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Vorwort

Claudia Biihrig — Margarete van Ess — Iris Gerlach — Arnulf Hausleiter — Bernd Miiller-Neuhof

Pluralismus als Credo — nichts verdeutlicht mehr die
Forschungsinteressen und das wissenschaftliche Wir-
ken von Ricardo Eichmann. Dies manifestiert sich
durch eine Vielfalt von Denkansdtzen, die Neugier
auf andere Disziplinen, mannigfaltige Forschungs-
strategien und den Einsatz bewéhrter, aber auch inno-
vativer Methoden und Techniken. Damit aufs Engste
verbunden ist die Zusammenarbeit mit nationalen
und internationalen Partnern aus unterschiedlichsten
Disziplinen — in einer zeitlichen Tiefe von der Préhis-
torie bis in die Gegenwart und einem geografischen
Raum, der von Agypten bis in den Irak und der Ara-
bischen Halbinsel bis nach Ostafrika reicht.

Die grofie und vielféltige Kulturregion Vorderasiens
mit ihren sehr unterschiedlichen Landschaften und
Umweltbedingungen ist flir eine solche grenziiber-
schreitende archéologische Forschung in all ihren
Facetten pradestiniert, bei der stets die regionale und
iiberregionale Interaktion der Menschen in den Blick
genommen wird. Kulturelle Prozesse im globalar-
chédologischen Kontext zu begreifen, ist ein besonde-
res Interesse von Ricardo Eichmann. Dabei liegt sein
Augenmerk auf dem Geschehen in den so genannten,
zumeist ariden Randgebieten Vorderasiens. Ein wei-
teres Anliegen ist die Untersuchung archidologisch
und textlich schwer zu fassender transitorischer Kul-
turtechniken und ihrer historischen Auswirkungen.
Hierzu gehort die Archdologie der Musik, die einen
ganz besonderen Forschungsschwerpunkt Ricardo
Eichmanns bildet, den er iiber seine gesamte wissen-
schaftliche Laufbahn ausiibte und nun auch im Ruhe-
stand mit Leidenschaft betreibt.

Die Beitrdge zu dieser Festschrift spiegeln diese
Vielfalt und die personlichen Interessen wider und
stammen aus ganz unterschiedlichen Bereichen:
der Archédologie Vorderasiens mit allen von der
Orient-Abteilung und ihren Kooperationspartnern
vertretenen Regionen; der Musikarchédologie, der
Altorientalistik und altsiidarabischen Epigrafik, der
Baugeschichtsforschung, dem Kulturgiiterschutz,

der Forschungsgeschichte, der Agyptologie und der
Archédohydrologie. Die Aufsdtze sind von Autorinnen
und Autoren verfasst, die die Forschungsinteressen
und die Arbeit der Orient-Abteilung iiber viele Jah-
re begleitet oder mitgestaltet haben. Nur ein kleiner
Teil der vielen Kolleginnen und Kollegen, der Freun-
de und Wegbegleiter kann jedoch zu Wort kommen.
Gerne hitten weitere beigetragen — sie senden ihre
guten Wiinsche und Griif3e liber die Tabula Gratula-
toria.

Die Festschrift erscheint anlédsslich des 65. Geburts-
tages und des Ausscheidens von Ricardo aus dem
aktiven Dienst am Deutschen Archdologischen Ins-
titut als Erster Direktor der Orient-Abteilung. Dieser
Schritt aus dem offiziellen Arbeitsleben war selbst
gewdhlt und gut tiberlegt. Nach 25 Jahren Leitung ei-
ner stetig wachsenden und damit zu strukturierenden
und zu verwaltenden Abteilung iiberwog der Wunsch,
sich ausschlieBlich den eigenen Forschungsinteres-
sen und der Familie zu widmen.

Das Studium der Vor- und Frithgeschichte, Klassi-
schen Archiiologie und Agyptologie an der Ruprecht-
Karls-Universitdt Heidelberg schloss Ricardo Eich-
mann 1984 mit der Dissertation ,,Aspekte préhisto-
rischer Grundrissgestaltung in Vorderasien. Beitrdge
zum Versténdnis bestimmter Grundrissmerkmale in
ausgewidhlten neolithischen und chalkolithischen
Siedlungen des 9.—4. Jahrtausends v. Chr. — mit Bei-
spielen aus der européischen Préhistorie® ab. Der Titel
verweist auf sein besonderes Interesse am Nachweis
von frithem Kulturaustausch und der Einordnung
in globale Kontexte. Neben dem Studium arbeitete
Ricardo Eichmann als Hilfskraft in der Uruk-Warka-
Sammlung des Deutschen Archdologischen Instituts,
die an der Universitdt Heidelberg kuratiert wird und
trug umfassend zur systematischen Dokumentation
des umfangreichen Objektbestandes bei. Dies schaff-
te die Voraussetzung fiir eine intensivere Mitarbeit
im Publikationsprojekt der Ausgrabungen in Uruk-
Warka (Irak), das der fiir diesen Fundort zustindige



Direktor der Abteilung Baghdad, Rainer Michael
Boehmer, ins Leben gerufen und iiber viele Jahre ge-
leitet hat. Als wissenschaftlicher Referent an der Ab-
teilung Baghdad, die seit Beginn der 1980er-Jahre in
Berlin angesiedelt war, entstanden aus der Feder von
Ricardo Eichmann die Vorlage der Stratigraphie der
archdologischen Befunden in Uruk sowie spéter die
Publikation der Architektur der ,archaischen Schich-
ten® dieses Orts. Beides sind nicht nur im Wortsinn
schwergewichtige Monographien, sondern auch
Referenzwerke zu den komplexen, oft liber-inter-
pretierten oder missverstandenen Zusammenhéngen
dieser so bedeutenden architektonischen Befunde.
1995 wurde Ricardo Eichmann auf die neu geschaf-
fene Professur fiir Vorderasiatischen Archédologie an
der Eberhard Karls-Universitdt Tiibingen berufen,
bevor er 1996 zuriick nach Berlin wechselte und die
Nachfolge von Rainer Michael Boehmer antrat. Die
Abteilung Baghdad des Deutschen Archédologischen
Instituts befand sich damals in der Metamorphose zur
heutigen Orient-Abteilung, der nun die AuBenstellen
Baghdad, Damaskus und Sanaa angehdren. Zur Aus-
gangsbasis Uruk und Archiologie des Irak der bishe-
rigen Abteilung Baghdad sowie den sehr lebendigen
Forschungsagenden der vormaligen Stationen Da-
maskus und Sanaa kam nun eine weitere Dimension
hinzu, die durch neue Projekte in Athiopien, Jorda-
nien, Katar, Libanon, Oman, Saudi-Arabien und den
Vereinigten Arabischen Emiraten ausgestaltet wurde.
Sein Engagement als Hochschullehrer setzte Ricardo
Eichmann an der Friedrich-Schiller-Universitét Jena
fort sowie in der Betreuung vieler Promotions- und
Habilitationsverfahren in Deutschland und anderen
europdischen Léndern wie Frankreich. Der Fach-
gemeinschaft diente er als hdufig gefragter Gutach-
ter und zwischen 2004 und 2011 als Fachvertreter
fiir Vorderasiatische Archidologie im Fachkollegium
,Alte Kulturen® der Deutschen Forschungsgemein-
schaft.

Die Herausgeberinnen und Herausgeber verdanken
Ricardo ein harmonisches, facettenreiches Arbeits-
leben. Mit ihnen gestaltete er die Orient-Abteilung
und flihrte sie zur geografischen und inhaltlichen
Vielfalt, die sie heute besitzt. Gemeinsam struktu-
rierten wir grenziiberschreitend Forschungsregio-
nen, Forschungsfelder und engagierten uns in den
Forschungsclustern des Deutschen Archéologischen
Instituts mit dem Ziel, die vielféltigen Vernetzungen
antiker Kulturen zu untersuchen. Wissenschaftliche
Freiheit, Freude am Einsatz neuer und der Fortent-
wicklung alter Methoden und Techniken, das For-
dern von Eigeninitiative und zeitlichen Freirdumen
zum Forschen und Schreiben sowie eine nicht enden
wollende Suche nach Erkldrungen charakterisierten
den Anspruch von Ricardo Eichmann fiir die Lei-
tung der Abteilung. Er selbst war und ist dabei ein
stets anregender, weit voraus denkender Kollege und
Freund. Wesentlich waren dabei auch das Interesse
seiner Frau Ilka und ihre Teilhabe an unserem wis-
senschaftlichen Wirken und den damit verbundenen
Aktivitdten der Abteilung.

Diese Festschrift profitiert von dem Enthusiasmus
Vieler: Der spontanen Zusage vieler Kolleginnen und
Kollegen, ihre Beitrdge duBerst ziigig zu verfassen
und redaktionell zu bearbeiten, der groflen Sorgfalt,
die Annika Busching dem Satz trotz Zeitdrucks wal-
ten lieB3, sowie dem grofBziigigen Entgegenkommen
des Harrassowitz-Verlags beziiglich Kosten und Ter-
minierung des Erscheinens.

Wir wiinschen Ricardo Eichmann lange fruchtbare
Jahre, nunmehr frei von alltdglichen Dienstverpflich-
tungen bei einem weiterhin groflen Interesse an der
Forschung; vor allen Dingen aber Muf3e fiir die Um-
setzung der vielen Pldne, die er sich gemeinsam mit
Ilka fiir die Zukunft vorgenommen hat.
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On the Trail of Units of Measurement in

Ancient South Arabia

Abstract

Astrid Emery — Jérémie Schiettecatte

Two units of length are mentioned in the Sabaic inscriptions,
yet their actual dimensions remain discussed. The examination
of three monumental buildings from the late first millennium
BC gives an insight into elements of regularity underlying their
organization. Crossing architectural and textual information
casts a new light on the possible values of these units.

South Arabia - metrology - units of measurement - cubit -

architectural planning

The diversity of Ricardo Eichmann's scientific work
reflects an inquiring mind. Through this contribution,
we address two research topics that are dear to him:
metrology, which he tackled in the Mesopotamian
area, and Arabia, where he carried out pioneering
work by setting up in Tayma one of the first inter-
national archaeological missions in the kingdom of
Saudi Arabia. This tribute gives us an opportunity to
express our gratitude and friendship.

1 Introduction

In the context of South Arabia, the metrological issue
has been addressed in various ways, depending on
the type of unit: time,! weights and volumes,? coin-
age.3 With regard to the measurement of length, topic
of this paper, the references are extremely sparse.*
G. Bauer tackled the question from the exclusive an-
gle of Sabaic lexical items:> ammat ("mt), the cubit,
and shawhatat (s*whtt), possibly an intermediate unit
between the fathom and the reed. On the opposite,
D. B. Doe attempted to determine the South Arabian
units of measurement with architectural plans,® lead-
ing him to the conclusion that “the Egyptian Royal
Cubit could have been the measure used in both Saba’
and Ma‘Tn and the Roman foot the measure used for
important buildings in Hadramawt and Qataban.”’

Besides being based on too small
scale plans, Doe’s study contains
a number of methodological bi-
ases, among which the implicit
assumption that the units were adopted from the
Mediterranean or Egypt — thus evading South Arabi-
an texts — and applied without variation over more
than a millennium.

In other words, with the exception of twenty
inscriptions on a total of more than 12,000 texts,
mentioning ammat (cubit) and shawhatat (rod?), we
know very little about the units of length that were
used in ancient South Arabia, and even less of their
size. Knowing that the length of a cubit in the ancient
world varied from 33 to 75 cm according to places
and times, it is not getting us very far.

This paper aims at precising what were the unit(s)
of measurement used in South Arabian architecture,
our basic assumption being that the monumental
South Arabian stone construction was planned using
at least one specific unit of measurement. Intended as
a case study, our work is presented here on a corpus
limited to a specific architectural type and a given
period: a group of monumental, public/representative

Robin 2016 with references.

Maraqten 2014, 107-116.

Huth — van Alfen 2010.

Bauer 1976; Doe 1983; Doe 1984; Denk 2007.
Bauer 1976.

Doe 1983, 228-242, 278; Doe 1984.

Doe 1983, 278, see also Doe 1984, 25.
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Fig. 1 South Arabia. Political map of the I*' cent. BC/AD and location of the sites quoted in the text (J. Schiettecatte).

buildings, which developed in the last centuries of
the first millennium BC and flourished in the first
centuries AD. This means that our results must be
considered as preliminary and cannot be extended
to earlier or later periods without a complementary
study on a larger corpus.

2 Three case studies

The architectural category of administrative and re-
presentative complexes is characterized by a podium
building preceded by a courtyard often enclosed in a
three-wing element accessible via a gallery. The is-
sue of the interpretation of such an architectural type
as palaces has already been discussed.® Let us sim-
ply point out that this type of construction is found
almost exclusively in the major centres of power
and transcended the limits of the kingdoms, leading
S. Japp to speak of a “supra-regional architectural
concept” (Fig. 1).° The most emblematic examples
are the ‘Castle’ of Shabwa and the ill-named ‘Timna
Temple 1° (TT1). At least three more buildings have
since been added to the list: the ‘Double house’ (Mai-
son double) in al-Mi‘sal,!? Building A in Hasi,'! and

the ‘Administrative Building’ (Verwaltungsbau) in
Sirwah (Fig. 2).12

The required documentation for a metrological
study was available for three of these buildings: the
TT1 in Tamna“, Building A in Hast and the Adminis-
trative building in Sirwah.'3
2.1 Hasi - Building A
The 11-ha-wide settlement of HasT is located near the
village of al-‘Ugla, 16 km from al-Bayda’ (Fig. 1). It
was occupied at the latest from the third century BC
to the fifteenth century AD. Building A was excava-

8  Breton etal. 1997; Hitgen 2014; Japp 2012; Japp
2019.

9 Japp2012,317.

10 Breton 1997, 259; Loreto 2011, 217.

11 Charloux etal. 2009; Charloux — Schiettecatte in
press.

12 Japp 2012.

13 The ‘Castle’ of Shabwa could not be included. The
efforts of J.-F. Breton to produce complementary do-
cumentation were hindered by the 2020 sanitary lock-
down. We would like to thank him nonetheless for the

help he kindly provided.
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Shabwa - Castle Tamna“-TT1
Building A
Building B
0 20 m Hasi - Building A

Sirwah - Administrative building

al-Mi‘sal - Double house
(scale unknown)
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Fig. 2 South Arabian palatial buildings with courtyard. a. Shabwa. ‘Castle’ (Breton et al. 1997, fig. 30). — b. Tamna“: ‘Timna
Temple 1’ (courtesy of R. Loreto, MAIRY). — c. Sirwah: ‘Administrative building’ (courtesy of S. Japp, DAI Orient Depart-
ment, Sirwah Project). —d. Hasi: Building A (M. Niveleau, Mission Qataban). — e. al-Mi‘sal: ‘Maison double’ (Breton
1997, fig. 95).
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Fig. 3 Recurrent modules in Building A at Hast (M. Niveleau, Mission Qataban,).

ted by a French mission on the southern edge of the
site, against the steep slope of the hill (Fig. 2). It is
30.3 m long (SW-NE) and over 11 m wide (SE-NW).
The northwestern part of the building is not preser-
ved. Its occupation is dated between the third/second
century BC and the fourth century AD, according to
radiocarbon datings and ceramics. 4

The building is subdivided into three compo-
nents: to the northwest, an imposing quadrangular
structure of which only the southern part of the pe-
rimeter wall has been cleared (wall MA 22); to the
southeast, a 5-m-high terrace, bounded on three sides
by a perimeter wall of cyclopean masonry; and final-
ly, in the southeast corner of this terrace, a stairway of
which only the lower part is preserved.

The substructure of the terrace is divided into
eleven oblong rooms perpendicular to the facade
(wall MA 50) and a space to the southwest consisting
of three rooms parallel to the fagade. The excavation
of northeastern rooms I to III showed a mid-height
filling in order to strengthen the base of the building
and an occupation of the upper half as storage and
domestic spaces, whereas central room VII was com-
pletely filled up. If there was a superstructure, it has
now completely disappeared.

When searching for elements of regularity in the
terrace at Hasi, the starting point is obviously the

narrow rooms, which have a very comparable width
(Fig. 3). When measured from equivalent wall fac-
ings (here NE), this regularity of width can be made
to fit the repetition of identical modules of 1.99 m.
In this configuration, the southwestern end is three
modules wide, adjoining a two-module-wide room,
followed by six one-module-wide rooms, and the
northeastern end is three modules wide, totalling
fourteen modules for the length of the terrace. The
second inner wall from the northeast (MA 53) does
not match the regularity identified elsewhere. It is yet
unclear if this offset is intended to meet the require-
ments of domestic activities observed in the north-
eastern end.

Southwest-northeast oriented walls are rather
scarce in the building. Only the length of room III
is known and is very close to three modules. The
northeastern end could thus correspond to a square
of 3 x 3 modules. The inner parting of the southwest-
ern end is also complying with the 1.99 m module,
except the northwestern wall closing this unit
(MA 101), which departs from this scheme (intention-
ally or not), leaving it open whereas the western end
should symmetrically be regarded as 3 x 3 modules.

14 Charloux etal. 2009; Charloux — Schiettecatte in
press.
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Northwest of the terrace, the main building is very
poorly preserved: only a room is still visible behind
the southeastern wall. Its width/length ratio is 1/3 but
involves another module, 2,66 x 2,66 m.

2.2 Tamna‘ - ‘Timna Temple 1’

The ancient Tamna“ was the capital city of the king-
dom of Qataban, at the outlet of the wadi Bayhan
(Fig. 1). In the middle of the site, the largest monu-
ment was cleared and probed by the American Foun-
dation for the Study of Man in 19505113 and by an
Italian mission in 2005.1¢ We will not elaborate here
on the debate of the building’s function. Although de-
cisive evidence is still lacking, several studies have
questioned a religious function and have favoured
the hypothesis of a palace, to which we suscribe.!”

Different building chronologies have been sug-
gested,'® leaving open the exact sequence of con-
struction. The latest excavations have reduced the
chronological range of the construction and occupa-
tion to the fourth century BC to the first century AD.!?

This architectural complex is 48 x 37 m large.
It is divided into two distinct parts (Fig. 2). In the
eastern half, the high basement of roughly rectan-
gular Building A is accessible through an octostyle
portico. In the western half, Building B is made of a
large courtyard, surrounded by a peristyle lined with
storerooms to the south and west, and accessible to
the north via a monumental stairway.

The westernmost part of Building B shows evi-
dent parallels with the terrace at Hast, with a row of
elongated rooms. Only four are preserved (L16-L19)
but a few more narrow rooms are to be reconstituted.
The organization of the southern end of this row is
unknown.

The apparent regularity of the size of these rooms
can be translated into identical rectangular modules
2.02 m wide (Fig. 4). As in Building A at Has, the
north—south dimension of this part of the building
could be expressed as an integer multiple (eighteen)
of these 2.02-m-wide modules. However, this would
not integrate the noticeable equity of width of rooms
L14 and L15, which tends to introduce a larger mod-
ule, 2,68 m wide. This larger module also appears
in the width of the room L16, which is wider than
L17-19. A closer examination of the northwestern
area of the TT1 shows various combinations of the
two elements of regularity mentioned above: 2.02
and 2.68 m.

The eastern part of Building B is organized
around a courtyard, which is not rigorously rectan-
gular. The slight deviation thus induced is visible
in particular in the northern portico. However, the

2.02 m module appears to have guided the general ar-
chitectural layout of the peristyle. North of the court-
yard, the portico (L9) would be two modules wide,
whereas another three modules would be necessary
to reach the bottom of the flight of stairs further north.
The western portico (L10) could also be two modules
wide, but its width is not constant, possibly because
of the irregularity of the courtyard. The southern por-
tico (L8) is one module wide. The row of rooms lying
behind (L4-L7) is two modules wide.

The courtyard itself could be six modules wide.
Its length cannot be expressed as an integer mul-
tiple of this module nor of the 2.68 m module but the
irregular shape of the courtyard makes it difficult to
link it to a precise modular value.

Another element of regularity emerges from the
octostyle portico marking the entrance to Building A.
The centres of the pillars are separated by an average
distance of 1.02 m. Otherwise, recurrent modules do
not emerge clearly enough from Building A to be
conclusive.

2.3 Sirwah - The ‘Administrative Building’

The site of Sirwah is located on a rocky outcrop
34 km west of Ma’'rib (Fig. 1). The intra muros area
shows a density of monumental buildings, among
which the so-called ‘Administrative Building’ (Ver-
waltungsbau — Fig. 2).2° The building was excava-
ted by the Sanaa Branch of the Orient Department
of the German Archaeological Institute from 2002 to
2009. It showed at least three construction phases.?!
A 22 x 14 m podium came first, integrated into the
city wall. Later, to the south, a courtyard measuring
13 x 11.5 m was surrounded by a three-wing building,
accessible from the south by a monumental stairway.
Finally, presumably after a fire, the complex and
especially the courtyard underwent a major renova-
tion. Radiocarbon datings and an inscription indicate
an initial construction during the 2" century BC and
the refurbishment at the turn of the Christian era.

In the main building (podium), elements of regu-
larity are evident. The building is organized around a

15 van Beek 1952; Breton et al. 1997.

16  Loreto 2011, 178-202; Buffa 2016; Loreto 2016.

17 Jamme 1953, 140-143; Breton etal. 1997; Loreto
2011, 201-202.

18 van Beek 1952, 11-13; Breton et al. 1997, 59, 66—67.

19 Buffa 2016; Loreto 2016.

20  The initially presumed religious function of the buil-
ding has been invalidated in the light of its architec-
tural organization and its secular inscriptions (Japp
2012, 312-313).

21 Japp 2012; Japp 2019.
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Fig. 4 Recurrent modules in TT1 at Tamna“ (courtesy of R. Loreto, MAIRY).

hypostyle hall. Although the northern limit of the
hall is indefinite, the six pillar bases divide the room
into twelve square modules of 1.98 m (Fig. 5). The
two rooms south of the hall are two of these mod-

ules wide, bringing the width of the building to six
modules. This modular reading also explains the
location of the square structure in the guard room/
wating room, southwest of the hypostyle hall, which

© Harrassowitz Verlag, Wiesbaden 2021
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Fig. 5 Recurrent modules in the Administrative building at Sirwah (courtesy of'S. Japp, DAI Orient Department, Sirwah Project).

rooms, as well as the room southeast of the hall, can
be understood as two modules wide (or one module
of 4 m), bringing out a regularity that is not appar-
ent in the inner dimensions of the rooms. Length-

fits into the modular scheme and is not as off-centre
as it seemed to be.

The eastern part of the building also demonstrates
a regular use of the ca. 2 m module. The two rows of
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wise, both rows of rooms also present several occur-
rences of a 4 m module, although not aligned from
one row to the other. The reason for such offsets
remains unclear but the regular presence of the 4 m
module cannot be ignored.

West of the hypostyle hall, a slightly different
pattern emerges. Whereas the length of the rooms is
identical, at least in the three southern rooms, these
rooms can be read as of equal width of 2.68 m. This
length, already observed in the TT1 and close to the
2.66 m of Building A at HasT, is here again combined
with the 4.00 m module (or possibly two 2.00 m
modules) identified in the eastern part of the building.

The three-wing building is of less regular or-
ganization. Only a series of pillar bases south of the
courtyard unambiguously reveals the use of a regular
pattern, the average distance between the pillars be-
ing 1.98 m.

Finally, the later partitioning of the courtyard,
apparently irregular, also follows a regular pattern,
dividing in three the existing courtyard in both di-
mensions. However, the dimensions of the nine rec-
tangles obtained are fully dependent on the size of the
courtyard and are not likely to be the result of free
planning. Therefore, we chose not to include them
in our study.

3 Discussion

3.1 A common denominator as a basic
unit of measurement

The case studies show that there are undeniable com-
monalities between the buildings. Among the ele-
ments of regularity observed, the modules of ca. 2 m
(or its double of 4 m at Sirwah) and 2.66-2.68 m are
to be found in all three of our buildings. It is most
likely that these repetitive modules correspond to a
multiple of a smaller unit, which is to be looked for
amid the common denominators of both modules.

The highest common denominator is ca. 0.67 m
(=2.00 + 3 or2.68 m + 4). Its half, ca. 0.33 m, is also
a possibility (2.00 + 6 or 2.68 m + 8).22 The exami-
nation of the plans does not allow to clearly favour
one above the other. The only discriminating module
is 1.02 m, observed in the octostyle portico east of
the courtyard in the TT1 (compatible with 0.33 m but
not with 0.67 m), but it would be going too quickly to
discard the higher unit on this only basis.?3

It is worth noting that an examination of the in-
scriptions also favours the two same results.

3.2 Units of measurement in epigraphy

3.2.1  The cubit and the rod

Listing South Arabian inscriptions mentioning a unit

of measurement (Tab. 1) leads to the following ob-

servations:

1/ Only two units are attested:

—  ammat (Sabaic: sg. 'mt, pl. ’'mm/’mn; and Minaic:
sg. ‘mt, pl. "'mh)

—  shawhatat (Sabaic: sg. s?whit, pl. s>wht)

2/ Both were used during the entire South Arabian

period (eighth century BC — sixth century AD).

3/ Geographically, only the Minaic- and Sabaic-

speaking regions have left testimonies of the word

mt; as for swhtt, it only appears in Sabaic. Equiva-

lents in Hadramawtic and Qatabanic are unknown. If

Building A (Hasi) and TT1 (Tamna‘) were built in

then Qatabanic speaking regions, it is not the case

of the Administrative building at Sirwah, located in

the heart of the Sabaean area. At least for the latter,

a comparison with written sources is fully relevant.

The first unit, ammat ("mt), stems from a widespread
root in the ancient Semitic languages ("mt/’mm) mea-
ning ‘elbow, forearm’, as well as ‘cubit’.?* In South
Arabia, ammat is exclusively mentioned in contexts
of land surveying, architectural construction, and
distance measurement. In the second half of the first
millennium BC, inscription CIH 570 links the cubit
with a standard named “m¢ mhd™, either translated as
‘stonecutter’s cubit’ or ‘administrative cubit’.?> The
first translation would imply that different professio-
nal bodies have used different standards for a cubit,
as this was the case in Rasiilid Yemen and more gene-
rally in the Arab world (Tab. 2).

A cubit is usually considered as the distance from
the elbow to the tip of the middle finger, ca. 45 to
55 cm. However, table 2 clearly shows that it could
have taken a wider range of values depending on the
context — period, area, profession —, from 0.33 m to
more than 0.80 m. As a consequence, the two values
that we have previously identified as the common

22 The scale of the plans does not allow to express the
values with an accuracy higher than the centimetre.
Besides, values under 0.33 m are not taken into con-
sideration since their small size makes it difficult to
identify clear alignments on small scale plans.

23 Furthermore, the mismatch with 0.67 m is relative
since in that case the module would be 1.5 unit long.

24 Kogan 2011, 224.

25 For the hypotheses of translation and references:
http://sabaweb.uni-jena.de/SabaWeb/Suche/Suche/
SearchResultDetail?idx Lemma=4528 (consulted
Dec. 1, 2020).
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Siglum Atlternate Provenance Lan- Date Unit(s) | Context
siglum guage
As-Sawda M 125 =RES as-Sawda’ Minaic ca. 800-550 BC | “mh Architecture (temple wall):
18/2 2901 5 cubits
As-Sawda 25 | M 141 = RES as-Sawda’ Minaic ca. 600-50 BC ‘mh Architecture: 5 cubits
2919
RES 3890/4 M 373 Ma‘in (?) Minaic ca. 800550 BC | ‘mh Indeterminate: 4 cubits
Ma‘in 1/4 M 29 =RES Ma‘in Minaic ca. 470-400 BC | “mh Land survey: 47 x 17 cubits
2774
Ma‘in 4/2 M 84 = RES Ma‘in Minaic ca. 600-50 BC ‘mh Distance from point A to point B:
2830 6 cubits
Ma‘in 6/4 M 404 Ma‘in Minaic ca. 600400 BC | *mh™ Architecture (city wall): 30 cubits
Ma‘in 37 M 36 =RES Ma‘in Minaic ca. 700-1 BC mh Indeterminate: 3 cubits
2781
Ma‘in 49 M 50 = RES Ma‘in Minaic ca. 700-1 BC mt Indeterminate: 1 cubit
2795
CIH 45+44 Daf Sabaic ca. AD 450-480 | ‘mm Architecture (Ma’rib dam):
100 (?) cubits
CIH 540/74— | Sadd Ma’rib 3 Ma’rib Sabaic AD 455 ‘mm Architecture (Ma’rib dam):
75 6 cubits
CIH 541/107— | Sadd Ma’rib 5 Ma’rib Sabaic AD 548 (Mar.) ‘mm Architecture (Ma'rib dam): build-
109 ing Qishban"™:
1. 45, w. 14, h. 35 cubits
DAI GDN Sadd Ma’rib 4 Ma’rib Sabaic AD 548 (Feb.) “mm Architecture (Ma’rib dam): build-
2002-20/ ing Qishban"™:
18-24 1. 45, w. 14, h. 41 cubits
Ghul A/9 as-Sawda’ Sabaic ca. AD 100-360 | ‘mn Land survey: 7 cubits
Kh-Daf 1/2 Daf Sabaic AD 282 ‘mm Architecture (hydraulic):
10 cubits
MAFY-Dura’ | RES4069 =Ry | Hajar am- Sabaic AD 488 Architecture (hydraulic): X cubits
3/9 63 Dhaybiyya
MQ-al-Jifjif al-Jifjif Sabaic AD 231-253 Architecture (hydraulic): 5 and
1/6-7 (wadt 11 cubits
Shirjan)
MSM 3640/4 Unknown Sabaic ca. 800400 BC | *mm Architecture (hydraulic): 3 cubits
RES 3947/2 Gl 1138 Jithwat Al Sabaic ca. 800400 BC | “mm Architecture (hydraulic): 6 cubits
Jaradan
RES 4369/3 Gl 426 Ma’rib Sabaic ca. 800400 BC | “mm Land survey: 10 cubits
RES 4922/3 Ry 206 Unknown Sabaic ca. 800400 BC | ’[mm] | Architecture: 16 cubits
CIH 570/1-2 Unknown Sabaic ca. 550-50 BC 'mn/ | Land survey: 4 cubits and 3 s?wht
s?wht | according to the stonecutter’s/
administrative cubit
Ja 539/1-2 Jabal Balaq | Sabaic ca. 800-600 BC | *'mm/ | Distance from an inscription to a
al-Awsat s2whtt | well: 1 s?whtt equivalent to
5 cubits
CIH 637 RES 2868 al-Bayda’ Sabaic ca. 600-500 BC | s*wht Land survey (city expansion):
60 s?wht
Ja 671+788/ Ma’rib Sabaic ca. AD 360-370 | s?wht™ | Damage estimate on the Ma’rib
11-13 dam: 70 s?wht™

Tab. 1 South Arabian inscriptions mentioning a unit of measurement.

A second unit, shawhatat (s*whtt), has no parallel
in the other ancient Semitic languages. In modern
Arabic however, shawhat designates a mountain tree,

denominators of the architectural modules (ca.
0.33 m and 0.67 m) could both be candidates for the
Sabaic cubit.
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Cultural area | Lexicon Metric dimension Reference
Babylonia KUS/ammatu | Standard cubit: ca. 45 to 55 cm [24 to 30 digits] Powell 1992
Cubit of the pace: ca. 75 cm
Egypt mh ca. 52.5 cm [7 palms of 4 digits] Powell 1992
Old Testament | ’mh Indeterminate [6 palms] Powell 1992
Nabataea mh 52.5cm Dentzer-Feydy 2003, 77

Greco-Roman | mijyve/cubitus

Short cubit [18 fingers]: 33.3-36 cm

Short cubit of Homer [20 fingers]: 37-40 cm
Standard cubit [24 fingers]: 44.4-48 cm
Royal cubit [27 fingers]: 49.9-53.9 cm

Pryce — Lang — Vickers 2005

Arab-Islamic dhira

Mean size: 54 cm [varying from 48 to 83 cm, and even up | Hinz 2012
to 145 cm according to places, periods and profession]

Rasulid Yemen | dhira’

Carpenter cubit [17!3 fingers]: ca. 32.5-34.6 cm
Standard cubit/Iron cubit [24 fingers]: ca. 4548 cm
Shipbuilder cubit [30 fingers]: ca. 56—60 cm

Royal cubit [32 fingers]: ca. 60—64 cm

Jazim 2003, 2:186-87

Tab. 2 Metric dimensions of the cubit in various cultural contexts.

well attested in Yemen, of which bows and walking
sticks are made.?® G. Bauer (1976) has convincingly
demonstrated that equivalence with the span?’ or the
Greek plethron?® were highly unlikely, in particular
because of the inconsistencies they raise with the
content of the inscription CIH 637. This text is re-
ferring to the enlargement of 60 shawhat of the city
of Nashq, whose circumference is 1,500 m. The ex-
tension would measure ca. 12 m with a shawhatat un-
derstood as a span and 1,731 m with a plethron. Both
values are either much too short or too large.

CIH 570 and Ja 539 (Tab. 1) clearly relate the
length of the shawhatat with that of the cubit and a
re-examination of Ja 539 has shown the equivalence
1 shawhatat =5 cubits (Bauer 1976, 25-27). This
translation has since been generally accepted and
does not seem to be reappraised. Such a unit would
have had an order of magnitude close to the reed
(Akk. ganii, Hebr. Kaneh — i.e. 6 to 7 cubits), and
the Islamic fathom (ba@‘/qama —1i.e. 4 cubits). That its
name is preserved to day in that of a tree invites us to
translate shawhatat as rod.

If we accept a cubit being 0.33 or 0.67 m long,
the shawhatat would have been either 1.65 or 3.35 m
long.?° This length was not observed among the re-
current modules identified at Hasi, Tamna® and Sir-
wah. Since the inscriptions only mention this unit for
land surveying or for expressing distances between
two points, the question arises as to whether it was
used in architectural context.

3.2.2  Ja 539: an archaic long cubit

Inscription Ja 539 has been engraved on a rocky
cliff of the Jabal Balaq al-Awsat, in the archaic pe-
riod (ca. 800/600 BC). It mentions a distance of one

shawhatat (=5 cubits) from the inscription itself to
the middle of a well. G. Bauer (1976) noted that the
bottom of the inscription is ca. 3.30 m above the
ground (possibly the well), in which case a shawhatat
would have been this long and a cubit ca. 0.66 m
long. Incidentally, the inscription is composed of
5 lines, each being 0.65-0.66 m long. If fortuitous,
it is compelling. This length is almost similar to the
ca. 0.67 m cubit postulated in the palaces of Hasi,
Tamna“® and Sirwah.

3.2.3  CIH 541: a late antique short cubit
Inscription CIH 541 details the construction of the
Qishban"™ tower in the Ma’rib dam by king Abraha
in AD 548. In 2012, while reassessing this dam toge-
ther with C. Darles and C. Robin, we identified it to
the breakwater tower of the southern sluice. A com-
parison between the final dimensions of the building
given in inscription CIH 541 (1. 45, w. 14, h. 35 cu-
bits) and the actual, approximate dimensions of the
breakwater tower (ca.l. 14.5, w.4.5, h.11.5m)
yielded a length of 0.32 to 0.33 m for the Himyarite
cubit,30 similar to the 0.33-m-long cubit considered
above.

The respective values of the cubit as inferred from
inscriptions Ja 539 and C/H 541 (0.67 and 0.33 m)

26  See in particular Lane 1968, vol. IV, 1513.

27 Miiller 1878, 200.

28  Boneschi 1959.

29 Incidentally, it is worth noting that the monolithic pil-
lars of the western access to the Almaqah temple of
Sirwah are precisely 3.35 m high (Denk 2007, fig. 4).

30 Darlesetal. 2011, 23.
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possibly reflect a change of standard between the
eighth century BC and the sixth century AD. Interes-
tingly, both correspond to our two candidates for the
cubit at Tamna“, HasT and Sirwah. Because inscripti-
ons Ja 539 and CIH 541 are not contemporary to the
buildings under study, they do not provide a decisive
argument to favour one against the other value at the
turn of the Christian era. Both possibilities have to be
considered as working hypotheses until future studies
will complete the picture and add new perspectives in
this vast topic of the use of units of measurement in
the ancient South Arabian architecture.
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