pipa kiln was being uséd by'workshOps‘making Greek type
fébrigs in Etruria during thé 7th century the design could
have been copied by Bucchero %raftsmen.

Misfired bucchero vessels, 'wasters,' have been
reporped from Caere.(366) The earliest kiln remains from
this site have beeQ;gated to the 6th centurv, but épparently
cannot be linked to bucchero manufacture.(367) The excava-
tions at Marzabotto have unearthed the remnants of several‘
pottery—making'fnsﬁallations, one of which might have been
utilized for thp manufactufe of bucchero durfhg éhe 6th
century.{368) The atelier in qqestion,conﬁained a circular
kiln of the Greek variety. Excavators.found a number of
pottér§ vessels in the vicinity of the kiln including a numben

of cilotole, or bowls, in a 'fine very dark grey fabric

o

|

L) Currl & Sorbelli (1973) 250-251.

5} ibid. 247ff. ‘

6) Ramage (1970) 19. .

7} Curri and Sorbelli (1973) 252, the installation was
parently .used for architectural terra cotta manufacture.
68) Saronio (1965) 385ff

OO
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similar to Bucchero'.(369) A" ciotola of reddish brown color
énd.another of a 'buccheroid' fabric were found with four of
the gfey boﬁls_and a dolia in a deposit of charcoal and small
bone ‘fragments.{370) More bowls, also of the grey type, were
foﬁnd mixed with cinders nearby the kiln remains.{371)

‘As yet the éeramic material has not been studied or"
illustrated.(372} However, on the basis of the preliminary
report it is by no means certain that true bucchero was
manufgctured at this workshop. The ciotole found with the
dolia, charred wood and bone fragments ﬁay not have been
made there. This particular assemblage could have been
deposited haphazardly, but could also be interpreted as the
remains of culinary activities by the artisans.(373) The
sowls found near the kiln in a stratum of cinders certainly
appear to be rejet¢ted waste material from the kiin.

However, the grey bowls;méy well be misfired examples
of the red-colored bowls, such as the one found with the
dolia in the workshop and which have been reported among

finds at Marzabotto and other sites in Northern Etruria.(37.4)

(369) ibid. 390.

(370) ‘iBld- 390: and Fig. I'P: P. 394.

(371) Ibid. 393. .
(372) Only a schematic drawing showing the location of the
pottery appearsgin the preliminary report. See supra n. 371.
Mansuelli (1972* 125-126, reports the pdttery in question

has not yet been studied. C - - -
(373) During a visit to a pottery workshop in Bizerte,
funisia in July, 1977 the two potters lighted a small fire in
the mouth of their wood-fired kiln on which they cooked
their noon meal. _

(374) See Sandri (1972) 319-340 for discussion of these
bowls.

~
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If the grey-colored bowls from the Marzabotto workshop were
deliberat;iy colored black and fired in the circular kiln,it
is definitely possible that they weke not ,produced in the
same manner as bucchero sottile. While the ‘physical appear-
ance of the ciotole resembles that of the bucchero fabric,
it has already been shown that superficial similarities do
not provide sufficient criteria for deciding if black colora—‘
tion was produced by reductioﬁ of iron oxides alone or by
the bucchero technique. |

| Analysis of five sherds of the true bucchero fabric
which were found at Marzabotto(375) showed that the clay
body contained a quartz-feldspar mineral :sanidine) in
amounts,approximétely equivalent to the amount of this mater-
ial océurridg in samples éf bucchero from various other
sites in Southern, Central and Northern Etrﬁriﬁt(B?é)
Sanidine, derived from weathering of volcanic tuff, is.found
in deposits throughout the region bounded by the Afno and
Tiber rivers. The use of sdnds containing the‘mineral as
temper fér the'bucchero paste E§Plains its presence in the
pottery. Since geological depoéifs including sanadine
apparéntly do not occur in the Marzabotto area, it has been
suggested that the bucchero analyzed was either made with
temper 1mported by the workshops, or the pettery itself

brought to Marzabotto from another location (p??)

{(375) Francav1glla et al. {1975} 228-229 and Fig. 4.
(376) loc.cit. — ,
(377) ibid. 229.
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The Fésults from the mineralogical examination of the
bucchero sherds from Marzabotto are not Qirectly applicable
to the grey-coloréd ciotole from the Marzabotto kiln site,
but they underscore the need to verify analytically whether
or not these bowls were made according to the bucchero
technique. The‘presence oflbucchero at Marzabotto which
might have been imported does not preclude local bucchero
sottile manufacture, but until scientific testing of the

grey bowls has been undertaken it cannot be assumed that the

‘pottery installation excavated at Marzabotto was producing

true Etruscan bucchero during the 6th century.

Although bucchero craftsmen may have adopted thelGreek
kiln design, analogous to the Marzabotto example, it must be
remembered that on the basis of current knowledge Greek
fabrics were fired to temperatures significantly higher than’
bucchero sottile. . This fact alone need not mean bucchero
was definitely fired in another sort of kiln. Presumably
Etruscan potters could havé used the a pipa kiln but purpose-
fully kept temperatures lower than those employed for :
manufacturing Greek pottery. However, the evidence available
from the experimental attempts to reproduce buccherc and
from observaticn of the'techniéues used by petters employing
primitive fumigatioq firings strongly suggests that bucchero
ﬁas fired in contact with the fuel., (supra pp. 118ff.) It
has been pointed out that the Greek kiln design incorporated
structural elements which effectively isolated pottéry from

the fuei. Therefore if bucchero artisans adopted the Greek
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design,they may well have made structural modifications or
added combustible material to the chamber containing the
pottery in "order to maximize impregnation of the bucchero
vessels with carbonaceous matter. |,

Since the bucchero firing temperature could have been
reached with a simple fire or by placing the potter& and
fuel in a pit below ground lgvel, in accordance with,procedj
ures used by Amer-Indian potters, the possibility must be
considered that bucchero was not fired in a semi-permanenﬂ
structure such as those used by the Greeks. The fact that
tﬁere is good reason to consider bucchero aé the culminatien
of the trend toward production of uniformly reduced impasto
also suggests this possibility. It was observed that the
estimated firing temperature and physicg}ﬂgagnities of

Primitive Impasto led to the conclusion that this pottery

.was baked in an open fire. (supra p.s56 ) However, without

testing the later Advanced Impasto fabrics which were

o

'produced before and during the period of bucchero sottile

manufacture, one cannot be sure how long the mosﬁ rudimentary
firing procedure was used in Etruria. (378)

If one knew wbether or not.thgxgjrkshops which made
bucchero also made impasto fabrics, the possibility that

bucchero was fired in a more primitive fTashion than Greek

(378) It is believed that the Golasecca potters of Northern
Italy used "un vero e proprio forno, con controllo della
temperatura e dell'ambiente."” Peco (1960) 205; but the
hypothesis is not discussed. This assertion alsec lacks
archaeological confirmation.
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fabrics could ‘have a more sound théoretical Basis. This
intriguing question is unanswerablel at pfésent since the
necessary technical data has no;<§ n--sought fo&\the impasto
fabrics. It would not be surprising to find bucchero crafts-
men making both oxidized and reduced types of impastec, since.
bucchero seems to represent a refinement‘in the process used
for making a reduced impasto fabric.(379) However, the
increased un%formity of coloration yisible in the Advanced
Impasto fabrics coﬁld certainly indicape improved methods

for controlling firing atmosphere. The consigtantly homogen-
ecus appearance of both the sﬁrface and core of butchero
strongly suggest that the most primitive firing procedures
had been abandoned for thé produciion of bucchero.

Evén though bucchero was probébly fired in a more
sophisticateq manner than those used by Italic potters of
the pre—Orientalizing era and the Pueblo potters, bucchero
craftsmen could have employed less sophisticated kilns than
those_used by Greek potters. Conceivably, Etruscan potters
developed rudimentary structures-g}\noﬁjgﬁrable materials
for firing bucchero sottile. Kilns built with pieces of
turf by pre-Flavian potters in the Ngne Valley of Britain
provide a plausible alternative to a bonfire or ‘the Greek
type of kiln fashioned from clay. The Nene Valley kilns
(See Figure V) often left only shallow, blackened depressions

and bits of fire-hardened turves. Eventually.the discovery

(379} supra pp.3s54 ff.
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of kiln furniture and sherds along with the turves provided
the clue necessary for reconstructing the afigfnal plan. (380)

A kiln built-in this manner in 1972 generated temperatures

between 750°C and 800°C when fired with wood,(381) tempera-

tures compatible ﬁith those estimated for bucchero firings.
(supra pp;116 £f.) Had bucchero been fired in kilns of this
sort, such scanty and nondescript remains could well have
escaped discovery or identification,(382) but it is probably
more feasonable to assume that chance and the emphasis on
excavating Etruscan burial grounds rather than habitation
sites have reduced the likelihood of findiné a bucchero
workshop or kiln in 7th century contexts.{(383)

The evidence examined above indicates tgat both the
aim of bucchero craftsmen and methcds they employed were
fundamentally different from the intent and process used by
Greek potters. Yet when confronted with cobvious signs of |
Greek influence on painted pottery production in Etruria and
simiiafities in some shapes and decoration between bucchero
and Protocorinthian pottery, ksee Appendix‘If) one could
still wender if a knowledge of practices used to produce
pottery of the Greek type enabled Etrﬁscan workshops to

arrive at an appropriate firing procedure for bucchero,

(380) Woods (1974) 263-286. s

{381) ibid. 269.

(382) Some 47 aéres of ground had to be excavated before
'conclusive evidence' on the structure of the Nene Valley

| kilng was found. Woods (1974) 265.

{383) The Marzabotto kiln cannot be securely regarded as
part of a bucchero workshop. (supra pp. 113 ff.}
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production led Etruscan potters to adopt the use of kilns of

The point definitely shared by both Protocorinthian
and bucchero manufacturing procedures is the maintenance‘of'
a well—contrblled,.strongly reducing atmosphere during part
of the firing. The Greek painted pottery was reoxidized
during the final firing phase, the bucchero pottery was not.
Nonetheless, obtaining reducing conditions was critical to -
the successful preparation of both fabrics.(384) It is not
certain to what extent bucchero workshops adopted features
of Greek kiln design, but since direct contact with the fuel
seems £o be a requirement for reproducing'£h§ typical
bucchero fabric, it follows that the Etruscan pottérs did
not simply mimic the méahs used by Greek potters for creating

reducing conditions. Possibly observation of Greek pottery

their own design or to modify the venting system or some
other structural feature of kilns developed at an earlier
time for‘the firing of later varieties of impasto. Possibly
Greek potte:§ introduced new types of fuel better suited for
the fu@igation process. Given the present state of knowledge
on these subjects such speculations can neither be confirmed
nor rejectqd; but it must be recognized that Etruscan potters
could have altered the impasto faﬁrication proéess o their

own. In fact the lack of uniformity in the buccheroid

impasto fabric suggests attempts to perfect a new firing

(384 ) supra pp. 98 ff. This is true whether or not bucchero
was covered with a clay slip. : ‘
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process, (supra p.58 ) rather than simply adopting another
one. -

Cn the other'hand, if the potters who first perfected
bucchereo did so after observing oﬁher craftsmen, it is con-
ceivable that they could have profited from the expertise of
Etruscan metgllurgistg instead of, or in addition to, potters
working in the Greek ceramic tradition. An adequate reduéing
atmosphere forms an.essential step in seﬁarating both iron
and copper from their ores.(385) Separation was carried out
during the prehistoric period and the Iron Age by placing
ore in direct contact with charcoal fuelNy clay-lined pits
or simple one-cham?ered furnaces.(386) This arrangement
rather closely resemble; the fumigation procedﬁre which con-
forms to what can be elucidated about the probable bucchero
fumigationﬁiechnique; This need not imply that the bucchero
potters or metallurgists understood the chemisﬁry of the
reduction process in other than pfactical terﬁs,ébut that
the makers of bucchero could have been enterpriéing enough
to exper?ment with other methéds iﬁ\grdef to produce uniform-

ly fired pottery.

{385 ) The oxides of iron and copper carbonates must be re-
duced. sulphide ores of these metals must be roasted in
air, then reduced to liberate the metal. . See Hildebrand and
Latimer (1951) 102-105 and 402-405 and infra n. 52-53.

(386) Maddin et al. (1977) 122-131; Coghlan (1956} 87- 88 and
Forbes (1958) 74-77. The ore and fuel were sometimes placed
in alternating layers, othgzgi;e the charcoal and ore were
mixed together.

k
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The remains ofH;ﬁdimentary stone furnaces at Populonia
show that iron was smeltgd in BEtruria using the procedure
described above.(387) These particular instgilations seem
to be of post 5th century date,(388) although Iron Age |
examples of such furnaces are known elsewhere in Europe.(389)
There are also remains of furnaces used for copper smelting
at Populonia which might have Seen Operatiﬁg as early as the
gth or the 7th century.(390) These are of a more complex
strﬁcture and of more duréble construction than those used
for. iron Smelting: ‘The most well-preserved example wés
built in the shape of.an inverted cone (1.8 m. inside
diameter at the base) with stone blocks and lined with
refractory clay. A raised floor, perforated with circular
§penings and supported by a_gentral pillar, separated the

furnace intc two chambers.(391) This construction may have

(387} Minto (1954) 308 and (1929) 397-404.

(388) Minto (1954} 307.

(389) Davies (1935) 42ff., and Coghlan (1956) 87ff.

(390) Minto (1954) 301-303, illustrates the scanty dating
material which includes impasto sherds, bronze rings and .
rocth\%. Hus (1975) 13, suggests the 8th century date.
Although the artifacts are typical of the Villanovan era,
rochetti (clay weights) do oceur in 7th century contexts as
well. For example at Poggio Buco, Tomb B. See Matteucig
(1951) 28, 58-59 and Pl. XIII, Ns. 13-14&. The stratigraphy . .
reported .after the Populonia excavation is not as illuminat-
ing as gould be hoped. The dating material was mixed with
large quantities of smelting waste which had apparently been
used for land fill under one of the furnaces in order. to
provide a level space on the hillside where the furnaces

[{were installed. See Blanc (1937) 317-323. Thus one can

hardly accept the earliest date of the furnaces with
complete certainty.

(391) For plans and reproductions see Minto (1954) Fig. &4,

p. 299 and Fig. 6, p. 30l. See also Blanc (1937) Figs. 3-4
and Figs. 5-6, p. 321. An untitl'ed photograph of one of :
the furnace interiors is given by Modona  (1955) 97.

q
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penmitted'the simultaneous separation of copper and iron
when locally available-calcopyrite was smelted, with the
copper draining into the lower chamber.(392) . The raised
floor may have been a feature designed to create a better,
more even draft in order tc reach higher temperatures.(39%)
If the potters who developed bucchero had seen such installa-
pions, they could have "adapted appropriate strugtural
features_of/;meltinﬁ procedures to suit their particular
requirements.

The temperatures needed to sméit copper and iron ores
are much higher than those useé‘for making bgcchero or Greek
pottery, (394) but there is no reasgn why potters would have.
been ébligea to seek such temperapﬁres,even if they used‘n
nmtiﬂnrﬁkal fufnacé%“ég procedures’as models., Metallurgists
used charcoal fﬁg fuel and were obllged to use forced air to

reach the temperatures required for smelting copper and

iron.§595) There is an illustration of a 6th century plaque

which shows a Greek potter adding sticks of wood to an a pipa

kiln,(3§6) but™\ch ight have been used if only for

o

(392) Heurgon, J. cited by Hus (1975) 13. This view appar-
ently summarizes the comments made. by Rossini (1937) 329-330.
See also Minto (1954) 301.

(393) Another Etruscan furnace of this type, also used for
copper smelting, was excavated at Marzabotto See infra n.
399. -

(394) Temperatures’ between llOOOC and 1150°C are needed for
smelting iron and copper ores. Maddin et al. (1977) 122- 12h
and Coghlan {1956) 39.

{395) See Maddin et al. {1977). Tujéres were found at
Populonia. Minto (1954) 304. Examination of charcocal for
Populonia showed that Pirus Aucuparia, Quercus .Robur and
Quercus Ceris were used for fuel. Tongiorgi (1937} 331-333.
(396) Noble (1965) Flg.,235 p. 199.

‘\ /
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part of the firing cycle. In any case it is clear that
Etruscan potters never fired buechero to temperatures as
great as those employed for smelting. What the bucchero
craftshen couid have adopted from metallurgical techhiques,
aé easily as they might have learned from Greek potters, was
the practice of packing their poﬁtery more carefully in a
blanket of fuel or the idea of enclosiﬁg'their fi;e in a pit
or kiln. These procedures would have enabled them to main-
tain greater control over the fumigation process vital to
the nproduction of the bucchero fabric. (397)

Similarities in pottery kiln design and smelting fur--
naces have bgeq inteépreted as‘indicating that Near Eastern

metallurgists were able to smelt copper by adopting ceramic

|| kiln design.(398) The resemblance between the ceramic kilns

in Etrurig with their raised perforated floors, and the
copper smelting furnices at PQPuionia and elsewhere,(399)
has led to the suggestion that such furnaces could theoret-
ically have been used simultaneously for ‘potterv production

and metal-working.(4L00) The furnaces at Populonia seem to

indicate that metallurgical ‘furnaces were of a more édvanéed

‘dgs{gn thigffhe kilns used contemporaneously’for producing

—

(397)-1f is also possible that Etruscan potters modified the
metheds used to fire impasto after observing the preparation
of charcoal which procedes by smothering burning wood. They
might have deduced empirically that if the wood turned black,
their pottery would as well. )

(398} Coghlan (1952) 22¢f, - .
(399) Blanck (1968) 609 and Fig. 76, p. 608, illustrates
another copper furnace of this type from Marzabotto,'

(400) Curri and Sorbelli (1973) 250 n. 10. ‘

)
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—Eapasto, if kilns were used at all for the production of this
type of pottery. Thus it seems that if techniques exploited
in one craft influeﬁced deve10pmenté in the othef, Etruscan
potters could-have benéfited from the process used for smelt-
ipg to improve earlier firing practices and thus perfect the
bucchero technique.

There is a notable increase in bronze and iron objects
in burials throughout Etruria during the Bth.century,(hOl)

-

and some bucchero shapes and decorative technigues indicate

an awareness on the part of bucchero craftsmen of metalware
vessels and metalworking procedures. The relationship
between bucchero sottile and metalware is discussed above,
but it can be mentioﬁed at this point that the familiarity
with materials other than pottery strengthens the hypothesis
that development of the fumigation process used by bucchero
potters may have resulted from a knowledge of smelting
techniques rather thén an acquainténce with Greek ceramic
production methods. ‘

One could dismiss thé similarity between the émelting
process for iron and copper and the fumigation procedure
apparently utilized for bucchero as merely coincidental.
This would“séem reasonable if one chooses to piace greater
emphasis on the growing awareness’of dreek pottery styles

and techniques in Etruria during the/Orientalizing Period,

(gOl)lPallottino (1939) 100-102 and 108-109, Ridgway (1973)
26.., | |
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than on the similgrities between . metallureical techniques and
firing procedures which impregnate pottery with carbon.
Given the lack of'archaeological and technical data concern-
ing the development of metal}urgy in Etruria and unresolved
questions about bucchero sottile manufacture, conclusions on
the relationship bétween the two industries must remain
speculative. |

There is also a degrée of uncertainty about the extent
of the debt which buccheré sottile owes to the Greek pottery
tradition. As presentation of the potential bucchero firing
procedures and kiln design completes discussion of the basic
techniques employed in bucchero fabrication, it is now
possible to summarize the conclusions.drawn from this dis- -
cussion and eyaluate the apparent contributions from various”

sources to the development of the bucchero technique.
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The information available at the present-time indicates
I that the origins of bucchero sottile cannot be linked direct-
ly to the Greek pottery making tradition, although aaopﬁion
of some Greek technical procedures may have assisted the
Etruscan potters in perfecting certain aspects of thelr tech-
nique. Bucchero incorporateé advances in ceramic technology
such as the utilization of refined clay and the potter's
wheel which had become part of the process employed. by Italic
potters making impasto fabrics. It qeeﬁs likely that these
innovations were introduced along with decorative motifs of
Greek origin as importation of Greek pottery and production
of Greek fabric types in Etruria expanded during the Orien-
tallzing Perlod. ¢

Some procedures were apparently taken directly from
the Greek tradition without modification, and probably
learned by obsérving ihmigraﬁt Greek potters. On the other
hand the improved quality 6f the burnishiﬂg applied to
-impasto and the tendency to pfoduce vessels with thinner
walls may well represent the éulminaﬁion of efforts by
impasto wogkshoﬁs seeking to emulate the ove;éll superior
character of Greek pottery. Since advanced’techniques for
preparing clay and fabricating vessels had become part of the
stock in trade of Etruscan potters before bucchero sottile
was perfected,it seems reasonable to assume that basic
procedures for making bucchero, including the dependence on
carbon for coloration, were inherited from the local pottery

tradition rather than resulting from the participation of
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Greek potters in bucchero production, or from the tutelage
of foreign craftsmen.

The pfiﬁcipal characteéristic which separates bucchero
from the, buccheroid_impasto fabric is the uniformity of its -
surfaéé color combined With a completely reduced, black core.
This strongly suggests that-bucchero originated when altera-
tions in the firing procedure used to make buccheroid impasto
allowed Etruscan potters to achieve better'contfol §€ their

7'fir':i.ng\.'a\tmosphere, while creating conditions which insured
reduction of the core as well as the vessel surface. It
appears that whatever the exact nature of this modification?a
it enabled the potters td create fumigationbconditions of
sufficien? intensity to impregnate the.surface and often the
core of bucchero with carbgn and simulfaneously reduce iron
in both portions of the fabric to its black oxides. If the
_Eechnical advance which made bucchero production possible
reéulted from observation of Greek pottery firing methods,
one can at least be ce}tain that bucchero potters did not
simply copy the Greek procedure.- This.is apparent since the
temperatures ané firing cycle necessary for producing a
sintered, bIQZE-firing slip on an oxidized clay body are
different from those used to make bucchero.

It is possible that.Etruscan poﬁters were able to
perfect their fumigation process by adopting the Greek a pipa
kiln. It hs not known when kilns first began to be used by
local potters in Etruria. Primitivé Impasto may have been

fired without the benefit of this device, but the loecal

<
[
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production of Greek fabrics wouiq\have necessitated the use
of a kiln, presumably of the Greek type. Since Advanced
Impasto is generally more uniformly colored than the primi-
tive variety it would not be surprising to learn that a kiln

was employed for making impasto pottery before bucchero

. . LY
"7 | emerged as a distinct fabric. At present it cannot be deter-

mined whether bucchero workshops inherited the potter's kiln
along with the rest of its techhical processes derived from
the impasto tradition or if bucchero craftsmen learned to
use 'kilns from the example afforded by local production of
Greek fabrics.
We do not know what features were included in the

kilns used for firing bucchero. Possibly bggchero potters
us a much less SOphistieated structure than the a QiEe

iln which they could have designed indepéndentif'iq accor=-
dance ‘'with the exigencies of fumigation firingl Alternative-
ly, the Etrusc¢an craftsmen might have used the a pipa kiln
with all of its.structural elements, while adding fuel to the
chamber containing pottery in order to improve smudging
conditions. But given the fact that the'Bucchero firing.
cycle and temperatures were not the same ‘as those uged for
Greek pottery, it is likely that if the _;B_pa kiln was used
to fire bucchero, the Etruscan artisans altered the internal
design to permit‘closer contact with the fuel. While one

might ekpect potters would be more inclined to profit from

‘the expertise of artisans practicing the same craft, it is

conceivable  that bucchero potters were 4ble to perfect their
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fumigation procedufe or kiln design by adopting certain
aspects of rnietallurgical procedures which they had seen being
useﬁ.

In summary, examination of the available experimental
data‘anducomparative material indicates that bucchero sottile
originated nith Etruecan craftsmen making impasto pottery
according to the indigenous Italic tradition. Exposure to
Greek pottery and the associated techniques gave Iron Age
and Etruscan potters some of the means to improve the quality
of‘impasto fabrics along with-the incentive to develop their
own ways of etandardizing and perfecting impasto production
methods. It may be that by adopting the Greek kiln design
Etruscan potters were able to make the transition féém
buccheroid fabrics to bucchero sottile. However, the mono-
cnromatic, lustrous surface and reliance on carbon depositio
_for coloration sets bucchero apart from the Greek pottery
tradition. Etruscan potters no doubt benefited from the
sophisticated ceranic technology necessary for making Greek
painted pottery, but the craftsmen who made bucchero selected
the appropriate elements of Greek pottery technology and
modified them to suit their own ends. Bucchero did not
originate from the desire to copy Greek pottery but from an
attempt’to'perfect a fabric whose aesthetic qualiities and
technical priﬁEfgies were rooted in the impasto tradition.

" The data available frem physical and chemical examina-
tions of impasto, bucchero and of Greek pottery and informa-

tion obtainedAfrem observation of primitive firing techniques

»




N
N T e ST "A;TVW r,n‘gu\g?aﬂ SAETRIACTTE The TR
R ?'?'aif'«f."?t-'-'. L".".‘Z‘*'.-:‘;C.'.:::J- :‘.'.f-_“‘"r,""""- R E

146

permits the following conclusions regarding the bucchero:

manufacturing process:

1. Bucchero sottilé which was made with thin walls
from a well refined clay represents a considerable advance-
ment in fabric quality over tﬁg_early Iron Age impasto
fabrics made in Etruria. These features were nog@initiated
by bucchero workshops, but were incorporated by potters
making Advanced Impasto, including the buccheroid variety,
befere the emergencé of bucchero sottile. The gradual
introduction of refinements in technical quality and the
increased use of the potter's wheel parallel the importation
of Greek pottery and the growth of local produétion of Greek
type fabrigs. Since Greek potters had previously mastered
the potter's wheel and precesses for refining raw ciay it
seems reasonable to suspect that Advanced Impasto workshops
acquired these superior techniques from observing immigrant
potters at work or at least from questioning sailors and
traders about the ﬁethods used to make Greek pottery.
Bucchero potters should thus be seen asg continuing to use
some practices adopted earlier by potters working in the
Italic tradition, and not necessarily as acquiriné-methods
of clay preparation or throwing techniques diréctly from
Greek craftsmen.

2. Bucchero potters used a paste with relatively
constant composition, apparently adding temper obtained from

local deposits of weathered quartz. This indicates that the




T T PRSI YT SRR A o e e e e e
Sl e LT o e .

H

147

‘to suspect that they were.capabié of adapting manual proced-

artisans were selective in their choice of primary materials.
However,'without mineralogical study of impasto fabrics and
locally made pottery of the Greek type it cannot be ascer-
tained how claselyv bucchero potters may have followed the
preferences of ;mpasto potters or immigrant craftsmen in
their choice of clay and temper. e

, 3. The lustrous bucchero finish resulted in part from
deliberately burnishing the fabric surface. This action
enhanced the naturally glossy appearance of the illiﬁic clay
used to make bucchero. Burnishing was commonly used by Iron
Age Ttalic potters in Etruria so that Bucchero artisans
presumablyrinheritgd this procedure from thé local pottery
makinthradition. Possibly observation of Greek'potteré ‘
helped bucchero craftsmen attain a greater degree of precis-

ion. This could have invelved the modification of tools

used by Italic potters for polishing. The use of the potter's:

wheel would have permiﬁﬂgd a nore uniform applic?tion of
préggﬁre and decreased the tiﬁe needed for the bﬁrnishing
procedure, although we have seen that some bucchero potters
continued to burnish manually. However, the skill with which
many bucchero vessels were finished need not-indicate that

the Etruscan potters learned to perfect their burnishing

technique from foreign craftsmen. It is equally plausible

ures to the mechanical requirements of the wheel through .

trial and error.

P

- .
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L. It is not certain if a &lip was applied to
bucchero sottile, but it appears that the mechanical action
of polishing the clay would have been sufficient for creating
the compacted surféce zone of bucchero while impérting ™
lustre to the exterior. Since slips had been applied to sore
impasto vessels, bucchero workshops need not have drawn on
the example afforded by Greek pottery for this procedure.

5. Inorganic chemical anadlysis indicates that if a
slip;wés used on the bucchero surface, it was prepared from
the same clay as that utilized for the clay body. As the
amount of ircn and other major inorganic elements was
essentially equal in both the surface and cord,, it seems
that if a slip was applied, bucchero craftsmgn did nof adopt
the preparation methpdé used by Greek potters which resulted
in higher concentrations of iron oxide in the black-firing
slip than in the reserved areas of Greek pottery. |

6. Since carbon is present in the surface and in
some instances the core of bucchero sottile in addition to
black oxides of iron, the final phase of firing was carried
out under reducing conditions.» This indicates that bucchero
potters did not adopt the Greek firing cycle'in which the
final stage was carried out under oxidizing conditions.

\7. The fact that the black oxides of iren in bucchero

| were not protected from reoxidation by sintering constitutes

another intentional departure from Greek procedures on the
part of bucchero craftsmen.

1
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8. The deep black color of bucchero is caused by the
presence of both carbonaceous material aﬁa black oxides of
iron buﬁ the presence of carbon ;n the surface of bucchero
is absblutely essential for creating the typical bucchero
coloratlon. This is apparent since refired bubQEé}o, colored
only by conversion of the 1ron in the fabrlc to biaEk ferrous
oxide, did not display as intense a color as untreated
'bucchgzggpontainfﬂt carbon along with black oxideg‘of iron.
The aependence on carbon for obtaining the bucchero coloraL
tion is not acc1dental but represents a deliberate cho ce
by bucchero potters to use methods fundamentally ifferent
from those used by contemporary Greek potters whose fabrics
derived their black color from iron oxide alone.

- 9. Examination 6f Iron Age pottery from Nerthern
Italy indicates that Golasecca potters relied on the presence
of carﬁon to achieve the desired black coloration of their
vesseéls. The ;resencé/gf carbon in Bronze Age and Villanovan
impdsto from Etruria suggests that similar procedures were

employed in Etruria prior to the emergence of bucchero sot-

tile as a distinct fabric. The role of carbon in coloring

impasto needs further investigation, but the presence of this

organic material in 1mpasto and the trend toward the produc-
tion of impasto with a uniform black surface in the period
immediately preceeding\the development of bucchero leads to
the conclusion that bucchero represents the culmination of
attempts by local potters to produce a monochromatic fabric

whose black color derives from the presence of carbon in the
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lthese fabrics were produced by a fumigation process such as

pottery.

10. The physical qualities of buccheroid impasto
strongly suggest that this fabric was the technlcal precursor
to bucchero sottile. Scientific examlnatlon of buccher01d
vessels is needed to 1llum1nate technlcal similarities

betwaen the two pottery types. It also seems likely that

some buccheroid, vessels are actually misfired bucchero- or e
bucchero produced by less-skilled cr;;zsmen than those‘pro—
ducing the highest quality bucchero sottile. Buccher01d
vases with lustrous black surfaces but with unreduced cores
would be obvious candidates for these two categories. How-
ever, the form of such vessels would have to be compared with
bucchero sottile analogues to determine if the. former could
have been made by contemporary bucchero workshops.

11. The carbon in bucchero originated during the

firing cycle as was the case in production of Golasecca

pottery. Although experimental verification is needed it
seems likely that the carpon in impasto made in Etruria was
also deposited in the fabric during firing. The firing
temperature range for bucchero is also comparable to the
values for this parameter determlned for Golasecca pottery
and Iron Age 1mpasto from Latium. The presence of carbon
absorbed during firing and the firing temperature range fo

Iron Age Italic pottery and buccheroc sottile suggest that

that employed by modern Amer-Indian potters. Attempts to

reproduce the buccherc fabric support this conclusion.
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However, archaeological evidence is neéded to eluciddte the
details of the fumigation procedure ueeé by buechero otters.
12. It appears that intimate contact with gﬁe
is"Eesential for successful fumigatibn f%ring. This ineures
even carbon deposition and at the same'time‘reduces iron
oxiae to its black forms. If bucchero was fired in this
manner‘it seems unlikely that the Etruscan artisans adobted-
their rumigatign technique from Greek potters, since the
latter isolated their pottery from contact with the fuel in
order to insure a uniform oxidation atmosphere during thQ%
final phase of firing. However, analvsis of Greek potter&
should be conducted to determlne if the reductlon phase of
the Ereek firing cycle impregnated vessels with amounts of
carbon comparable to those measured in bucchero. ‘
| 13. The Homogeneous quality of the bucchero colora-
tion suggests that the potters controlled their firings by
enclosinéftheir pottery in a kiln of some fashion. This
seems to represent an advance over the tébhniqugs employed,

for the manufacture of Primitive Impasto, although it is

pessible that Etruscan‘potétrs making Advanced Impasto

'fgbrlcs had already begun using kilns rather than open fires.

The kilps used for firing bucchero may have been rather
rudimentary.in design and possibly built from non-durable

materials.

3
.

14, Bucchero craftsmen may have - adOpted the a pipa

kiln which Greek potters apparently 1ntroduced into Etruria,

However, since the bucchero firing procedure differs
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significantlyfrom that used by Greek potters it would not be
surprlsing if the Etruscan craftsmen altered the design of
the Greek kiln It is also possible that buccherao craftsmen
constructed kilns resembling the a pipa variety through
observatlon of procedures used for smelting copper or iron

ore, rather than following the- example of potters producing

-Greek type fabrics. -

L=




- 153

El

Research devoted to the typology and decoration of
f- : . ,
bucchero sottile has established' two basic phenomepa. First,

it can be &hown that the-shabe_and.decorgqion of bucchero
embodies elements of &téliq, Near Eaéte?n and Greek artistic
traditions."Second, there are .often similarities between
botﬁ'the form g;ﬁﬁtﬁé—aegoration of buc:Lero vessels and the
shape and Srnament of metalware and ivory work. These topics
cannot’ be dealt with in detaii within the confines of the
ﬁrééent study;~how2yer;‘§ brief summary of the brincipal

finaings of speéialists in this area of study is warranted

“in order to clérify the aims of bucchero craftsmen.

A detailed typological séudy df bucchero §0t£grynfrom
Caere indicateé that bugchero shapes can be tra;ed to three,
differént cultural traditioﬁé: Itélic, Near Easterq and _
Greek.(hOé) Table EII .cataloguea material primarily from
Caere, and shows thaé many of the rare forms made during the
earliest production phase disappeared after the middle of

-

the 7th century.(403) Many of the-abandoned types were among

-

(402) Ramage (1970) 1-%1. :
(403) The forms not included in the list given by Ramage

-have not all been attested at Caere but have been included”

for cqmpegpative purposes. Forms attested at Caere but not
cited by ‘'Ramage are the situla and stamnoid olla. Gran
Aymerich (19727 illustrates one impasto situla and three
bucchero situlae. Two of the bucchero situlae are from
Caere. On the olla see: Bonamiei (1974) 26, 54, 56-57 and
Pls. XXXT, XXXV and XXXVI, Cristofani (1969) 62-64, and
Fig. 26. Dohan (1942) P1. XLVII illustrates a ribbed-
bucchero example. Matteucig (1951) illustrates numerous
impasto examples. A model boat in buecheéro, or perhaps
buccheroid impasto, {sSupra p,33,n.113) of unknown origin is in
the Boston Museum of Fine Arts, No. 01.8064: There is an

impasto example from Caere illustrated by Pohl (19723 133~
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those thought to derive from Near Eastern prototypes. The
forms which were not made afper tﬁe middle of the 7th century
were .replaced by newér Greek'shapes. This coincides with
the {ncreased influence froﬁ Greek culture at the expense of
Near Eastern influence, (LO4) observed at the close of the
Early Ofientalizihg period. (405) Although not all forms were
kest_in the bucchero repertoire,‘Italic vase ﬁypes as well as
'some Greek‘and Oriental tvpes cohtinued to be manufactured.
Thus the bucchero craftsmen prégerved the lécal ceramic
tradition while responding qu%ckly to changes in current
fashion.(406) The fact that ;il of the principal bucchero
sﬁépes were represented in other local and imported vnottery
fabrics should also be noted since this phenomenon is signif-
jcant when considering the influence exerted by metalware
and ivory objects on bucchero manufacture. (407)

Bucchero decoration, as noted previously, (408} was
achieved primarily with tools which either cut the surface
of the pottery or left impressions in the clay. Geometric
designs predominated during the earliest phase of production.
The most frequently encountered type of deécoration consisted

of thin horizontal lines, used singly or arranged in bands at

{403){cont'd) 134, and Fig. 111l.4. Bronze examples found

in Etruria were apparently imported from Sardinia. See .
Torelli and Lulliu (1971). -

(404 ) Greek influence on Etruscan pottery manufacture can be -
seen in the adoption of vase names derived from names used

by Greeks. See Colonna (1973-197L) 132ff.

(405) Ramage (1970) 4-5. See also supra pp. 15ff.

(4,06} ibid. 10.

(4b07) Infra pp. 164 ff.

(408} 'supra pp. L4Lff.
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was also used for vertical striations on the body of globular

intervals on the vessel surface. (See Figurevi ) Incision

forms, (409) and for rays often added above the base of cups
and oinbchai. (See Figﬁre VI ) Small ;osettes, S-shaped
motifs and lozenges were added to bhccheéo sottile with
stamps. (410) However, the stamped ornaments were not used
as frequently as incised bands and dot patterns.{4ll)
Pattern§ composed of series of dotted lines were an
especially popular mode of decoration on bucchero sottile.
Single lines and 'fan' patterns have been classified as a
form of 'rouletting',{412) although this may be a misnomer
in some cases. The semicircular 'fans' and wedge-shaped
Segments.which belopg to this category consist of dotted
lines radiating from a central point. (See Figure Vi )‘ They
were apparently made with a stfaighf, foo;hed implement which
was pivoted about a point thus duplicating the same dot
pattern in each compénent line. A toothed g:é@l may have
been used in some cases.(413) Long dotted lines were presum-
ably made;with a tool incorporating a wheel-shaped die. A

éimilar tool with diagonally'éet teeth was probably employed

(409) Ramage (1970) 15ff. and Figs. 10, 11, 12, 20, 21 and
23, '

(411) Tn addition to the material illustrated by Ramage the
illustrations given by Gierow (1966} Fig. 86, and by Gjerstad
(1966) 87-88 and the associated commentaries provide useful
comparative material. :

(412) Ramage (1970) 16.

(413) Ramage (1970) 16, Gierow (1966) 290, DelChiaro, (1966)
101, and Richter (1936} 63-65.. An example of a dot pattern
whose dots were punched individually is given by Dohan (1942)
Pl. LII.5.

3
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for adding a rouletted spiral design to the body of an early
bucchero amphora.(414) The fan pdﬁterns were freely combined
with various other types of decoration.

~Ribbing was commonly employed to embellish the lower
portions of the bodies of chalices and kvathoi (small carina-
ted cups). This device, which consisted of raised parallel
ridges arrayed vertically, was often produced™by molding the
entire Hody of individual vessels, The procedure depended
on the.use éf a mold with the desired features cut in negative

relief on the inside ‘surface. This mold was then placed on

the potter's wheel and its interior 1indd with clay. As the

wheel turned clay was forced intq the pattern,-impartiﬁg an

impression on the exterior of the finishe@ pottery. (415)

There also seem to be some examples of bﬁcchero with fibbing

formed by adding rolled lengths of clay to the pot;éry

surface, or by shaping the plastic clay surface manually.(416)
There are also a few exaﬁples‘of m&rg complex félief 

and plastic decgration which were made during the early period

of bucchero production. Three small bucchero situlae, includ-

ing two from Caere,(hi7) are rather ﬁnique:- Their principai_

4

figural decoration, which includes animal énd'vegetal sub jects

(414) Ramage (1970) 1k, observes that this is unusual, the.
spiral was normally incised. The amphora is illustrated by
Colonna (1968) Fig. 3.

(415) Richter (1936) 63-65. The technique was widely used

for bucchero pesante. ‘ ' .

(416) A vessel illustrated by Ramage (1979) Fig. 5.4, looks
as though this technique was used although there is no dis-
cussion given. o :

{417) Gran Aymerich (1972) 58, proposes dates in about the

third quarter of the 7th century. .
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was obtained by cutting and sculpting the clay with tools
analogous to the instruments used by modern potters and
, .

sculptors.(hiS) Another series of bucchero objeéts from the

|l Calabresi tomb at -Caere which belong to the early period of

bucchero manufacture have copious plastic decoration. These
jnclude two pyxides with sculpted animal head protomes and

rings of horizontal projecting knobs around the main bodies

drof thé vessels.{419) This tomb also contained separate

protomes carved in the round and a vessel with a man perched

atop an imaginary animal.(420) Before the end of the 7th
centufy human figures in Eow relief were sculpted or partial-
ly molded onto vertical supports éttached to highffooted
bucchero chélices.(th) _

> Another technique O'sed for decorating bucchero, unlike
those previously described, -did not depend on mechaniqél '
alteration of the clay itself. The decorative method
involved the addition of silver and gold coatings to embel-
1ish bucchero. Small thin strips were added in some
instan;es, while if'appears that other vessels were ggfirély
covered with brécious metal.(423) This decorative technique

has not been studied in detail and raises several important

gquestions.

(418) Gran Aymerich (1972) 13-18 and Figs. 1-5 and 12-13.
(419) Ramage (1970) 12 and Fig.-6.3. See also von, Vacano
(1960) Fig. 24, p. 103.

(4,20) See Mansuelli {1965) Fig. 22, p. 59.

(421) Ramage (1970) 25-27. See also Bonamici (1974) 20- 33,
and Pl. XV. .

(422) Nicosia (1974) 59-60, and Pl. XXXI.

(4,23) Ramage (1970) 17, ‘and Barnabei (1894) Col. 307.
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A number of vessels ffom Caere show traces of a red
substance which was apparently used as an adhesive for th%
metal covering. Analysis\of this material from one such
4"vase revealed the presence of mercury, although the precise
composition of the compound was not reported.(h24) It seems
that a mercury-based adhesive was used for attaching a
coating of tin to a Mycenaean cup made in about 1400 B.C.,‘
(425) so a similar procedure was apparently known to Etruscan
potters of the 7th century. However, there. were possibly
other types of adhesive used for this purpose by bucchero
workshops. Italian researchers have identified traces of
lead on a bucchero vase from Caere,(426) 4lthough it is not
cleéi/if this metal was used to holdra‘coating of silver in
place or if the lead itself constituted the applied decora-
tion, (427) Excavétors at Caere have observed that often
when bucchero vases are removed from. the earth a silvery
stain remains behind.(428) The evidence for the presence of
lead on bucchero sottile suggests one cénnot be sure that
these stains always represent silver plating on the_ofiginal
pottery.

.How these adhesive 'sclders' of lead and mercury were

used for bucchero manufacture is not known at present. While

their exact composition is not known, it seems plausiblie to

(&24) loc. cit.
(325) Hieggins 11967) 113- llh, and Fig. 131. Ramage (1970}

(LR6) Cesereo and Guidobaldi (1972) 514.
(baﬂ) loc. cit.

(428) Ramage 1[970)‘18.
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suspect that they were sometimes a mixﬁ%igof metal salts
such as the chrysocolla, 'gold glue', men ioned by ancienﬁ
authors. BSuch a compound, which melted on heating, was
probably used for granulation ét about this time. (429)
| ‘Thin plaques of lead were also attached to impasto
pottery in Italy. The Iron Age 'artisans seem to have used
resinous cement for this purpose but further qualitative and
quantitative analysis would be desirable to determine the
exact nature of the Iron Age adhesives, {430} Lead was either
poured or forced into holes on some impasto vessels. (431)
It is possible that silver foil was used to decorate some
Advanced Impasto“pottery. An impasto situla from Caere
contained a few fragments of silver foil but no‘traée-of an
adhesive was noticed oﬁ the pottery surface.(432) If the
foil was originally attached, it may have simply been forced
into the incisions of the linear pattern cut in the surface
of the situla.(433) o
It is believed that precious metal decoration was
applied to bucchero pottery before firing and then incised
with various motifs. This seems plausible since the motifs

visible on some of the vases which had a metal coating are

—

(429) Carroll (1974) 37-38. An analogous process was used
for making niello. Higglins (1967) 1L7ff. _

(430) Bertolone (1954) 180ff., mentions both a resinous
adMesive and a black cement but makes no reference to
analyses of either substance.
(h31¥ Matteucig (1951) 25.. and Pl..IV.21.
(432) Gran Aymerich (19725 33, n. 1.
(433) loc. cit.
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not complete.’ Presumably &all of the lines are not preserved
becagse the pressure exerted whem'engraviné.the metal coat-
ing was not always sufficiently great to leave an impression:

in the clay beneath the metal.{434) Since bucchero was

fired to temperatures between 70600 and 800°C the silver of

gold should have remained intact, their melg}ng points being
960°C and 1063°c, respectively. (435)

However, pottery shrinks ¢uring firing; thus one might
expect that a covering of metal might either draw away from
the pottery surface or wrinkle if the adhesive held it to
the surface.(436) It has been shown that gold leaf satis-
factorily survived firings égmulating conditiqns of the ‘
procedure used to make Greek black-figure pottery, (437) so
the small plaques of silver on some bucchero vessels could
have been attached before firing. It.remains to be demon-
strated that a metal f6il covering the entire surface of a
bucchero vessel would retain its shape or remain in place
when subjected to a similar test. .

It is also difficult to reconcile such a procedure
with what is known about the techniques used to fire and
coloq:bucchero. It is clear that the bucchero coloration
depends on the absorption of carbon during firing. (ggégg

pp. 98 ff.) If the bucchero surface were covered with metal,

(434) Ramage (1970) 18. .

{435) Latimer and Hildebrand (1951) 577ff.

(436) However, if the pottery had dried sufficiently before .
the decoration was applied further shrinkage during firing
might have been negligible. , :

(437) Noble (1965) 55, n. 19, and 63-64.




T I R U NI TN SR T s e e

161

it is hard to see how carbon could permeate the clay beneath
to any appreciable extent. On the'o§her hand, reduction of
the'iron oxide.in the clay'could still take place and pro-
duce a black coloration. However, such vessels would N
presumably not duplicate exactly the inteﬁsity.aﬁd lustre
normally associated with the bucchero fabric. (438)

If the metal decoration was added after the buécﬂero
had undergone a fumigation firing, a second heating would
have been required to melt the adhesive compound and bond
the plating to the pottery surface. Subjecting pottery to a
second firing seems like a rather uneconomical procedure, so
it seems likely that it would have been avoided if possible.
On the other hand, vessels plated ﬁith gold or silver would
probably have commanded sufficiently high prices to justify
the extra expenditure of time and energy. .

.At present there is hardly enough evidence to decide
whether metal decoration was added before or after bucchero
was fired. Analysis is needed to identify the adhesive
compounds used for plating bucchero and to gvaluaéé the
effect of such procedures on carbon absorption. .

The technigues used to decorate bucchero represént a
continuation of those used during the Iron Age by impasto

potters, although refinements were introduced by bucchero

(.

(438) It may be noted that the fired pottery would have been
less likely to take the impression of a scriber through the
metal coating, than a vessel which had only become leather
hard through drying in air.
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craftsmen. Howevér, the way in which the bucchero potters
used their techniques indicates that they were inflhenced by
both local and foreign traditions. Specialists have recog-
.nized_the same three cultural traditions in buecchero decora- -
tion which are apparent in the ensemble of bucchero vase
forms. An example of a decorative motif inherited from the
Italic tradition is afforded by the double gpiral design
usually found on the bellies of bucchero amphorae. This
motif was often accompanied by an incised drawing of a bird.
Both the decorative scheme and form of these 'spiral-
amphorae' can be traced to Iron Age impasto prototypes.(439)
The arrangeﬁent of incised lines in bands on the bodies

of many bucchera vessels is thought to derive from the

_l.decorative scheme of Protocorinthian pottery with geometric

decoration. The Bands of ;ncisions were often accompan%ed

by ;ncised rays {See Figure VI ),creating a combination
particularly reminiscent of the Protocorinthian style vessels
made in Greece and in Etruria.(440) Although the linear

decoration of bucchero pottery often recalls Protocorinthian

- -

stylistic conventions, imported Greek pottery, local varie-
ties of Protocorinthian, and the red and white impasto
pottery which had become common in'Epruria beforée the

development of_.the bucchero fabric, had popularized many of

(439) Ramage (1970) 19-20, Gjerstad {1966) 280-281, Dohrn
(1965) illustrates ' numerous examples.

(440) Ramage (1970) 15. See Fayne (1930) 7-27, and Cook
(1972) 47-55 on Protocorinthian decoration.
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the decorative elements used by Greek potters.(4L41) 'Thqs it

‘carving and metalwork embellished with scenes showing pro-

~ .
seems ruch of the bucchero decoration which parallels Greek °

pottery features had already bebome'paft'of the Italic
tradition which bucchero potters inherited. (442)

Although figural decoration was not common on the
earliest bucchero; éhere are indications that. both Near
Eéstern and Greek subjects provided modéls-hsed by bucpherb
craftsmen. Examples of the dgpeﬁdence'on Greek prototypes
for both the content and style of zoomo;bhic decoratioh on
bucchero have been discussed by various cdmmentators,(ha3)
and need not be discussed further at pfesent. Near Eastern
influence has also been detected in bucchero figural decora-
tion. Recent study of a group‘of bucchero'situlae.with

relief decoration hés identified similarities between content

and style of the Etruscan motifs and Near Eastern ivory

cegssiens of various types of animals and human figures. (L44 )}

|

The sculbted.bucchero caryatids discussed above (suprf pp. e
157 '

.}, have also been cited as fgfther examples of influ-

ence from Oriental ivories‘on bucchero ornamentation. (445)

(441) supra pp. 59 £f. See also Ramage (1970) 15. Examﬁies
of red and white.impasto are illustrated by Vighi (1955),
Ricgéd(l955), Pohl (1972), Dohan (1942), and Ricci Portoghesi
{19 , )

(442) Ramage {1970) 5.

(443) See Bonamici (1974) 87ff., Hencken (1968) 588, and
Cristofani (1970) 107-108. '

(444} Gran Aymerich (1972), Thuillier' (1974) 57. See Ramage
(1970) 5-7, for-other examples. . )

(4L45) Ramage (1970) 24-26. See the comments on parallels

J

between bucchero and ivory by Phillips (1972) 553ffF,

-
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‘tion had alrea&? been used on some‘impasto pottery, and .thus

hmentiOned in connection with bucchero sottile,. It is fre-

a dependence on ivory work and espec1ally on metalware.

4 L
Among the numerous parallels cited to demonstrate this cdR-

-‘bucchero shapEs are also found in metal. A silver anphora

However, as with linear incised decoration, plast&q decora-:

was.no longer truly forelgn to the Italic ceramic tradition. _
(44,6) . . _—

The similarities ween Bucchero and: ivory work serve.

e

as an apprOpriate int oductlon to another phenomenon often\\\

quently observed that bucchero fords and decoratlon exhibit

I

nection, metal skyphoi (tall cups) proviide an ekoellent
example. Skyphoi in gold, silver snddbronze'have been found
in Etruscan tombs.’ The majority of these metal yases have
the same basic form as their bucchero analoguesatiFurther-
mere, three of the skyph01 have fan motlfs composed of
1ndiv1dually punched dots arranged hprlzontally below their
lipgs (447) ThlS arrangement corresponds preclsely to the
decoration of. numerous bucchero skyph01. (See Fggure VI )
The resemblance between bucchero and metal skyphoi has led
to the suggestlon that the dotted fan ‘motif was adopted by
bucchero potters from fich metal prototypes (448) Other

of the-sp;ral type. also featured the in01sed motlf

\.

T e T
(446) See Hercken (1968}538, and Richardson (19?6) 58~59.

BT E WSS LATRTGL T

(L47) See Cristofan1 (1970)

271ff" and Pls. XXIV XXV, andf :

Rama%e (1970} .

Ramage (1970) 23,

‘have derived frcm corded

who notes that fan patterns might
decoratlon on impasto pottery. \]

C o

;

.
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encquntered on many Bucchero amphorae.(449) There are also
several examples of bronze olnochoai™of the tall-necked
'Phoenician' variety which was often produced in bucchero.
(4,50) There are alsoc metal aﬁalogues of bucchero kantharoi,
kyathoi and small one-handle& jugs.(LSl)
The frequent correépéndénce between the shape and
:decorative feqpures of bucchero and vaéés in precipﬁs metal
and bronze has been used as evidence to support the conten-
tion that bucchero sottile was made as an intentional
'imitation! of-metalwaré. Siﬂce'bucchero combines thin
®lustrous black walls with incised decoration and shapes
encounteréd in metal vases, it is ciaimed that bucchero was
made-as a cheap substitute for metal vessels which the less
wealthy could afford to buy.thSZ) Aithoﬁgh the physical
features of bucchero éo seem to conform to this view, closer
écrﬁtiny suggests that regarding bucche?o ;s an attempt to
:recreéte the appearance of metalware is an over-simplified
e#pléﬁation of*a ratﬁer ﬁore,éomplex phenomenon.

The hig:ﬁ&“lustfbus, black surfage of bucgﬁero might

seem: to reproduce the finiéh of polished metalware. Similar

-,

T . -

pharaQteristfif}of.Hellenisp@chottef} which combined thin '

(449){ ibid..20. | |

See Cristofani (1970) 276ff., Ramage (1970) 32-33..

/) Ramage .(1970) 27_-3%. . o .
(452) See Mansuelli {1965%~59, DelChiaro. (1966) 141, von
Vacano (1960) 102ff., and Ramage {1970) 10. - See also ' .
Barnabei (1894) cols. 183ff.; who argues that impasto pottery
. was often.modelled after metal vessels which he illustrates.
He draws gimilar parallels for bucchero. .ibid.. caXB.’ 200ff.

-
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walls.and‘high gloss, have been interpreted as indicating

that Greek pottersrof the Hellenistic period sought to make
their product resemble metal more closely.(4L53) However, .
high lustre on various kinds of material including woced,
stone and painted objécts is often a quality desired for }ts
own sake and need not signify metal‘imitation.--lt is aléo
hard to see why one should assbciate black color with
attempts to duplicaté tﬁe finish of bronze, gold.aﬁd silver,
the materials used foq‘making metalware during the Etruscan
period.(454) In fact, a reddish color would seem more
appropriate and was within the bounds of Etruscan potters?
technical expertise since monochromatic red impasto was

being made in Etruria at 'the same time as bucchero. (455)

Moreover the uniform lustrous finish of buechero came about

.through successful atteripts to standardize procedures used

for making Iron Age pottery in the face of the growing
popularity of more technically advanced pottery fabrics.

. . , R )
Thus it hardly seems reasonable to see the desire to imitate

- . '
thalware as the sole explanation for the bucchero surface

+

color, ‘ SN

i

Similarly, the thin walls of bucchero may be best
explained as an attempt to produce a ﬁigher.quality ceramic
' ) e :

—~—

(453} Thompson (1934 )311ff. Hill (1947) 24L8Ff. argues that
metal craftsmen. would not have been able to manipulate-
their material as freely.as pottersy_at least.before the
Hellenistic period. But this view sebms extreme. See Cook
(1972 355. . *
(454) See the commentary on bucchero by Cock (1972) 153.
{(455) supra pp. S53ff. . . 3

. o
-~




) | ' 167

sl -v:*:ﬂwﬂ“""'f""t-'"""' T MR

‘were available in other local and importequottery fabrics.

product. Thin iight-weight pottery oould have its own
aesthetic appeal and would also have‘definite practical
advantages for the craftsman. Ultimately ohin walls might
make the pottery more fragile, but they would also promotel
rapid, even drying. Evenly dried pottery would be less
likely to warp or break 1f subjected to uneven heating
during firing. Reducing the thickness of pottery would also
diminish the amount of clay required which would constitute
a considerable saving of effort and material for‘commercial
production. Such practical advantages coupled with aesthetic| -
appeal could have encouraged bucchero workshops to make
pottery with thin walls. . _

When one eﬁokes the fact that bucchero shapes and decora-
tion are also found in silver and gold as proof that bucchero
potters sought to imitéte metalware, this ignoreS'two'other
important facts'mentioned earlier‘in'this‘discussion. The
style and content of bucchero decoration was also apparently
1ne;§red—bprrototypes in ivory and in pottery The similar-
itles between the bucchero situlae w1th relief decoration
discussed above were so striking that it is suggested the
pottery workshop must have been located near an ivory working
establlehment where the .potters could have .seen this materrel

being worked (456) Furthermore the prlncipal buechero ;ﬁrms

These pottery prototypes weré available in quantity and
. . \\.. ‘ ' ,

(456) Gran Aymerich (1972) 56. ‘ N

- ¥
- K r
. vt . U Y
. k3
.
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) Hf%atured the linear designs which ﬁere the meet eomhon type
T
‘of incised ornamentation on early bucchero sottile, with the

éexception of the dotted fan motif, ' -\
j There is indeed the possibility that metalworkers |
] - ‘:
'sometimes imitated potter?\mgdels. The silver amphora which

ﬂduplieates the spiral amphorae s

popular in both impasto
Hand bucchero probably Lonstitutes an example of pottery'
nvessels influencing evelopments in metalware typology. (h57)
|Given the prevalence of incised decorizigp in the. imnasto
Wtradition it certainly seems reasonable to suspect that :L
'bucchero potters inherited this technique along with certain f
Jshapes and basic fabrication methods from the Iron Age
Hpotters o) truria. Teis is also apparently true for the
1 ' practice E

onrkshops seem to have developed new procedures and taken the‘

adding metal foil to bucchero. However, bucchero

nItalic custom further by covering much larger portions of i
'lthe vessel surface., |
j It has been pointed out in a recent dlscus%ion of terrag’
|sigillata manu?acture that the use of the word 'imitatdion?

!
Ushould be regtricted to instances where a craftsman has a ‘W
fparticular model in mind which he 1s!§eliberately trying to “'
|duplicate (hS?) Certainly metal plated bucchero cuﬁ% seem ;

|
|

lto conform‘to ¥his eriteria. - Bucchero craftsmen do seem to ”
. . " I
Ihave tried to,reproduce forms and decoration found in con- l v

.. . £ : . ‘
|| temporary metal objects, but it must be stressed thﬂt-potteryjq_
- . . , ‘u
i
i

i
]

+

1 (457) Ramage (1970) 20. _ ' e
D elasm L RS
. e N , ..
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i who purchased them. Thus in general it seems most reasonable ! .

be an exception to thlS rule. Furth r esearch is needed to

. 169

?vessels and ivory carvings could just as easily have senyed

|as models. -
: !

-’

It can be argued ‘that skyphoi high-necked oinochoal
and other types of bucchero vessels were selected not mere?y

i
I
I . .
I because these vases were also made in metal, but rather . ™

i

ibecause the shapes were part of the current fashion. This

ﬁis not to say that developmehts in metalware st?les might
fnot influence public taste, but that pottery and ivory

HObJectS also played an 1mportant role in determining what

ﬁshapes were fashionable. It seems‘likef@ that bucchero
Hcraftsmen,wauld have been expected to provide pottery with
ﬁsﬁapes'which were_faﬁiliartz;i}

Gmetal.craftsmeh alike would have had to provide many forms

jwhich had come to be associated with speedfic uses by those

eir customers. Potters and

1to suggest that the bucchero fabric was not developed as a :

hcheap substltute for metalwepe but as an expression of the

laesthet1c~tastes of its makers and users, being esteemed for

% its technicdf quality and unique characterg:iich combined

local and foreign elements as well as conv tions used by i
L . . - . Li

|other potters, craftsmen making ivory goods and metalworkers.'

The bucchero pottery covered with mdﬁel does appbar to |

determine how often this practlce was adopted but it is
worth congidering thg’possibility that plateddbucchero was
not mass ‘produced. Considering the fact that gold e{d

silver are generally rather* valuable commodlties, it can be
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éuggéstéd that bucchero covered with preciousrmetal was.
normally fabricated at the special request of individual -
pafrons. A similar arrangement between craftsman and client
has been postulﬁted for the manufacture of tﬁe monumental

Cesnola crater, made by a Greek workshop during the Geometric

“ period. (459) Since plating bucchero appa?ently demanded an

;gextraordinary outlay of materials and possibly an abnormally

4

ﬁcomplicated technical procedure, it would not be surprising

(459) Coldstream (3

if meéél covered bucchero ﬁas made only whe specifically

g

I requiested by a customer.

Eossibly certain WQrkshéps specialized in the produc- i
tion of bucchero with applied metal decoration. It has been E
suggested that (some bucchefo workshops ﬁorma&ly fabricated
unusual or exotic varieties of bucchero. The situlae which

carvings may be an example of this

were decorated in a manner similar to onteﬁporary ivorf
’/pﬁgiomenon,(hgpl while

‘fthé group of bucchero vessels with elaborate plastic decora—r;

: tion from the Calabresi tomb co@ld have been made in a work- |

shop which tended to concentrate on the manufacture of
objects with an Oriental flavor.(461) . ’ !

. . : i
Clearly some bucchero craftsmen possessed skills which :

weuld not neceésarily be aésociated‘with pottery manufacfure.ﬂ

)

-

971). 11l. ° .
(L,60) Gran $ymerich‘rlg72) 56. - 1
(461) Ramage (1970) 12. The author also suggests that the
differentes in quality between,éroups of bucchero from A\
separatentombs could® perhaps be explained in some cases by

the -fact that the level of .skill varied from one shop,to

another. b - v

O B N
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Baéchero potters may have.taught thenselves to model clay {:d
attach metal foil to their products by trial and error or b i
observing other craftsmen. It is coneeivable that potters
jiengaged craftsmen with special skills as assistants forﬂfill-i
iiing specig} orders. Alternatively it seems possible that
gﬁsome of the more exotic buccheroc was made by artisans who
| had been trained in metalworking or the magifacture of ivory
objects and then changed their professiaﬁffuln any event,
there seems to be room for more research in areas concerned :

with the intepaction between bucchero craftsmen and artisans ﬁ

|
. |
skllled in manlpulating other materialg— S I -
)
|
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. iiprocedures can be ass1gned o' individual fabncs (462) It is apparent

i the essentlal Prerequisite for obtam:.ng statistically reliable data lies

Further e1uc1dat1on of the bucchero manufactunng process is not pos-J

sible with the evidence now available. More data are required to clarify |

|
some aspects of the bucchero technique. Addit?onal scientific examina- }[
tion would also be desirable in order to evaluate more thoroughly the i

possible contributions from Italic and from Greek pottery traditions to

the development of the bucchero fabric. Given the uncertainties which

Still exist with regard to the technica] aspects of bucchero production, |

J .

it seems appropriate to Suggest some specific goals and methods for futurei

research which could resolve questions not fully answered in the course

|

of the present discussion. - | “
It was observed prev1ously that poor enq)erlmental de51gn has often ‘I

llmlted the utility, (although not necessarily the accuracy). of data f

analy51s of bucchero and its contemporary fabrics. (s &_ pp. 70iff.).

One of the major shortcomings of research conducted on these fabrics has

been the failure to obtain Statistically valid results. Research with

Hellenlstlc and Roman pottery in particular has clearly dembnstrated that

when results can be subjected te statistical analysis, spec1f1c tec.hmcal

from these analyses of Roman pottery and fram other investigations. that

with selectlng 4 sample population conform:mg o the following basic

cr1ter1a 1 4 }
1. ‘The sample population must be large eriough to provide a truly Tepre-
sentative range and distribution of numerlcal values for any given chemi-

cal or physical parameter, such as the concentratlon of 1r0n ox1de If

(462) Picon, Vlchy and Chapotat (1971) 82- 88' Picon, Vlchy and Meille
(1971) 191- 208 and Plcon and VJ.chy (1974) 37- 59
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7 tﬁe- number of samples is too small the p0551b111ty becones "gil;eater that H
l.

either atypical sherds or experimental error will bias results (463) "]
l

2. Sherds from individual 51tes should be analyzed separately to elimin-

ate anomalies in composition resulting from regicnal disparity in geologl

cal, conditions. (464)

3. Ideally, samples used for analysis should fit within as finite a

lr
chronological range as possible, since vanatlons in comp051t1on often

occur within any given clay bed. (465)

4, It is highly desirable that the samples used for analysis be obtained ||

from fully documented archaeologu:al excavations in order to verify their \

or1g1n and chronological context as st:.pulated in crlterla two and three,

|
(466) : l

5. The same techniques should ‘be used for all samples tested when makin
quantitative measurements of chemical concentrations. This is because
resolution and accuracy vary somewhat between different analytical tech-

niques. (467)

A\
inadequaciés inherent in the available quantitative data on bucchero com-

position. The sample populatlons chosen for ‘analysis were  often very

|
A glance at Table-T should provide sufficient demonstration of the 1\
|

small. Alternatively, sherds were apparently selected randomly without
any attempt to restrict their chronological range. This criticism applle‘sr--;:

as well to data .pizblished for impasto pottery from Etruria. Therefore,

(463) Picon and Vichy (1974) 40 n.S.
(464) Stern and Descoeudres (1977) 73- -74. . Boardman and Schweizer (1973) 268
(465) ‘Stern and Desaoeudres (1977) 73-74.

(466) ibid.. It is also concelvable that potters might change the compos:.--
tion of a particular clay body

|| (467) Stern and Descopudres (1977) 73-74. - ' ~ . : o
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althm’hzh exam.matlon of bucc:hem sott11e sherds has prov1ded é eatls-

! factory qualitative p1cture of the bas1c aspects of the bucchero manufac-

| turing process, additional research is needed to clarify certain techni-

cal aspects and to provide a suff1c1ent1y large data base on wh1ch Teli-

able quantitative physical and chemlcal profiles can be constructed.

|| Bucchero from a single site should be used for this purpose. Caere would

be a logical site to choose, since bucchero was probably manufactured
there' at an early date. However, material from other sites where bucche!ﬁ
manufacture has been postulated could be examined to determine if there
were significant differences in the methods used by separate workshops
-(468) _ ) ®

’ Ph)tsu:al investigation of bucchero should include microscopic exami-

natlon and physical properties testlng Microscopic observation of buc:v

chero cross- sectional samples from both lustrous and matt portions of

| several vessels would be highly de51rab1e. This could perhaps confim

whether or not a slip was applied to the bucchero surface, 1f comparatlve
inspections were conducted on test pieces prepared w1th clays from the

same locality as Wchero being studled (See infra pp. 17&f )“A Efir-
ther objective of a mlcroscoplc examination should be the verlflcatmn of

previous findings concemmg the distribution of carbon in the bucchero

) surface and core, Hso a more comprehenswe catalogue of inorganic in-

clusicns derived from m1cros<:0p1c mvestlgatmn would be espec1ally help-

‘ ful for 1dent1fy1ng sources of clay and temper used by bucchero craftsmen

t
(469) Fmally, v1ew1ng the core and surface of bucchero tmder

1( 468) As there may have beén more than one bucchero workshop at Caere, it

would seem locical to analyze material from each.one on a separate ba515.
See Ramage (1970)_ 14-15.

( 462 A survey 1s also needed to locate clay beds which could have pro-
terial-for-bucchero manufacture. .
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L - 195,

‘ .-171) The pmcedure is descnbed by Moranu et al (1977) 187-221. -

magmf:.catmn should reveal any alterations in quartz 1nc1u51ons which
w0u1d in turn give an indication of the internal firing temperature of
bucchero. |

Although differential thermal analysis has provide_d' some indication -
of the bucchero fir_ing temperature _renge, (supra p. 116.) supplementary
thermal expansion tests should be conducted to confirm these findings. ‘
. (4?0-). Recent measuremént of pore size distribution, (471} has shown that
this can be accurately correlated with firing tetrperatme and that indivi
dual fabrics tetld to exhibit characteristic curves. (472) Thus, results
/from this analytical test could be useful for ccmparlson of bucchero to
other contemporary fabrics. \ ' |

Additicnal quantitative spectrogra;ﬁhic analysis of bucchero is desir
able to substantlate analytlcal results w‘ch have shown that the concen-
ration of iron oxlde is the same in both surface and core of bucchero

$
sottile. ‘Slmllarly, more quantitative determinations of the relative

carbon content of the clay body and the surface of bucchero are requireds

50 that a tmly mpresentatlve concentration range camabe established for
this constltuent The quantitative measurements of ca¥bon content should
be reported, along with the color intensity of the individual sherds

The color intensity- should be measured with reference to a. standard grey
scale so that the contribution of carbon to the butc_hero coloration couldi

be more accurately evaluated, (473)
\ - . s
o

(470) On thermal expansmn, see Tite (1972) 295 ff,

s

(472) ibid. 189-191, =~ o . .

L Mmmnsmmof_colorauon and_the iron concentration.

(473) One would also be able to see any proportlonal relatlonshlp between

)
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" ©from the: Onentahzmg Period is necassary to kee 1f technical | dlfferem:eﬁ

While the tests suggested for bucchero sottlle are to a large extent

needed to supplement previous undertakings, a full quant1tat1ve and quali-

tative testing program is required to alleviate the scai’city of analyticall

data on impai«sto fabrics. Reliable physical and chemical profiles for the
Advanced Impasto fabrics, especially buechemid impasto, are necessary in
order to detexmine how closely thelr ma.npfacturmg techmque resembles the
procedures used for £abr1catmg bucchero sottile. .

Microscopic and spectrographic analyses should indicate whether or-
pot the same clay and temper SOUTCes were utlllzed by both butchero and
impasto workshops. Thermal expansion, differential thermal analysis and
pore size distribution tests.should be employed to see how closely impasta
firing temperatures correspond with the tempefatures to whlch bucchero
was fired. Quantitative measurement of iron and carbon content in the
core and surface of impastd pottery, coupled w1th refiring experiments
such as those conducted on bucchero ;Eragments ( supra pp. 82 ff.), are
necessary to verlfy the supposition that carbon played the Same role in
colormg impasto Wthh it did in colorufg bucchero sottlle . '

A conprehens:we analyt:.cal 1nvest1gat10n@ the ciotole. from the

Marzabotto kiln 51;, (supra pp. "127£f£+), should be a pr10r1ty By detex)
mining if these vessels which resemble bucc.hem dlsplay the same phy51cal
and chemical characteristics as bucchero sottile, it would be possible to
decide whether or not Etruscan potters indeed used’ lulns snnllar to the
Greek a P_2._ type for “f:tnng bucchero. However, it appears that bucchero
craftsmen would have altered the mtenor desrgn of 'the Greek type. kiln
-l to e@wely fmmgate bucchero@ Therefore, ana1y51s of Gxgeek pottery

) / - o @ N .
S SRy p— e ot e
. . . <, * ‘
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and elsewhere, see F Famsworth (1960)

can be lmked w1th dlfferences in flrmg procedures

Quantitafive determinations for the carbon content itk the core and
black-flrmg slip of Protoconntman pottery,fshould 1nd1cate if Greek
f1r1ng procedures 1mpregnated Greek fabrics with amounts of carbon com- " :
parable to the amount of carbon found in bucchero. Results of these f @
measurements would suggest whether or not Etruscan potters could have |
funu.gated bucchero sottile by fol%gwmg the same procedure wed}z_g_rgek
potters for creating reduc.mg conditions. - Since the fmal stage of the
firing dycle employed for Greek pamted pottery Wﬁ conducted under ox1--
dizing conditions, one would not expect ta find substantial amounts of ‘
carbon in properiy flred Protocorinthian pf;ttery Therefore, mlsfu'ed
sherds or wasters from Protocorinthian contexts would have to be analyzed

(474) None the less, successfully fired Protocormthlan vases should be !!

i
;
\
i

tested as a control.

. Assessment of the influence exerted by, Greek pottery making t&g E
[l
1
|

niques on the methods employed by bucchero craftsmqn would be further 1
enhanced by examining the inorganic constituents in imported Protocorin-
thian vessels and in pottery made .in Etfuria which dupllcates Protocorln- ’
thian wares. The pnnc1pa1 aim of thls examination would be to determme
if the clay used by potters making Greek fabrics was the same as that

used for bucchero, andfor Advanced Impasto. Ideally, the appropnate

c_hemical and micr‘oscopic techniiques w0u1d be ,applied to samples of these
vanous fabncs which were obtamed fram the same 511:e. By oompanng -the ERN

chemical and minerological composition of the clays employed for manufac- _

turing the Italic pottely and the local Protocorinthian pottery, it

('474) Such wasters are avallable ‘from Sicily. See Adameseanu (1956);

’
n

&9; . ’ _ I -




| and contemporary local and impobrted pottery. ' However, experimental :E1r—

T tize. Furthermore, the experimental des1gns had two obvious flaws. The

| same as the known composition of the clays used by Etruscan potters. HIOW-

. (-475) See supra pp. 118ff.) This also conforms to what one would expect
. from. the avallable. ted1n1cal _data. - o ;

e r————— e
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should Be“po'ssmle to < see if nnpasto or bucchero potters could ‘have been

- I

induced to change their source of clay and temper by immigrant potters or

o

Observing similarities and chfferences in the phy51ca1 and chemlcal |

i
properties revealed by the laboratory tests emmerated above should permit
a more thorough assessment of tﬁe techmcal relatmnshlp betwaen bucchero i
|
|
|

Jiu
ings would be requ.1red to further illuminate details of the bucchero

flrmg procedure. Modern attempts at recreating bucchero have shown that :

!
a fumigation process was probably Tespons1ble for..the bucchero coloration.l

(475)

* While the modern endeavors at reporducing bucchero have provided in- |

sight into the principles of fumigation, it—has been ?bser\red that, there
are cogent reasons for -rejecting the idea that any one of these experi- - 1
meénts duplicated exactly the firing method u§ed for making Eucdlero s;ot-
tile, (EI_IEIE pp.l42ff ) Essentially, the methods used to repr;::duce bucchera
were either unsubstantiated by archaeological. ev1dence or not. completely

compatible with the .evidence obtained from the ana1y51s of bucchero sot-
composition of the clays used in two instances apparently was not the

ever, the principal deficiency in the _trial firing experiments was the /
failure to conduct physical .and chemical analyses on the bucchero repro-
ductions. 'I'herefore; even though the bucchero coloration and lustre were
suctessfully reproduced, one can‘not gauge how closely the experlments

actually duphcated the conditions to which hucchero was subJected dunng

' R |
~ - . B
ol

{

T loca} potters mdking fabrics of the Greek type X . LE u

il
i
i
i
t

|
|
i
|
|
|
i
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Potentially, a properly conducted series, of trial firings could con-
firm conclufions reached from analysis of bucchero sherds and might well -
provide a cfe;dible Teconstruction of the bucchero manufacturing process.
Su;l trial firings should utilize test pieces made from clay and femper
‘lof the same sort known to ha.ve been used for bucchero fabrication. The |
experimental vessels or tablets could then be fumigated for varying ‘.-
lengths of time both in contact with fuel,(476) and wnder conditions simu-
lating those preirailing in Greek kilns where the pottery was exposed. only
to smoke. Varying the surfacé treatment of the test pieces would ‘make it
ppssible_ to evaluate more fully -the effects of burnishing, bﬁth alone and
in combination with clay slips, on bucchero coloration. It would >a1_so be
useful to investigate the behavior of organic pigments wht;n applied to a
clay body of qthe type used -t6 make bucchero.
| Bvidence obtained from examining bucchero sherds strongly suggests
that the bucchero coloration was not dependent on the presence of carbonaﬁ
ce material in ﬂzé paste before 'firing. (supra>pp. 101£f£,) But since
theke are those who have proposed that organic material was either deli-
berately added to the clay used for~making bucchero or present in the clay
a natural impurity, it.would be use’_fu_I/tO examine these possibilities
experimentally. ‘:I‘he latter alternative could be explored by trial firings
utilizing clay to which powdered cﬁaicaal.ﬁbomebtherJ.'gl:g'an.icvmatter:‘Eiad
been added. The hypothesis that carbon was a major constii:gent of the raw
clay used in bucchero manufacture rests o;; the assumption that Etruscan

. ~

(476) A number of different‘fuels could be used. Sawdust or charcoal
prepared from cak-would be a logical choice since this wood was used for
smelting in Etruria possibly as early as.the 7th century. Tongiorgi (1937)
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: potters “had access to clays with a hlgh orgamc qontent " The availability

'rlgorous physlcal and chemcal mvestlgatmn in order to deternune the

j|tions to the responses obtained by testing actual bucchero sherds, cne

could be e.xpected to carry out the suggested exam;matlons of bucchero and

e Y S O P . -

of such clays needs to be verified by a survey of clay bodies in the vicinr

ity of the sites where bucchero was apparently made. If sources for clays

tich in carbonaceous material were located, the behavior of these clays
could ‘then be monitored by trial firing§ . |

After- firing, the various trial specimens should be subJected to a
amount of carbon absorbed: the distribution of carbonaceous material;:the a
relative contribution of iron and carbon to the intensity of color and the
concentrations of magnetite and ferrous oxide pro.duce'd by the various‘ '
"fifingu conditions. Differential thermal analysis and measurement of both
pore si'ze distribution and thermal expansion should also be carried out on
the test pieces. The results of these analyses could then be compared
with the corresponding data fo1; bucchero. Through this comparis’;m of the

qualitative and quantitative responses displayed by the bucchero reproduc-

could evaluate how closely experimental,teclmiquels .conformed to-those used
by Etruscan potters manufacturing bucchero sottile. '

The research cutlined abeve ‘constitutes a rather ambitious under-
taking. The expense incurred for the extensive use of laboratory facili-
tigs might well discourage anyone who would otherwise be attracted to
;5uch an endeavor. On the other hand, access té) sufficient amounts of
ceramic material which conforms £o the criteria eStablishéd for an
appropri‘até sample population probably presents the most formidab?.e
obstacle to the proposed analytical program. ,Given the existing difficul-

" -
ties, it seems unlikely that a single laboratory or investigative team

..
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its contengxorary fabrics in the near future. However, several teams co-

necessary for resolving the problém§ concernifig the bucchero technique

which have been left wnanswered by the present discussion.

+

ordinating efforts could concelvably complete the 1nd1v1dua1 portions of |
the- comprehenswe analytlca.l program in 2 relatively short period of time.

Proceed.mg in this manner, it would be p0551b1e to obtain the information
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Figure III.
Schematic Representation of Bucchero Refiring Test: -
( Test described by Leoni and Trabucchi (1962) 258-
261. See text pp. 82-85 and Q2££.)
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\ TABLE II
i Iron Oxide & Carbon Content
in Bucchero Sottile,. .
Total : Ferrous Iron Ferrie Iron ‘ Carbon _anmumwn
Iron . : _ of Cdlor
As Ferric Ferrous Magnetlte** TFerrous Oxide mmuﬁun*
Oxidex* Oxide* ) Equivalént Oxide '
Sample : @: "
. #Fe,0 .- ZFe ;0 AC
Number wwmwow ZFeO Nwmuo» 273 Z73 s
2 4.90 1.30 4.13 . 2.89 - 2,01 1.12 1
3 B.29 2.42 . u.mww 5.35 . 2.93 1.10 ° 2
i 7.34 n.dT n.d. 1.05 3 .
4 8.76  2.17 6.99 4.82 3.94 0.73 4
Ave. 7.32 . ‘ 2 '1.00 W
. 1,21 . 20,14
* Z by ﬂmummn as. reported by ‘Leoni and Hﬂmvcnnww.ﬁwmmwv. The Averages :
have been calculated mﬂoa their data.
%% 7 by weight also nmvonnmm c% Leoni and Trabucéehi (1962). m:m authors
Y calculated this value from the results of Total Iron and Ferrous Oxide
determinations, assuming that all ferrous iron was present as-magnetite.
' There is not .sufficient experimental data to justify this mmmcawnwos in ' ‘
N all cases.(5ee text of the present discussion. ) -
# The Ferrous oxwmm mnmu<mpmnn was calculated from the ZFe@ reported by
Leoni and Trabuechi (1962) nrHOﬁmr B:Hnwvw%nmn&o= by the' appropriate .
...——formular weight ratio. ... ..o .. IR et imee i mmeemmeee e
1 <
- ) . )
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. Table III.
»
Bucchero Forms: Chronological Table.*
‘Fbrmlofiéiﬁ. ' Decurrence in Etruria
, Impasto** Bucchero _ Bucchero ;
Near Eastern Origin ca 700B.C. ca 650 B.C. ca 600 B.C.
~ high-necked oinochoi X X X
‘chalice T - . X - X
pilgrfm flask X rare rare
. :askos X X X
{ cauldron with . X protomes protomes
| protomes ' : ‘only only
situla X X X
| pomegranite vase X X
I ring vase X X
vase carrler X X
patera X X
Greek Origin
skyphos X X X
kylix :
shallow body X X X
’ deep body X X X
. spreading foot : %, X
. pyxis ' X X
arybaldos e
ovold . X X X
piriform X X -
‘olpe X X"
oinochol/ piriform X X
Italic Origin -
spiral amphora X X X
" Jug X X X
kyathos X X X
kantharos X X X
bowl X rare rare
olla X X ?
boat X rare ?
*  After Ramage (1970) 9. See text pp. 153-154.
** TForms found in impasto, including the red on white
variety, and/ or in Greek type fabrics.
' .
o
: ~
|
|
|






