THE GALEOTTI TOMB AT CHIUSI;
THE CONSTRUCTION TECHNIQUES
OF THE ETRUSCAN BARREL-VAULTED TOMBS
(Con le tavv. XXIII-XXVI f. t.)

The lack of published discussions concerning the design and construction
techniques of the built Etruscan tombs of the third and second centuries
B.C. is surprising, since many of these monuments are technically sophisticated and are often better preserved than contemporary examples of
non-sepulchral Etruscan engineering. The barrel-vaulted tombs are particularly
interesting, both because of their careful construction and because the
design has often been mentioned in speculation concerning the origins of
the arch in Italy, the spread of Roman engineering concepts, and ties
between Hellenistic Etruria and the Greek world (1). In addition, the
barrel-vaulted chamber is the most numerous and widespread of the different
types of later Etruscan tombs which were built of artificially assembled
materials rather than cut in the rock. A focus on this tomb type is facilitated
by the ease of recognition (with the exception of the Tanella di Pitagora at
Cortona, which is possibly related), its relatively restricted chronology (the
second century B.C.), and its distinct geographical incidence. All of the
Etruscan barrel-vaulted tombs, with the exception of the example at Onvieto, are located in northern Etruria, a distribution pattern encouraged by
regional geology. While the presence of easily cut and shaped tufa fostered
the production of elaborate rock-cut facades and chambers in southern
Etruria, the bedrock around the northern cities was generally too hard,

(1) For general discussions of the type see A. Ga r r o n i , Cronologia della volta in
Etruria, Studi di antichità, Roma 1918; Du c a t i , AE, I, pp. 398-401; Â. ä k e r s t r ö m ,
Studien uber die etruskischen Graber, Lund 1934, pp. 171-173, 179-181; Μ. De m u s Qu a t e m b e r , Etruskische Grabarchitektur..., in Deutsche Beiträge zur Altertumswissenschaft XI, 1958, pp. 26-27. Much of the material in this article appeared as part of a
Ph. D. thesis presented to the Classics Department at Harvard University in 1973; I
would like to thank Prof. George Μ. A. Hanfmann and Prof. David G. Mitten for their
many helpful suggestions during the preparation of that research. I intend to present my
results concerning the origins of the barrel-vaulted tomb in Etruria in a future paper.
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brittle, and fragmentary to allow similar developments, so chambers with
any pretensions had to be constructed with blocks. There were exceptions
where the local geology allowed (e.g. the Tomba dei Volumni at Perugia),
but never in large numbers, since the natives could turn to the local limestone and travertine, which provided durable material for precise construction.
In fact, the barrel vault is the only design which allows the construction of
a stable underground chamber without the use of great monoliths.
In a recent monograph, Μ. Matteini Chiari has summarized a large
amount of material concerning the Etruscan barrel-vaulted tombs, publishing
an excellent series of photographs which facilitates their study by other
scholars (2). Unfortunately, however, his catalogue of the tombs is incomplete: an important tomb near Chiusi, which has remained almost unpublished since its discovery, is omitted. This small barrel-vaulted chamber,
called the Tomba Galeotti after the owner of the property, must be noted,
both for the sake of completeness, and for the information it contributes
to our knowledge of the construction techniques of this class of Etruscan
tombs {taw. XXIII-XXIV a-c) (3).
Bianchi-Bandinelli’s monumental Clusium, which contains the only
description of the Tomba Galeotti, alludes obliquely to its vaulted design
and records the total lack of information concerning the tomb goods (4).
His attribution to the Località Gragnano is out of date, since the farm
is now owned by the Galeotti family, while the only other reference, in
the Carta archeologica, is accompanied by an inaccurate map (5). The tomb,
presently unprotected by a fence or gate, is located in a westward sloping
hillside, 200 m. south of the Podere Galeotti (1.5 km. west of Dolciano,
4 km. northwest of Chiusi) in a group of 8 tall cypresses (about 1 km.
east of the autostrada). A nearby chapel, adjacent to the road which passes
the farmhouse, has a travertine urn built into its front wall to serve as

(2) Μ. Ma t t e in i - Ch ia r i , La tomba del Faggeto in territorio Perugino. Contributo
allo studio dell’architettura funeraria con volte a botte in Etruria, in Quaderni dell’istituto di Archeologia dellUniversità di Perugia III, 1975. Chiari catalogues nine examples,
noting that there may have been two examples at Vigna Grande rather than one (p. 30
n. 135).
(3) Ch ia r i , Faggeto, cit., p. 32 also omits mention of the strong possibility that
two barrel-vaulted tombs were discovered at Surripa rather than one; cf. NS, 1883,
pp. 327-328.
(4) R. Bia n c h i - Ba n d in e l l i, Clusium, in Mon. Ant. Line. XXX, 1925, p. 376:
« Vi si conserva, in ottimo stato, una piccola tomba a camera, costruita con blocchi di
travertino, sul tipo di quelle della Paccianese e di Vigna Grande (n. 52)... Mancano notizie sulla suppellettile ».
(5) R. Bia n c h i - Ba n b in e l l i , in Carta archeologica, foglio 121, Montepulciano, Firenze 1927, p. 16, no. 20. I was able to visit this tomb on 30 April 1972.
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an architrave. Although it would be rash when dealing with an area so
rich in later Etruscan tombs to attribute this urn specifically to the Tomba
Galeotti, determination of the age of the chapel would at least suggest the
period in which discoveries were being made in the neighborhood.
At present, an unlined dromos approaches the tomb facade, which
faces due west and is now almost completely obscured by vegetation. The
ends of several voussoirs of the chamber vault are visible above the door
opening (0.70 m. wide, 1.48 m. high; front wall 0.73 m. thick) which is
itself spanned by an arch of 5 voussoirs (tav. XXIII a}. There is a high doorsill
or closing block (0.20 m. high) just outside the door opening, but no
evidence for the travertine doors characteristic of this tomb type, or for
the projecting architrave and threshold which would have been necessary
to hold their peg hinges — a special arrangement, necessitated by the vaulted
door, which can also be seen in the tombs at Vigna Grande near Chiusi
(tav. XXIV d) and at Preggio near Perugia (6). The architrave may have been
lost along with some of the blocks from the upper part of the facade, and the
threshold may now be buried in the dromos fill, but it is also possible that
the door was merely closed with blocks in the intervals between burials.
The small size and relatively rustic workmanship of this tomb suggests that
the elaborate and somewhat unattractive solutions utilized at Vigna Grande
and Preggio may have been too expensive for this family. In addition, the
small size of the family group implied by the chamber dimensions and the
consequent infrequency of burials may have rendered the provision of hinged
doors an unnecessary convenience.
The small chamber (2.88 m. long, 2.60 m. wide, 2.20 m. high), which
is constructed of the same soft, porous travertine used in the other barrelvaulted tombs at Chiusi, is roofed by a vault of 13 voussoirs (each ca.
0.32 m. wide at the inside, 0.80 m. long) (tav. XXIII b-d\ A bench (0.40 m.
high, 0.47 m. wide) built of blocks (0.40 m. wide) keyed into the structure
of the walls runs along the back and sides, providing a smooth elevated surface for the urns and burial goods. A single course of blocks (0.80 m. long,

(6) These heavy doors can be seen on the Tomba del Granduca, Tomba Vigna
Grande, and Tomba di Vaiano near Chiusi, the Tlesnei tomb from Chianciano, and the
tombs at Bettona and Faggeta near Perugia; for references and photographs see Ch ia r i ,
Faggete, cit., pp. 21-22, 25-32, pl. 6, 28, 35, 37, 39. A hinge hole in the architrave of
the Tanella di Pitagora at Cortona suggests that this tomb had a similar arrangement
(Ch ia r i , Faggete, cit., p. 28), and stone doors set in separate frames were occasionally
added to rock-cut chambers: e. g. the Tomba del Colle Casuccini at Chiusi (De n n is , II,
pp. 321-2) and a tomb of the Tite family near Chianciano (L. A. Mil a n i , Il R. Museo
archeologico di Firenze, Firenze 1912, I, p. 288; Bia n c h i - Ba l d in e l l i , Clusium, cit.,
col. 401; CIE I, 965-967).
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0.47 m. high) forms the vertical portion of the side walls, from which the
vault springs, while three courses of the same height form the back wall and
support the final lunette which fills the gap below the vault {tav. XXIII
b-c). The coursing of the front wall is unrelated to that of the sides or
back {tav. XXIV a-b). The two courses of regular blocks (0.30 m. high)
which constitute its lower part support the two small impost blocks of the
doorway arch and the highly irregular blocks filling the space between the
extrados of the arch and the intrados of the vault {tav. XXIV c). The vault itself
rests on the back wall but is only inset slightly into the front wall. The floor
appears to have been formed by packed earth.
The design of this tomb and its excellent state of preservation make it relatively easy to determine the sequence of construction. After the trench
meant to hold the tomb had been cut back into the hillside, the side and
back walls, including the bench, were built up to the level from which the
vault would spring. The back wall was then carried up to its full height, so
that the upper surface could be trimmed to the proper curve as the vault
was laid over it. The centering framework, which probably rested on the
benches, would have been shifted along the length of the chamber as the
vault grew from the back toward the front. Once the vault had been completed, the two lowest courses of the front wall were set up, the doorway
arch centered, and the gap between the intrados of the chamber vault and
the extrados of the arch filled with blocks. The irregular shape of these
blocks suggests that the mason found this final task a difficult one. After
the construction had been completed, the dromos would have been finished
up to provide convenient access, and the earth from the initial excavation
poured back in around the structure.
The Galeotti tomb has points of similarity with all of the barrel-vaulted tombs of the region around Chiusi, but the arched doorway allows it to
be compared most closely with that at Vigna Grande {tav. XXIV d - XXV a-b).
though the monumental character of the latter tomb, along with the puzzling use of an even number of voussoirs in the doorway arch (8) {tavv. XXIV
a - XXV b) and the chamber vault (20) {tav. XXV b), makes attribution of
both structures to a single school of architects or builders problematical, it is
likely that they are at least approximately contemporary (7). It is consequently
worth noting that the eight urns of the Herini family found inside the Vigna
Grande tomb can be roughly dated to the middle of the second century B. C.,
and that three of these individuals were related to the Tlesnei family, which

(7) For a brief discussion of this tomb, with previous bibliography, see Ch ia r i ,
Faggeta, cit., p. 30, pl. 35-6.
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owned another vaulted tomb near Chiusi (at Chianciano) during the second
century (8).
The Etruscan barrel-vaulted tombs provide a unique opportunity for
the study of construction techniques, tools, and the organization of engineering projects in the second century B. C. Although Chiari goes into a
certain amount of detail concerning the construction of the Faggeto tomb,
this structure differs from the other tombs in its small size and in the consequent use of monolithic voussoirs. (9) Since his comments concerning the
other barrel-vaulted tombs are brief and occasionally inaccurate, a general
discussion of construction techniques is still necessary (10).
The construction of a barrel-vaulted tomb chamber began with the selection of a site in a sloping hillside where a wide trench deep enough to
hide the vault could be cut back horizontally into the ground. The tomb at
Bettona constitutes an exception, since it was built at a level very close to
the surface (perhaps because of local geology or soil conditions) and consequently had to be surrounded by a curb wall which held a tumulus concealing and supporting the vault (11). In some cases the facade may have been
meant to remain visible at the surface of the hillside, but more often the
door was approached by a deep earthen or stone-lined dromos. Since the gravelly bedrock forming the bottom of the trench served as the chamber floor
in all but three instances (12), the walls were bedded directly on this surface after it had been carefully leveled (fig. 1 a).
Once the dimensions of the chamber had been decided, the vertical
courses of all four walls were usually built up to the level from which the
vault was to spring, (fig. lb), the height varying from two to five courses
(including the bench, where that was built into the walls). In this situation,
the unity of construction is proven by the uniform height of the courses forming these walls, which interlock at the cornes (taw. XXIII b-c·, XXV a-c;
XXXI λ ) (13). In contrast, the front walls of the Tomba dei Tlesnei at Chianciano, the Tomba di Vaiano, and the Tomba Galeotti must have been added later,

(8) The design which appears on the front of all these urns, a patera between
peltae, can be dated to the middle of the second century B. C. by comparison with urn
no. 6 from the Tomba del Granduca; Thimme, St. Etr. XXIII, 1954, pp. 66-7, 71-3. For
the Tlesnei family, see CIE I, 1357-1359; E. Ga l l i , in NS, 1908, pp. 322-3; and Ch ia r i ,
Faggeto, cit., p. 32.
(9) Ch ia r i , Faggeto, cit., pp. 23-4.
(10) Ibidem, pp. 27, 29, 31.
(11) In his discussion of this tomb (pp. 25-6), Chiari fails to clarify the basic motivation for the construction of the curb wall.
(12) The tomb chambers at Faggeto, Bettona, and Orvieto had paved floors.
(13) Ch ia r i , Faggeto, cit., p. 31 is wrong in considering this an abnormal procedure.
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since the coursing is different from that of the side walls and does not bond
with them. In the Galeotti tomb this procedure is also suggested by the irregularity of the blocks in the front wall, where the stonemason had a difficult
time fitting his blocks between the arched doorway and the intrados of the
vault (tav. XXIV a-c}. The facade of the Tlesnei tomb fronts its vault, while
that of the Vaiano tomb was inserted beneath it. The complicated design of the
Tomba di S. Manno, which had two vaulted side chambers opening off the
side walls of the main room, necessitated an extra construction stage: the
arrangement of the wall blocks shows that only the first three courses were
erected before the side chamber vaults were laid on, after which two more
vertical courses were added to the walls of the main chamber to support the
major vault (14). The Galeotti and Vigna Grande tombs at Chiusi have benches which are keyed into the structure of the wall and consequently must
have been added during this first construction stage.
In most cases, the upper part of both the front and back walls was
added next, since their curved upper surface had to be carefully trimmed to
fit the intrados of the vault as it was laid over them. This must have been
the procedure in the Faggeto tomb, in which the monolithic voussoirs are
inset into the gable block of the front wall, since it would have been virtually impossible to trim this block to fit the intrados curve of a pre-existing vault (15). In addition, this block and the lunate block above the back
wall served as the centering framework during the construction of the roof.
The vault of the tomb at Orvieto was inset into the back wall (cf. fig. 1 c),
which in turn protruded above the extrados of the vault (16). The motive
for leaving the front wall until the last in the Vaiano, Tlesnei, and Galeotti
tombs may have been a desire to facilitate passage of the building materials and the removal of the centering framework. In summary, the vault
could be built up against the front wall, be inset into it, or rest upon it and
protrude through to the facade; only the last two alternatives apply to the
back wall as well.
Erection of the front wall, whether before or after the centering of the
vault, involved hanging the peg-hinged, travertine doors, since they could
not have been added once the wall was finished and the architrave had been
walled in (fig. 1 d-e) (17). The use of a prefabricated frame in the Tomba
(14) For a brief discussion of this tomb, with selected bibliography, see Ch ia r i ,
Faggeto, cit., pp. 26-7, 39-40.
(15) See Ibidem, pl. 3, 14.
(16) Ga m u r r in i, G. F. et al., Materiali per l’etruria e la Sabina, in Forma Italiae,
Ser. II: Documenti, I, Firenze 1972, p. 5, fig. 5.
(17) See Ch ia r i , Faggeto, cit., p. 23, who attributes the door of the Faggeto
tomb to the final stage of construction.

fig. 1 Hypothetical Battel-Vaulted Tomb. Sequence of Construction (drawing: author).
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di Vaiano would have made the task easier, but travertine architraves and
thresholds were more often utilized alone, and the jambs formed by the
structure of the wall (18). The arrangement of the blocks in the front wall
of the Tomba del Granduca, which follows the latter system, shows that
the door-jambs were built up first and the door hung before the rest of the
space was filled in with more irregular blocks. In this way the functioning
of the door leaves could be tested before the structure of the wall had progressed too far to allow adjustments {tav. XXVI a).
Once the back (and front) walls had been constructed, a centering framework was erected in the chamber, and the vault itself laid on {fig. 1 c).
With one exception, this consisted of an odd number of voussoir courses —
between 5 and 19 - which were built up together from both sides in equal
courses, allowing a slightly larger or smaller course of keystones to fill the
gap at the top (19). Although the width of the voussoir courses was undoubtedly calculated fairly closely before execution, the dimensions of this
crowning course probably remained flexible in order to correct accumulated
errors; in roughly-built tombs such as the Tlesnei tomb and the tomb at
Vaiano, this differential could be considerable {tav. XXVI b). Since the use of
an even number of voussoir sacrifices such flexibility, it is suprising to see a
vault of twenty voussoirs in the tomb at Vigna Grande. In fact, halfway
down the chamber the crowning course on the left begins to get wider at
the expense of that on the right, which finally disappears altogether, leaving
a vault of nineteen voussoirs over the back wall {tav. XXV b). Nevertheless, an
even number of voussoirs must have been the original intent, since the arch
over the doorway is formed by eight blocks, an observation suggesting that
the construction of this particular vault began above the front wall and proceeded toward the back, the opposite of what might be expected (20).
It was only necessary to prepare a centering framework wide enough

(18) Bu o n a m ic i , in St. Etr. II, 1928, pp. 354-5 suggets that a travertine doorframe from the Tomba di S. Manno has been reused in the Medieval chapel above the
chamber. Although the dimensions of this door opening (1.70 X 1.15 m.) correspond
very well to the size of the side vaults in the chamber, both he (pp. 350-4) and Chiari
{Faggeto, cit., p. 27) place the original entrance in the lost wall across from the present
opening. Partial travertine frames occur in the Tomba del Granduca and Tomba Vigna
Grande at Chiusi, and in the tomb at Bettona near Perugia. Partial frames cut from the
same material as the rest of the tomb structure (limestone or porous travertine) were
used in the Tlesnei tomb, the Tanella di Pitagora, and the tomb at Faggeto.
(19) The general use of an odd number of voussoirs in vaults and arches has been
noted as early as R. De l b r ü c k , Hellenistische Bauten in Latium, Strassburg, 1907-12, II,
ρ. 47, but in a different context.
(20) Ch ia r i , Faggeto, cit., p. 30 and I arrived at this conclusion independently.
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for one or two lengths of blocks, which would then be de-centered and moved farther down the chamber as the vault grew in length. After the completion of the vault, this framework would have been removed and the final
trimming of the walls and the intrados completed. The trench around the
chamber would then have been filled in and access arranged by means of an
earthen or stone-lined dromos. Rubble or block benches not built into the
walls could be added at this time.
The voussoir blocks themselves must have been given their final wedge
shape before being introduced into the chamber, since the presence of the
framework would otherwise have obscured the theoretical focus from which
the lines of the transmission surfaces radiated. It would have been easy, however, to accomplish these fine calculations on the ground at the construction site by means of a string, swinging from a fixed point, which would
have provided a guide for cutting the angled faces of blocks placed the proper distance from the focus (at the projected radius of the vault, or half
the interior width of the chamber). The determining dimension would have
been the width of the extrados face of the block. The lack of a uniform
focus for the voussoirs of the side chambers of the Tomba di S. Manno
prove that the transmission faces of these blocks were shaped after they had
been laid on the framework, since there is no rational, geometric process by
which they can have been produced before assembly (tav. XXV d.) The intrados
was trimmed to a uniform curve, while the extrados was partially left unchanged (note the right angles between some of the transmission joints and
the contiguous extrados line), partially trimmed to a curve, and partially
trimmed to an irregular polygon. This unique procedure can perhaps be
explained by the hardness of the stone and the great length of the voussoir
blocks (1.84 m.), or by the desire to form a decorative pattern of joints in
the wall (21).
The construction of the Tanella di Pitagora at Cortona, which imitates
the vaulted design, was less complicated than that of the barrel-vaulted tombs
since it involved the use of a small number of large stones (22). All four
chamber walls were built up to their full height, and the roof laid on immediately afterwards. Forms were not necessary for this operation, since the

(21) The comparison Chiari makes (Faggeto, cit., p. 27) between the irregular extrados of these vaults and the polygonal outline of the monolith forming the architrave
of the arched doorway of the tomb at Bettona is worthless, since the latter arch has
not been built, but carved from a single block.
(22) For a discussion of this tomb, with bibliography, see Ch ia r i , Faggeto, cit.,
pp. 28-30. His restoration of a vaulting system similar to that of the Tomba di S. Manno
over the Tanella Angori (pp. 29-30) has no real support.
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five « voussoir » monoliths rested on the semicircular stones above the front
and back walls (tav. XXVI c). The curved surfaces touching the semicircular
blocks must have been trimmed before mounting, as well as the transmission faces on at least one side, but the rest of the inside surface could have
been trimmed later. A lifting apparatus must have been used for these blocks,
but no bosses or other evidence of its nature have been preserved. Unless
they were constructed of wood, the doors must have been mounted before
the roof was built, since they were peg-hinged into the heavy architrave supporting one of the semicircular stones. Once the walls were in place, a circular base was built around the chamber, utilizing slabs which were carefully cut at their outer, visible edges but otherwise left rough. The curb
walls erected on this base were composed of large blocks which formed an
irregular, angular pattern of joints on the outside but were left untrimmed
within. The space between the curb wall and the chamber was then filled
in with rubble and an earth tumulus erected over the chamber roof.
The irregularity of the building components in the Tanella di Pitagora
shows that nearly every block must have been shaped for a unique position
as the structure progressed, without the use of standardized units. Chiari
has suggested that the complex front gable, the rear lunette, and the monolithic voussoirs of the tomb at Faggeto, which show the same peculiarities
— although on a smaller scale — were given their final shape in the quarry
by the stonemasons, who were working from detailed instructions (23). The
lack of any obvious module in this tomb, however, and the close tolerances
with which the blocks fit, suggest instead that the final shaping was completed on the spot, as each stone was put in place. Quarry production of
the architrave block, for example, which is gabled in front, inset and arched
below, and has a semicircular projection behind, would have required the
use of a nearly full-scale set of drawings, prepared to a very small margin
of error. In addition, the transmission faces of the voussoirs could not have
been prepared until the chamber width was absolutely certain, i. e. after the
walls had been erected. Finishing on the spot as the work progressed would
have been much easier and faster, as well as more accurate, both for the
Faggeto tomb and for the Tanella di Pitagora. Any advance ordering from
the quarries must have been general rather than detailed, and confined to
the largest or most complicated components. Other blocks must have been
shaped at the construction site as the occasion demanded, for example in
the polygonal facing of the curb wall surrounding the Tanella di Pitagora.
All the other barrel-vaulted tombs were built of more or less standard size

(23) Ibidem, p. 23.
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blocks which could either be used just as supplied by the quarry — for example in the lower part of the side and end walls — or trimmed to special
shapes immediately before application to the structure, as voussoirs or lunate filler blocks. An instructive parallel is provided by a forth-century aedicula tomb on the Via del Bargellino in Fiesole {tav. XXVI d} (24). Once the
foundation course of this tomb had been laid on the south and the foundations had been dug into the sloping bedrock on the north, the walls were
built up by means of large and small blocks fit together with complex, rectangular joints. The large, irregular block at the southeast corner played an
important part in the coursing of both walls, and it was gradually reduced
to a remarkably complicated shape. The rough surface left at the rear of the
tomb and the continuity of tool marks across the joints shows that the final
trimming was done after the stones were in place. Unshaped limestone
blocks directly from the quarry appear in the foundation course.
The nature of the workforce employed in constructing these tombs,
and the question of the existence of plans or drawings from which the work
was done, can only be the subject of conjecture. The specialized knowledge
necessary for working stone blocks means that the labor in every case would
have been supplied by trained stonemasons, skilled in the use of their tools
and familiar with the materials employed. But unlike the teams which shaped the rock-cut tombs of southern Etruria, their primary field of work may have
been in non-sepulchral construction: built tombs were neither common
enough nor so unique in construction that a separate work force could have
been required for their production. The peg-hinged stone door must have been
a uniquely sepulchral detail, but the barrel-vaulted chamber to which it led
was immensely practical in design and — at least later on — was utilized
mainly outside tomb architecture. Although the travertine barrel-vaults of
Chiusi have been preserved only in sepulchral circumstances, the vault cannot have been confined to this minor architectural category, since the arch
was utilized from at least the early second century on in Etruria and at Rome
on secular monuments (25). In addition, both the material and the stoneworking techniques used in the Tomba di S. Manno and the aedicula tomb
at Fiesole are paralleled in the contemporary walls around Perugia and Fie-

(24) F. Ma g i , in NS, 1928, pp. 325-330.
(25) For lists of arches see G. Lu g l i , La tecnica edilizia romana, Roma 1957, I,
ρρ. 355-359; P. J. Rus, in Acta A. V, 1934, pp. 79-86. Some early Roman monuments
are recorded in the literature (e. g. the fornices built by L. Stertinius in 196 B. C. in
Rome; Liv XXXIII, 27, 3-4), while the existence of secular Etruscan buildings utilizing
arches is suggested by several cinerary urns, one of which represents a house; see Lu g l i ,
op. cit., I, pp. 338, 348; II, pl. 64. 3-4.
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sole (respectively), suggesting that the production of tombs was based only
on occasional commissions undertaken by civil engineers (26). At present,
there is no evidence to suggest the movement of specialized construction teams
from city to city within Etruria, and civil and sepulchral building activity
probably depended on local or regional workers. The restriction of the
barrel-vaulted tombs to a fairly limited region of northern Etruria — the
Val di Chiana — certainly implies the activity of some sort of inhibiting
factor, while the equally restricted chronology constitutes important evidence
for economic and social conditions in rural northern Etruria during the late
Republic. After a sudden appearance in the region at the very end of the
third or the beginning of the second century B. C., the barrel-vaulted tomb
persisted in popularity for approximately one hundred years but then died
out and never again appeared in such intensive local concentrations in Italy (27). Since its extinction is contemporaneous with the radical changes
caused by the Romanization of northern Italy, it is possible to connect the
design with the independent farming families and small rural settlements
which were adversely affected by the new order. Chiari has traced this process in some detail for the region north of Perugia (28). The absence of local
precedents suggests that the design appeared in response to non-Etruscan
influence, but as yet there is no satisfactory explanation for its concentration
in the Val di Chiana.
The construction of a barrel-vaulted tomb followed simple, obvious
steps once the chamber dimensions had been chosen and would not have
required the use of plans. This was a craftsman’s architecture, executed by
trained workmen, with simple tools, on the basis of a verbal description.
Once the design, dimensions, and material had been selected, the workmen
could proceed alone, sorting out the problems of execution as the construction advanced (29). The materials utilized in construction were obtained Ιο-

ί 26) Compare the Tomba di S. Manno with the arches at Perugia published by
P. J. Riis , op. cit., pp. 65-98; also Lu g l i , op. cit., I, p. 82, 280-282; II, pl. 45. 1. The
tomb on the Via del Bargellino in Fiesole, which had a gabled roof, is published by F.
Ma g i , in NS, 1928, pp. 325-330; cf. Lu g l i , op. cit., I, pp. 82, 284-5; II, pl. 11.1, 35.4.
(27) There is a summary discussion of the chronology in Ch ia r i , Faggeto, cit.,
pp. 39-40.
(28) Ibidem, pp. 14-20, 39-40.
(29) The proposal and discussion of this method of design is the major thesis in
J. A. Bu n d g a a r d , Nlnesicles, Copenhagen, 1957, which concerns the Parthenon, Propylaea, and the Arsenal at Piraeus. N. B. chap. IV, p. 97: «When the architectural forms
are known quantities whose application goes without saying, it is unnecessary to submit
drawings of them. The architect can characterize his building fully in a description.
When the types are few and the structure simple there is furthermore no need to draw
it in order to grasp it... The building can be drafted by purely logical methods ».
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cally, and consequently must have been familiar to the workers: porous and
fine-grained travertine, sandstone, limestone, and tufa (30). With the exception of the tomb at Preggio, which had bronze-clad door hinge sockets,
these materials stood alone, without the assistance of mortar or structural
metal (31). The engineering accomplishment and the structural effect were
apparently satisfactory by themselves, for the exterior and interior were left
bare, without a stucco covering or a veneer of architectural ornament (32).
Although the tools used to shape and quarry these materials necessarily
varied to some degree with the type of stone and the requirements of the
chamber design, the process of working the blocks was straightforward. The
hard travertine and limestone which were favored for the more complicated
designs and for doorframes required several stages of preparation. The rough
sections of the worked blocks on the facade and the back wall of the tomb
in Fiesole show that the preliminary shaping was done with a punch, while
the finishing along the drafted edges was completed with a fine-pointed chisel or possibly a hammer point {tav. XXVI d). The huge blocks of the Tanella
di Pitagora must have been worked in the same way, since even the voussoir
joints have been dressed with a hammer point (33). Either the Etruscans did
not have flat-edged or toothed chisels capable of dealing with such a hard
stone, or they considered the extra work unnecessary in these cases (34). The

(30) Porous travertine: Tomba del Granduca, Tomba Galeotti, Tomba Vigna
Grande, Tomba dei Tlesnei, Tomba di Vaiano. Hard travertine: Tomba di S. Manno.
Sandstone: the tombs at Bettona and Sagrala. Limestone: the Faggeto tomb and the
Tanella di Pitagora. Tufa: the Surripa tomb(s) at Orvieto.
(31) Metal clamps were occasionally used in the construction of Greek barrel-vaulted tombs: at Nigrita in Macedonia (Deltion XXI, 1966, B p. 365) and at Miletus (G.
Kl e in e r , Die Ruinen von Milet, Berlin, 1968, pp. 124-132, fig. 233). Note also the interlocking voussoir blocks in many of the arches illustrated in Lu g l i , op. cit., I, p. 341,
and the use of clamps in the Pons Cestius, I, p. 242, fig. 61.
(32) This is a great contrast with the Greek barrel-vaulted tombs; for a summary
discussion of the Greek material, see. D. C. Ku r t z , J. Bo a r d m a n , Greek Burial Customs,
Ithaca, 1971, pp. 273-282. A fragment of stucco found inside the Surripa tomb at Orvieto suggests that it may have had an anomalous stuccoed interior: Ga m u r r in i , op.
cit., pp. 4-5.
(33) For photographs of similar tool marks in Greek masonry, with descriptions
of the type of tool producing them, see R. Ma r t in , Manuel d’architecture grecque, I:
Matériaux et techniques, Paris, 1965, pl. 14-16; also pp. 179-189 for a discussion of technique. There is an extensive discussion of stone working techniques and tools in C.
Ny l a n d e r , lonians in Pasargadae, Uppsala, 1970, pp. 22-46.
(34) S. Ad a m , The Technique of Greek Sculpture, Athens, 1966, p. 18 presents
a good summary of the limitations of the claw chisel: « Its fine points would be blunted
immediately by granite, whereas a soft stone such as poros can be cut so easily by a flat
chisel that there is no need for a tool to bridge the gap between the work of the point
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limestone blocks of the tomb at Faggeto have pocked surfaces worked only
with the punch, but Matteini Chiari asserts that the drafted edges were prepared with a chisel. The facade of this tomb has a very smooth surface which
may have been obtained by means of abrasion (35). It is interesting to note
that the softer sandstone blocks used in the nearby tomb at Sagraria were
worked with the punch in much the same fashion as the harder limestone
at Faggeto, and that even the drafted edges of the blocks seem to have been
worked with this instrument, rather than with a chisel (36).
In contrast, the porous travertine blocks used in the other barrel-vaulted tombs at Chiusi and Perugia have been more carefully smoothed, undoubtedly because this stone was easier to work, but also because of the
precision required in the erection of this design. Furthermore, the curve of
the vault and the regular coursing of the blocks was intended to give a decorative effect which could only be fully realized by a smooth interior. It is
difficult to see tool marks in the porous travertine of Chiusi, but the flat surfaces of the blocks suggest that a broad chisel was used for the final work.
The marks of such a tool, however, are preserved in the harder, finer travertine forming the Tomba di S. Manno at Perugia, overlying the pockmarks
of the hammer point used in the preliminary smoothing. These preliminary
pockmarks and final chisel facets can also be seen on the travertine doors
of the Tomba del Granduca and the Tomba dei Tlesnei.
In addition to points, chisels, and hammers, a straight-edge, right angle, and plumb bob would have been needed both in the preparation of the
blocks and in the erection of the structure. A lifting device (probably a simple pulley and tripod system) would have been necessary for placing the
large stones used in some of the tombs, as well as a centering framework
for the arched and barrel-vaulted sections. Since none of these needs were
peculiar to the Etruscans, it is unlikely that their tool kit differed radically
from that of the Greeks or Romans (37).
Excursus on Modules.

A. detailed discussion of the modules utilized in Etruscan sepulchral aranci subsequent tools ». The surface of the « Priest’s Sarcophagus » at Tarquinia (He r b ig ,
Sark., no. 121), cut in the hard Monte Circeo limestone which is very similar to marble,
was finished by a claw chisel. Two related sarcophagi (no. 107, 120) in the same stone,
however, were not.
(35) Ch ia r i , Faggeto, cit., pp. 23-4.
(36) Ibidem, pl. 23-4.
(37) Many of these tools are illustrated on Greek and Roman tomb reliefs: see
Ma r t in , op. cit. and A. K. Or l a n d o s , Les Matériaux de construction... des ancien Grecs,
II, Paris, 1968, pp. 59-69; also Lu g l i , op. cit., I, p. 220, fig. 36; II, pl. 25.
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chitecture is beyond the boundaries of this study, and in any case, a summary examination of the material presently available suggests that it would
add little to our understanding of Etruscan construction procedures. In his
study of Etruscan metrology, based on the dimensions of tombs at Tarquinia
and Cerveteri, Vinaccia isolated an Etruscan foot of 0.324 m., which supposedly is three-fifths of an Etruscan fathom (braccio) of 0.54 m (38). Pallottino accepted both of these modules on the basis of his own observations
at Tarquinia (39), and Cristofani notes that this Etruscan foot is the basis
for the plan of the Tomba del Tifone (40). Rosi and Gargana, on the other
hand, propose a unit of 0.4C-0.42 m., supposedly used at Orvieto, Chiusi,
and S. Giuliano (41). Bianchi-Bandinelli, arriving at the conclusion that an
Italic foot of 0.275 m. may have been used in certain major dimensions of
the Tomba Ildebranda, conjured up a large number of ratios between different parts of the facade (42).
The most lucid and frank discussion of the units of measure in use in
Central Italy during the Republic has been presented by Lugli, who points
out how difficult it is to determine which module is being used even in early
Roman architecture (43). The possible alternatives for a module in any Central Italian monument between 400 and 100 B. C. are numerous: the Archaic Attic foot (0.327-8 m.), the Attic-Ptolemaic foot (0.308 m.), the Greco-Macedonian foot (0.278 m.), the Osco-Italic foot (0.275 m.), the Roman
foot (0.296 m.), the Etruscan foot (0.324 m.), and the Etruscan « braccio »
(0.54 m.). It is possible to find several of these modules at once — and often none at all — in use even in a carefully-constructed, well-preserved monument, and most Etruscan sepulchral architecture lacks both these qualities. A recent metrological study of two Etruscan rock-cut cisterns at Bolsena
offers a parallel case: it is based on careful measurements, but the author
frankly admits that either the Roman or the Attic-Ptolemaic foot could have
been used (44).

(38) G. Vin a c c ia , Saggio di metrologia etrusca, in Rend. Pont. Acc. II, 1926, pp.
532-542.
(39) M. Pa l l o t t in o , Tarquinia, in Mon. Ant. Line. XXXVI, 1937, coll. 393-394.
(40) M. Cr is t o f a n i , La tomba del Tifone, in Mem. Lincei XIV, 1969, p. 214.
(41) G. Ro s i , Sepulchral Architecture as Illustrated by the Rock Facades of Central Etruria II, in JRS XVII, 1927, p. 59; A. Ga r g a n a , La necropoli rupestre di S. Giuliano, in Mon. Ant. Line. XXXIII, 1931, 412 n. 1.
(42) R. Bia n c h i - Ba n d in e i .l i , Sovana, Firenze, 1929, pp. 95-96; he is careful to
qualify his acceptance of this module.
(43) Lu g l i , op. cit., I, pp. 188-193.
(44) G. Ha l l ie r , Remarques métrologiques sur les deux citernes communicantes, in
Mél LXXXIV, 1972, pp. 598-600.

84

J. P. Oleson

Many of the older publications of Etruscan tombs contain inaccurate,
approximate, or incomplete statistics concerning dimensions, and the accurate re-measurement of an eroded tufa facade or a poorly executed chamber
is bound to be futile, so application of the known modules is often difficult.
Statistics with a somewhat greater degree of accuracy, however, might be
expected from the barrel-vaulted tombs, since they were usually carefully
constructed and have often preserved their original interior dimensions. The
width is the crucial measurement in this type of chamber, since it determined the radius of the vault, and the use of a rational module can be expected at least at this point. Indeed, Chiari has proposed the use of the
Roman foot in the tombs at Sagrata (20 X 11), Bettona (25 X 14 X 13),
Chianciano (7 X 8), Vaiano (7X7X7) and the Tomba di S. Manno
(25 X 14 X 12) (45). But in fact this module does not fit the chamber dimensions in any conclusive fashion. In all five cases there are different modules which can be applied to the tombs with a much smaller (or in the
case of the Vaiano tomb, an equal) margin of error: at Sagrata the Etruscan
foot (18 X 10), the Etruscan «braccio» (11 X 6), and even the Archaic
Attic foot (18 X 10); at Bettona all five of the alternate modules fit the dimensions with a smaller margin of error than the Roman foot (unless Chiari
p. 26 n. 112 is a misprint for 26 X 14 ft.); at Chianciano the Archaic Attic
foot (7 X 6 X 6), the Greco-Macedonian (8 X 7 X 7), and the Italic
(8X7X7) feet; at Vaiano the Archaic Attic foot (6 X 6 X 6); and in
the Tomba di S. Manno the Italic (28 X 15 X 13), the Greco-Macedonian
(28 X 14.5 X 13), and the Attic-Ptolemaic foot (25 X 13 X 12) (46). Consideration of the lowest margin of error in the use of the various modules
yields a wide spread of possibilities: the Etruscan foot of 0.324 m. at Faggeto, Sagrata, and the Tomba Galeotti; the Etruscan « braccio » of 0.54 m.
(or its half) at Vigna Grande in the Tomba del Granduca; the Italic foot of
0.275 m. at Chianciano (and possibly in the Tomba Galeotti); the Archaic
Attic foot of 0.327 m. at Bettona; and the Attic-Ptolemaic foot of 0.308 m.
in the Tomba di S. Manno. The Roman and Archaic Attic feet have equal
margins of error in the Vaiano tomb. Although Lugli does not mention Rosi
and Gargana’s unit of 0.40-0.42 m., the upper limit (0.42 m.) can be ap-

(45) Ch ia r i , Faggeto, cit., p. 25, 26 n. 112, 32 n. 144.
(46) Since the tables of calculations can easily be reproduced and would require
too much space to publish here, they are omitted. The following dimensions (in meters)
were utilized (always length, width, height): Tomba Galeotti, 2.88, 2.60, 2.20; Tomba
del Granduca, 3.75, 3.0, 2.43; Vigna Grande,5.13, 2.96, 2.46; Chianciano, 2.20, 2.02,
1.93; Vaiano, 2.02, 2.02, 2.02; Surripa, 4.17,3.38, 2.90; S. Manno, 7.70, 4.05, 3.65;
Bettona, 7.86, 4.25, 3.95; Faggeto, 1.12, 1.27,1.80; Sagraia, 5.85, 3.22, 3.45 (?).
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plied to the Surripa tomb at Orvieto with a fairly small margin of error
(10 X 8 X 7). Although the predominance of the Etruscan foot and « braccio » is interesting, these statistics are inconclusive. They suggest either the
existence of a chaotic mix of modules in use in northern Etruria during the
second century B. C., or the failure of our methodology — perhaps baffled
by the use of unknown local units. It is also possible to suggest that the
actual width and length of the barrel-vaulted chambers were determined only
by the workman’s eye, based on general specifications communicated orally
by the patron. Such an interpretation agrees with the process of construction
outlined above. It is possible that the outside or medial wall measurements
were the determining ones, but highly unlikely, since this procedure would
have required the use of blocks of uniform thickness; in any case these measurements are now unobtainable.
Jo h n Pe t e r Ol e s o n
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a) Chiusi: Tomba Galeotti. Interior; doorway (photo: author).
£>) Chiusi: Tomba Galeotti. Interior; back wall (photo: author).
c) Chiusi: Tomba Galeotti. Interior; back wall (photo: author).
d) Chiusi: Tomba Galeotti. Interior; vault (photo: author).

Tav. XXIII

Tav. XXIV
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a) Chiusi: Tomba Galeotti. Interior; front wall (photo: author).
b) Chiusi: Tomba Galeotti. Interior; front wall (photo: author).
c) Chiusi: Tomba Galeotti. Interior; front wall (photo: author).
d) Chiusi: Vigna Grande tomb. Doorway (photo: author).
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STUDI ETRUSCHI XLIV

d
a) Chiusi: Vigna Grande tomb. Interior; front wall (photo: author).
b) Chiusi: Vigna Grande tomb. Interior; vault (photo: author).
c) Bettona: tomb. Interior: front wall (photo: author).
d} Perugia: Tomba di S. Manno. Interior; left side niche (photo: author).
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Oleson - The Galeotti Tomb at Chiusi

a) Chiusi: Tomba del Granduca. Interior; front wall (photo: author).
b) Vaiano: tomb. Interior; vault (photo: author).
c) Cortona: Tanella di Pitagora. View of chamber (photo: author).
d) Fiesole: tomb in Via del Bargellino. View (photo: author).

