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R. CAGNAT & A. MERLIN 1911
JOURNAL DES SAVANTS 9:514-523

PRELIMINARY STUDY OF
OSTRAKA PUBLISHED THE
YEAR OF THEIR DISCOVERY
(1911)

NOUVELLES ET CORRESPONDANCE.

OSTRAKA LATINS DE CARTHAGE.

_ On sait que, si les ostraka grecs se rencontrent fréquemment, surtout en
Egypte()), les ostraka latins constituent encore une rareté épigraphique.
L'Afrique, cependant, en a déja fourni quelques-uns; ils proviennent pour la
plupart du Sud de la province de Constantine. M. le commandant Guénin
en a trouvé récemment encore une demi-douzaine lors des fouilles qu'il a
fait pratiquer dans les ruines d’Henchir-Touta et d’Henchir-el-Abiod ).

La découverte que nous annoncons aujourdhui mérite donc de fixer I'at-
tention. :

Au cours des recherches poursuivies 2 Carthage, dans I'ilot amiral des ports,
par la Direction des Antiquités de Tunisie, avec le concours de la main-d'ceuvre
militaire, M. le lieutenant Esmiol, du 4° tirailleurs algériens, a découvert
cette année une série de tessons de poterie plus ou moins épais, de forme
incurvée, de couleur généralement rougeitre, qui portent des caractéres
cursifs latins, tracés a 1’encre noire.

Le déchiffrement de ces ostraka est assez malaisé & cause de la mauvaise
conservation de I'dcriture; leur interprétation offre de grosses difficultés
et bien des incertitudes. Il nous a semblé que, malgré I'imperfection de nos
copies, encore provisoires sur bien des points, il pourrait étre utile aux érudits
de connaitre dés maintenant ceux de ces documents qui sont les mieux
conservés et que, d'autre part, grice d l'expérience des spécialistes, on
arriverait peut-étre i résoudre les nombreux problémes que souléve leur in-
terprétation. j :

Les inscriptions que nous avons pu lire se divisent en plusieurs caté-
gories.

I

Le prémier groupe comprend cinq textes, datés tous du postcon-
sulat de Modestus et d’Arintheus (année 373 de notre ére) et analogues

M Cf. Wilcken, Griechische Ostraka ®) Ball. arch. da Comite, 1908,
aus Aegypten, I, p. 1 et suiv. p- coxLyi et suiv.




The mobilization of state olive oil in Roman Africa:
the evidence of late 4th-c. ostraca from Carthage

J. T. Peiia
1. INTRODUCTION!

Excavations carried out in 1911 by the Direction des Antiquités de Tunisie on the 110t de
I'’Amirauté recovered a group of at least 32 Latin ostraca concerned with the reception and
weighing of state olive oil at Carthage over a portion of the year A.D. 373.2 Immediately upon
their discovery Cagnat and Merlin published a brief article that reported transcriptions of 10
of these documents, their goal being to bring these extremely interesting, if somewhat
problematic, texts to the attention of other specialists.’ The remaining documents in the group
they judged insufficiently legible to warrant publication, and they have never been reported in
the literature. In the years since Cagnat and Merlin's publication, the 116t de I'Amirauté ostra-
ca have received scant notice and they have yet to be the subject of any detailed analysis.‘
This is regrettable, as they represent a unique source of information regarding the state’s
involvement in the mobilization (i.e., the collection and transport to points of consumption) of
foodstuffs in the period subsequent to the fiscal and administrative reforms carried out under
Diocletian, This essay aims to redress the situation by first describing the documents and then
discussing their implications for our understanding of the state’s involvement in the
mobilization of oil in the province of Zeugitana during the later 4th .

As this study will reveal, these documents constitute an important supplement to the evi-
dence provided by legal sources, oil amphoras, and archaeological remains in the oil-producing
regions of Roman North Africa, and their analysis provides important new insights into
several aspects of state involvement in the mobilization of African oil, including the methods
employed for its collection, transport, weighing, and packaging, the organization of the admin-
istrative bureaucracy responsible for conducting and overseeing oil mobilization operations, and

It may be useful to single out certain of the conventions employed below. All dates are A.D. All linear
measurements are expressed in centimeters. The words amphora/amphoras are used to denote contain-
ers, while amphora/amphorae are used to denote the unit of volumetric measure. The conversions of
sextariifamphorae of olive oil to (Roman) pounds (Ibs), kilograms (kg), and liters (1) presented below are
based on the following set of assumptions:

1. The Roman pound was equal to 327 g;

2. The sextarius was equal to 0.546 1, hence one amphora was equal to 26.2 | (1.e. 48 x 0.546 1);

3, The density of Roman olive oil equal to 0.91;

4. The Romans considered 1 sextarius of olive ol to be equal to 1.5 Ibs,

For the density of oll, see Viedebantt 1912, 432, where it is stated that this varies from 0.91 to 0.93 as a
function of several factors (e.g., quality of oil, temperature). At a density of 0.91-0.93, 1 kg of oll would
have had a volume of 1.08-1,09 1. In a trial carried out to confirm these values, | determined that at room
temperature 1.5 | of commercially distributed Bertoli olive oil from Italy weighs 1.37 kg, for a density of
0.913. 1 therefore assume a density of 0.91 and employ a factor of 1.1 to convert kilograms to liters of oil
For the assumption that 1 sextarius of oil was considered to weigh 1.5 Ibs, see Hultsch 1864-66 [1971),
208, 11.15-16; 223, 1.26; 239 1.11; 241 1.13; 247 1.11; 251 12

For the figure of 32 ostraca, see below. Cagnat 1911, coxxxvill, reporting on their discovery, refers
simply to a “série considérable de tessons de poterie.”

Cagnat and Merlin 1911 10 documents treated in this publication are AE 1912 nos. 61-70.

1 am aware of only a small number of passing references to the 110t de I'Amirauté ostraca, including
Cagnat 1916, 257; Pavis d'Escurac 1976, 196; Hurst 1979, 39, 46-47; PLRE 103, 607; Bagnall ef al. 1987,
278-81; Salama 1987, 157; Hurst 1994, 111, 114; Mattingly and Hitchner 1995, 183,

This essay thus makes no effort to address various palacographic, linguistic, and onomastic issues
raised by the ostraca,

JOURNAL OF ROMAN ARCHAEOLOGY
SUPPLEMENT 28:117-238




CARTHAGE - ILOT DE LTAMIRAUTE OSTRAKA

32 DOCUMENTS ON SHERDS OF AFRICAN AMPHORA OF TWO TYPES
(6 TYPE 1; 17 TYPE 2; 9 INDETERMINATE)

TYPE 1 DOCUMENT: RECEIPT OF SHIPMENTS OF OIL AT HARBOR; DATED AD 373
(DATES: FEB. 3&4; 14&16; 15&16; MARCH 2-5&6; APRIL 11&15; JULY 22&27)

TYPE 2 DOCUMENT: AMOUNT OF OIL WEIGHED AND ESTIMATE OF AMOUNT OF
OIL HELD IN WEIGHING AND STORAGE FACILITIES ON A PARTICULAR DAY;

VERY PROBABLY ALSO DATE TO AD 373
(DATES: FEB. 17; MARCH 9; 15; 16-31; APRIL 7; 8; 25; 26; MAY 6; 30&31&JUNE 6]

PRODUCED BY PROVINCE OF ZEUGITANA OR PRAEFECTURA ANNONAE AFRICAE
(OFFICE OF PRAEFECTURA ANNONAE IN DIOCESE OF AFRICA) ?

DOCUMENT PORTION OF OPERATIONS FOR FIRST PART OF AD 372-373 TAX YEAR
(NOV. 1 - OCT. 31) IN PROVINCE OF ZEUGITANA



THE TYPE 1 OSTRAKA



REPRESENTATIVE
TYPE 1 OSTRAKON
(NUMBER 2)

RECTO

VERSO

HEIGHT: 13.5 CM; WIDTH: 12.5 CM




NUMBER 2 — EXPANDED LATIN TEXT

RECTO
XVI [k(a)l(endas) mart(ias)] a(avicula) [cilindri
f(ero) CCVIIl r(eprobo) VI

VERSO

pos(t) cons(ulatu)s

modesto et arinthei

Xl K(a)l(endas) mart(ias) felix mensor olei fori
karthag(iniensis) suscepimus per nav(i)c(u)la(m)
cilindri caproreses centenaria

levia ducenta Xml }c et m(ensore) ol(e)i

petro reprob(ata sunt) octo

Con(ditorium) z(eugitanum)



NUMBER 2 — EXPANDED LATIN TEXT

RECTO
XVI [k(a)l(endas) mart(ias)] a(avicula) [cilindri
f(ero) CCVIIl r(eprobo) VI

VERSO

pos(t) cons(ulatu)s
modesto et arinthei

art(ias) felixymensor olei fori
karthag(iniensis) puscepimus per nav(i)c(u)raim

CIliNdTT Caproreses centenaria

levia ducenta Xml }c et m(ensore) ol(e)i
petro reprob(ata sunt) octo
Con(ditorium) z(eugitanum)




NUMBER 2 — EXPANDED LATIN TEXT

RECTO
XVI [k(a)l(endas) mart(ias)] a(avicula) [cilindri
f(ero) CCVIIl r(eprobo) VI

VERSO

pos(t) cons(ulatu)s
modesto et arinthei

art(ias) felixymensor olei fori
' per nav(i)c(u)raim

INAdyi caproreses centenaria
ucen a Xml jC et m(ensore) ol(e)i
PETro reprob(ata sunt) octo
Con(ditorium) z(eugitanum)




NUMBER 2 — EXPANDED LATIN TEXT

RECTO
XVI [k(a)l(endas) mart(ias)] a(avicula) [cilindri
f(ero) CCVIIl r(eprobo) VI

VERSO

pos(t) cons(ulatu)s
modesto et arinthei

art(ias) felixymensor olei fori
' per nav(i)c(u)raim

INAdyi caproreses centenaria
levia gucenta Xmr jC et m(ensore) ol(e)i

Netro rppmh(am qunf) nctn
Con(ditorium) z(eugitanum)




NUMBER 2 — ENGLISH TRANSLATION

16 days before the Kalends of March [= Feb. 14]
Boat of Cilinder
| receive 208. | reject 8.

Following the consulship of Modestus and Arintheus [= AD 373]
14 days before the Kalends of March [= Feb. 16]

Felix, oil measurer attached to the Forum at Carthage

We received via the boat of Cilinder 200.....

Caproreses light centenaria, and 8 were rejected

by the oil measurer Petrus.

Zeugitana storehouse



RELIEF (PORTUS; 2N\P - 3RD C, AD; TORLONIA COLLECTION)




RELIEF (PORTUS; 2N\P - 3RD C, AD; TORLONIA COLLECTION)
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FRESCO (TOMB, OSTIA)
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MACAO, HONG KONG, 1899
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THE TYPE 2 OSTRAKA



REPRESENTATIVE
TYPE 2 OSTRAKON
(NUMBER 13)

HEIGHT: 17.0 CM; WIDTH: 11.0 CM -




NUMBER 13 - LATIN TEXT

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asah N CCC et KNT L et
de N vol asalh N «odXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL



ABBREVIATIONS AND SPECIAL CHARACTERS

7 L L 7
B. ¥ : J. %

c. @ 718 1.
D. 4‘6 G. o0 Xf K. /

Fig. 10. Examples of special/problematic characters appearing in the ostraca.

A: Sign in Subgroup 2A and 2B documents translated as centenarius (two variants).

B: Sign in Subgroup 2A and 2B documents standing for cwt.

C: Ligature of P and L in Subgroup 2A and 2B documents standing for pondo librae.

D: Sign in Subgroup 2A and 2B documents standing for sum of cwt.

E: Final element in heading in Subgroup 2B documents transcribed fieri inconditZ (two variants).

F: Second element in provenience/ownership designation in Subgroup 2B documents transcribed
Tebelbucitan gz (two variants).

G: Provenience/ownership designation in Subgroup 2B documents transcribed oRc.

H: Probable ligature of b and y in container type designation in Subgroup 2B documents transcribed as a

b.

I: Container type designation consisting of ligature of K, N, and T in Subgroup 2A and 2B documents
transcribed KNT

J: Sign of uncertain nature standing for container type with 400-1b. capacity in Subgroup 1B, 2B, and 2C
documents transcribed y (two variants).

K: Figure in Number 7 recto, line 8, transcribed /.




NUMBER 13 — LATIN TEXT (ELEMENT 1)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL



NUMBER 13 — LATIN TEXT (ELEMENT 2)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL



NUMBER 13 — LATIN TEXT (ELEMENT 2 — WORK GROUPS)

VIl Idus april ad oct

33 CONTAINERS @ 97.9

11 CONTAINERS @ 99.1
112 CONTAINERS @ 99.4

7 Flabianus [/ X

7 Felix ab Ucubi [/ VII P XL

({_Pereagrinus |/ XIIII P XC

7 Felix ab[....]Jc I/ X P XCII

7 doi..anus |/ CXI P XXXV
[} CLIIT P LVII

Inpletu vol asak N XXI et
ORc as NCLXlet
macrinenses asal N VI+Z CLVI

156 CONTAINERS @ 99.1

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan gz asalh N CCC et KNT L et

de N vol asal N codXIlll et
oRc as N CCLXXIlI et KNT «oXCl et
macrineses asalh N VI

I} VCCLXV PL



NUMBER 13 — LATIN TEXT (ELEMENT 2 — CHECK)

VIl Idus april ad oct

33 CONTAINERS @ 97.9

11 CONTAINERS @ 99.1
112 CONTAINERS @ 99.4

7 Flabianus [/ X

7 Felix ab Ucubi [/ VII P XL

({_Pereagrinus |/ XIIII P XC

7 Felix ab[....]Jc I/ X P XCII

7 doi..anus |/ CXI P XXXV
[} CLIIT P LVII

Inpletu vol asak N XXI et
oRc as N CLXI et

macrinenses asal N V| Z CLVI

156 CONTAINERS @ 99.1

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan gz asalh N CCC et KNT L et

de N vol asal N codXIlll et
oRc as N CCLXXIlI et KNT «oXCl et
macrineses asalh N VI

I} VCCLXV PL



MOSAIC (HADRUMETUM/SOUSSE; 3RP C. AD; BARDO MUSEUM)
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NECK OF KEAY 26/SPATHEION AMPHORA WITH TITULUS PICTUS AND PLASTER STOPPER
(ANTINOPOULIS/ANTINOE; BM1915,0207.5; CA. AD 380-450)




NUMBER 13 — LATIN TEXT (ELEMENT 3)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL




NUMBER 13 — LATIN TEXT (ELEMENT 3A)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas N CLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL




NUMBER 13 — LATIN TEXT (ELEMENT 3B)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

Ifieri In conditZ Iag N CLXVII et KNT L fisci et

de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL




NUMBER 13 — LATIN TEXT (ELEMENT 3 - ENTRIES)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

N XXl fet
oRc as N CLXljet
macrinenses asal N V| CLVI|

. . . . . . t
de N tebelbucitan qz asa N CCC et KNTt et

de N vol asah N oodXIlll ot

ORc as N CCLXXIl et KNT ooXClI Iat

I} VCCLXV PL




ELEMENT 3B ENTRIES

ag N CLXVII et KNT L fisci
tebelbucitan gz asah N CCC et KNTL
vol asah N codXlllI

oRc as N CCLXXII et KNT coXCl
macrineses asah N VI



PROVENIENCE/OWNERSHIP DESIGNATION

ag N CLXVII et KNT L fisci
tebelbucitan gz asah N CCC et KNT L
vol asab N codXIIII

oRc as N CCLXXII et KNT coXCl
macrineses asal N VI



N CLXVII et L fisci
tebelbucitan gz N CCC et L
vol N codXIIII
oRc N CCLXXII et coXCl
macrineses N VI



NUMBER OF CONTAINERS

N CLXVII et L fisci
tebelbucitan gz N CCC et L
vol N codXIlIlI

oRc N CCLXXII et coXCl
macrineses N VI



NUMBER 13 — LATIN TEXT (ELEMENT 3C)

VIl Idus april ad oct

7 Flabianus I/ X

7 Felix ab Ucubi |/ VIl P XL

7 Peregrinus |/ XIII P XC

7 Felix ab [....]c |/ X P XCII

7 doi..anus |/ CXI P XXXV
I} CLIII P LVII

Inpletu vol asak N XXI et
oRcas NCLXlet
macrinenses asal N VI+Z CLVI

fieri In conditZ ag N CLXVII et KNT L fisci et
de N tebelbucitan qz asalh N CCC et KNT L et
de N vol asal N codXIlll et

oRc as N CCLXXIl et KNT «oXCl et
macrineses asah N VI

I} VCCLXV PL




METHOD FOR CALCULATING FIGURE IN ELEMENT 3C

17 42
XVII XXXXII
VIIl, BHH
I11 GEAAH
I GE6x0AA

|| DCLXXII

= DCCXII

= DCCXIV

714

p—

RELIEF OF MAN USING
HAND ABACUS

61 14
X X1
XXX XU

XV LVI

VI CXIl

1 CCXXIl

|| CCCCXXXXVIII
= DCCCLIII

= DCCCLIV

854

TR
R S g g I

W SGares wies oy TR

MULTIPLYING ROMAN NUMERALS:

PUT MULTIPLIER IN COL 1, MULTIPLICAND IN COL 2;
HALVE MULTIPLIER & DOUBLE MULTIPLICAND;
CONTINUE UNTIL MULTIPLIER REACHES I;
ELIMINATE ROWS IN WHICH MULTIPLIER IS EVEN;
ADD REMAINING ROWS TO OBTAIN PRODUCT

4y

REPLICA OF ROMAN
HAND ABACUS




THE OSTRAKA AS OBIJECTS



MANUFACTURE:

MADE FROM AFRICAN AMPHORAS;
MOST TEXTS MADE ON SHIELD-
SHAPED BLANKS CUT FROM WALL

—
e
_—
—




GRASPED IN HAND
BLANKS PRECUT
TO FIT IN HAND?

BLANKS FOR
TYPE 2 OSTRAKON



BLANKS FOR
TYPE 2 OSTRAKON
GRASPED IN HAND

BLANKS PRECUT
TO FIT IN HAND?




FOURTYPE 2
OSTRAKA
ARRANGED
AS FILE




FOURTYPE 2
OSTRAKA
ARRANGED
AS FILE

DOCUMENTS LAID
OUT WITH DATE AT
TOP TO ALLOW
CONVENIENT SEARCH
BY DATE WHEN
STORED IN
CONTAINER?




THE NATURE AND IDENTITY OF
THE CONTAINER TYPES



ELEMENT 3 OF FOUR DOCUMENTS RENDERED AS
POLYNOMIAL EQUATIONS

No.09: 3400+ 167A+ 27B = 41,320
No. 13: 15600 + 167A + 1847B + 433C + 1191D = 526,550
No.17: 3875+ 167A + 2679B + 757C + 1644D = 785,275
No.19:11110 + 167A + 2844B + 757C + 1644D + 184E = 880,275

Where A=ag,B=asah,C=as,D=KNT,andE=¢



METROLOGICAL BACKGROUND

1 AMPHORA (26.2 LITERS) (AKA QUADRANTAL) = 48 SEXTARII (0.55 LITERS)

1 LIBRA (ROMAN POUND) = 327 GRAMS (NOT 454 GRAMS)

1 SEXTARIUS OLIVE OIL WEIGHS 1.5 LIBRAE

OLIVE OIL FREQUENTLY MEASURED IN CENTENARII (HUNDREDWEIGHTS)



DRESSEL 20 TITULUS PICTUS COMPONENTS

ALPHA

(TARE WEIGHT) |

BETA
(SHIPPER)

GAMMA
(WEIGHT OF OIL)

DELTA
(ADMINISTRATIVE
INFORMATION)

S SRS




DRESSEL 20 GAMMA TITULUS PICTUS COMPONENT

FIGURES RANGE FROM
162 0 2308 8y

CA. 1/3 TO 1/2 OF ALL EXAMPLES cCXIl
HAVE VALUE OF 216
(214, 215 ALSO VERY COMMON)

216 LIBRAE OIL/1.5 = 144 SEXTARII

144 SEXTARINI/48 = 3 AMPHORAE (f/

CCVVV




VALUES OBTAINED FOR VARIOUS CONTAINER TYPES

EQUATIONS

No. 09: 3400+ 167A+ 27B = 41,320
No. 13: 15600 + 167A + 1847B + 433C + 1191D = 526,550
No.17: 3875+ 167A + 2679B + 757C + 1644D = 785,275
No.19:11110 + 167A + 2844B + 757C + 1644D + 184E = 880,275

Where A = ag, B = asah, C=as, D = KNT, and E = ¢

D (KNT) = 100.0 /ibrae (assumed)

VALUES OBTAINED:

A (ag) = 215.0 librae
B (asab) = 074.9 librae
C (as) = 505.6 librae
E (Y) = 397.3 librae

Process involved:
Rounding to 5s and 10s
Truncation of some figures

Minor differences of method from
document to document/hand to hand

Result was thus an approximate
figure (an estimate of total amount
of oil)




VALUES OBTAINED FOR VARIOUS CONTAINER TYPES

EQUATIONS

No. 09: 3400+ 167A+ 27B = 41,320
No. 13: 15600 + 167A + 1847B + 433C + 1191D = 526,550
No.17: 3875+ 167A + 2679B + 757C + 1644D = 785,275
No.19:11110 + 167A + 2844B + 757C + 1644D + 184E = 880,275

Where A = ag, B =asab, C=as, D = KNT, and E =

D (KNT) = 100.0 /ibrae (assumed)

VALUES OBTAINED:

A (ag) = 215.0 librae
B (asab) = 074.9 librae
C (as) = 505.6 librae

E (Y) = 397.3 librae



VALUES OBTAINED FOR VARIOUS CONTAINER TYPES

EQUATIONS

No. 09: 3400+ 167A+ 27B = 41,320
No. 13: 15600 + 167A + 1847B + 433C + 1191D = 526,550
No.17: 3875+ 167A + 2679B + 757C + 1644D = 785,275
No.19:11110 + 167A + 2844B + 757C + 1644D + 184E = 880,275

Where A = ag, B =asab, C=as, D = KNT, and E =

D (KNT) = 100.0 /ibrae (assumed)

VALUES OBTAINED:

A (ag) = 215.0 librae
B (asab) = 074.9 librae
C (as) = 505.6 librae

E (Y) = 397.3 librae



VALUES OBTAINED FOR VARIOUS CONTAINER TYPES

EQUATIONS

No. 09: 3400+ 167A+ 27B = 41,320
No. 13: 15600 + 167A + 1847B + 433C + 1191D = 526,550
No.17: 3875+ 167A + 2679B + 757C + 1644D = 785,275
No.19:11110 + 167A + 2844B + 757C + 1644D + 184E = 880,275

Where A = ag, B =asab, C=as, D = KNT, and E =

D (KNT) = 100.0 /ibrae (assumed)

VALUES OBTAINED:

A (ag) = 215.0 librae
B (asab) = 074.9 librae
C (as) = 505.6 librae

E (J) = 397.3 librae




WEIGHT (IN LIBRAE) AND CAPACITY VALUES FOR FIVE CONTAINER TYPES

CONTAINER VALUE USED FOR VALUE USED FOR TRUE WEIGHT OF TRUE CAPACITY OF CONTAINER
DESIGNATION CALCULATION CALCULATION CONTAINER CONTENT (CONJECTURED)
(DERIVED) ({CONIECTURED) ({CONIECTURED)
Llaas;'b 74.9 75 72 (75?) 1 AMPHORA I
T 100 (ASSUMED) 100 100 1 CENTENARIUM
ag 215.0 215 216 3 AMPHORAE
1) 397.3 400 400 4 CENTENARIA
as 505.6 505 504 7 AMPHORAE

72 ROUNDED UP TO 75 (INSTEAD OF DOWN TO 70) TO SIMPLIFY MULTIPLICATION OPERATIONS
(LLE., 4 X 75 = 300)?



WEIGHT (IN LIBRAE) AND CAPACITY VALUES FOR FIVE CONTAINER TYPES

CONTAINER VALUE USED FOR VALUE USED FOR TRUE WEIGHT OF TRUE CAPACITY OF CONTAINER
DESIGNATION CALCULATION CALCULATION CONTAINER CONTENT (CONJECTURED)
(DERIVED) (CONJECTURED) (CONJECTURED)
asab 74.9 75 72 (75?) 1 AMPHORA
KNT 100 (ASSUMED) 100 100 1 CENTENARIUM
ag 215.0 215 216 3 AMPHORAE
P 397.3 400 400 4 CENTENARIA
505.6 505 504

Ias

7 AMPHORAE I




WEIGHT (IN LIBRAE) AND CAPACITY VALUES FOR FIVE CONTAINER TYPES

CONTAINER VALUE USED FOR VALUE USED FOR TRUE WEIGHT OF TRUE CAPACITY OF CONTAINER
DESIGNATION CALCULATION CALCULATION CONTAINER CONTENT (CONJECTURED)
(DERIVED) (CONJECTURED) (CONJECTURED)
asab 74.9 75 72 (75?) 1 AMPHORA
KNT 100 (ASSUMED) 100 100 1 CENTENARIUM
i 215.0 215 216 3 AMPHORAE
1) 397.3 400 400 4 CENTENARIA I
5056 505 S0 T AVIPFORAE




IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA-
TION

asah (asabce

KNT

ag

as

CAPACITY [FRANSP.

Y SHIP
36.7L X
78.6 L
146.7 L X
18341

TRANSP. STORAGE NATURE NAME IDENTIFICATION
OVERLAND (FISCUS)

X

X X

X X

X X



ABBREVIA-
TION

asah (asahce)

KNT

ag

as

IDENTIFICATIONS OF FIVE CONTAINER TYPES

CAPACITY] TRANSP.

BY SHIP
26.21L X
36.7L X X
78.6 L X
146.7 L X X
18341 X

RANSP.
VERLAND

STORAGE NATURE NAME IDENTIFICATION
(FISCUS)




ABBREVIA-
TION

asah (asabce)

KNT

ag

as

CAPACITY TRANSP.

26.21L

36.7L

78.61L

146.7 L

18341

IDENTIFICATIONS OF FIVE CONTAINER TYPES

BY SHIP

TRANSP. STORAGE | NATURE NAME IDENTIFICATION
OVERLAND (FISCUS)

X

X X

X X




IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE NATURE NAME IDENTIFICATION

TION BY SHIP OVERLAND (FISCUS)

asah (asabce) 26.21L X

KNT 36.7 L X X X

ag 78.6L X X

1 146.7 L X X X

as 1834L X SKIN 7-AMPHORA OIL SKIN

CONTAINER




IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE  NATURE NAME IDENTIFICATION
asah (asabce) 26.21L X SKIN 1-AMPHORA OIL SKIN
CONTAINER
3% 3%
ag 78.6 L X X
Y 146.7 L X X X
as 1834L X SKIN 7-AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE  NATURE NAME IDENTIFICATION

TION BY SHIP OVERLAND (FISCUS)

asah (asabce) 26.21L X SKIN 1-AMPHORA OIL SKIN
CONTAINER

KNT 36.7 L X X X

Ag 78.6 L X X

W 146.7 L X X X

as 1834L X SKIN ASCOPA/ASCOPERA 7 AMPHORA OIL SKIN

CONTAINER




IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE NATURE NAME IDENTIFICATION

asah (asahce) 26.2L X SKIN ASCOPA/ASCOPERA 1.-AMPHORA OIL SKIN

CONTAINER A BYZACENA?
% %
ag 78.6L X X
i 146.7L X X X
as 183.4L X SKIN ASCOPA/ASCOPERA 7 AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP.  TRANSP. STORAGE  NATURE NAME IDENTIFICATION

TION BYSHIP  OVERLAND (FISCUS)

asah (asabce) 26.2L X SKIN ASCOPA/ASCOPERA 1-AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.7L X X X TRANSPORT 1-HUNDREWEIGHT OIL
AMPHORA AMPHORA

ag 78.6L X X

P 146.7 L X X X

as 183.41L X SKIN ASCOPA/ASCOPERA 7-AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP.  TRANSP. STORAGE  NATURE NAME IDENTIFICATION

TION BYSHIP  OVERLAND  (FISCUS)

asah (asahce) 26.2L X SKIN ASCOPA/ASCOPERA 1-AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.7L X X X TRANSPORT 1-HUNDREWEIGHT OIL
AMPHORA AMPHORA

ag 78.6 L X X TRANSPORT 3-AMPHORA OIL
AMPHORA AMPHORA

i 146.7 L X X X

as 183.4L X SKIN ASCOPA/ASCOPERA 7-AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP.  TRANSP. STORAGE  NATURE NAME IDENTIFICATION

TION BY SHIP OVERLAND  (FISCUS)

asah (asabce) 26.2L X SKIN ASCOPA/ASCOPERA 1-AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.7L X X X TRANSPORT 1-HUNDREWEIGHT OIL
AMPHORA AMPHORA

ag 78.6L X X TRANSPORT 3-AMPHORA OIL
AMPHORA AMPHORA

1) 146.7 L X X X TRANSPORT 4-HUNDREWEIGHT OIL
AMPHORA AMPHORA

as 183.4L X SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE NATURE NAME IDENTIFICATION

TION BY SHIP OVERLAND (FISCUS)

asah (asahce) 26.2L X SKIN ASCOPA/ASCOPERA 1.-AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.7L X X X TRANSPORT CENTENARIUM 1.HUNDREWEIGHT OIL
AMPHORA (CENTENARIUM LEVE) AMPHORA

Ag 78.61L X X TRANSPORT 3 -AMPHORA OIL
AMPHORA AMPHORA

W 146.7 L X X X TRANSPORT 4 HUNDREWEIGHT OIL
AMPHORA AMPHORA

As 18341 X SKIN ASCOPA/ASCOPERA 7 -AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP.  TRANSP. STORAGE  NATURE NAME INDENTIFICATION

TION BY SHIP OVERLAND  (FISCUS)

asab (asabce) 26.21L X SKIN ASCOPA/ASCOPERA 1.AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.71L X X X TRANSPORT CENTENARIUM 1-HUNDREWEIGHT OIL
AMPHORA (CENTENARIUM LEVE) AMPHORA

ag 78.6 L X X TRANSPORT AMPHORA GEMELLARIA? 3 AMPHORA OIL
AMPHORA AMPHORA

P 146.7 L X X X TRANSPORT 2’
AMPHORA AMPHORA

as 183.4L X SKIN ASCOPA/ASCOPERA 7 AMPHORA OIL SKIN

CONTAINER



IDENTIFICATIONS OF FIVE CONTAINER TYPES

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE NATURE NAME IDENTIFICATION

TION BY SHIP OVERLAND (FISCUS)

asah (asahce) 26.2L X SKIN ASCOPA/ASCOPERA 1.-AMPHORA OIL SKIN
CONTAINER A BYZACENA?

KNT 36.7L X X X TRANSPORT CENTENARIUM 1.HUNDREWEIGHT OIL
AMPHORA (CENTENARIUM LEVE) AMPHORA

ag 78.61L X X TRANSPORT AMPHORA GEMELLARIA? 3 -AMPHORA OIL
AMPHORA AMPHORA

1) 146.7 L X X X TRANSPORT 7?? 4 HUNDREWEIGHT OIL
AMPHORA AMPHORA

as 1834 L X SKIN ASCOPAJASCOPERA _ 7:
CONTAINER



SKIN CONTANERS: ELISE MARLIERE

Monographies
Vs Pt 22

Reat Acapemia b LA HisToria

IN AFRricA ET IN HiISPANIA:
ETUDES SUR L’HUILE AFRICAINE

sy

V5,
=

Elise Marliére

l'outre et le fonneau
dans I'Occident romain

(5

édifions monique mergoil

A. Mrabet
1. Remesal Rodriguez (Ed.)

TRANSPORT ET STOCKAGE DES DENREES DANS L' AFRIQUE ROMAINE: LE ROLE

DE L’OUTRE ET DU TONNEAL

ury (par ordre alphabétique)

0e:




AS (ASCOPA) AND ASAAB (ASCOPA A BYZACENA?)
AS (7 AMPHORAE/183 LITERS): MADE FROM HIDE OF MEDIUM-SIZED QUADRUPED?
SIMILAR TO CULLEUS (20 AMPHORAE; MADE FROM WHOLE HIDE OF AN OX).

SEE DIGEST 13.7.43.1 (SCAEVOLA; 2NP C. AD) FOR REQUISITION OF CULLEI BY
“CENTURIO MISSUS EX OFFICIO ANNONAE”

ASAAB (1 AMPHORA/26.2 LITERS): MADE FROM WHOLE HIDE OF GOAT?

SKIN CONTAINER MADE FROM WHOLE HIDE OF SHEEP; CA. 100 CM LONG
X 12 CM DIAMETER, CAPACITY CA. 40 L. (CAVE OF LETTERS, ISRAEL; AD 120S-130S)



AFRICAN AMPHORAS:
MICHEL BONIFAY

BAR - 15 1301, 2004

Que transportaient donc les amphores africaines?’
Michel Bonifay

1. Introduction

L'explication de la large diffusion des céramiques africaines (amphores et s zillées) du lle

a longtemps repe r deux postulats

4 su

2illées africaines étaient diffusées en accompagnement des amphores, selon le fameux

sselle

sant, durant I'’Antiquité, les vases-conteneurs et la

Les amphores africaines transportalent une denrée de premiere nécessité I'huile

s large commercialisation?

ment produite en Afrique et donc appelée a u

Manifestement, le premier postulat ne se vérifie pas en Méditerranée orientale. Dans cette

partie du bassin méditerranéen, les sigillées africaines sont abondantes puisque c'est & Athénes
s premidres classifications;’ en re

satheia tardifs des Ve-Vlle s.* Dans ce cas, il

et h Antioche qu'en ont ¢été réalisées les tol anche, les

amphores africaines sont plus rares, hormis |

faut imaginer que sillées africaines étaient commercialisées pour leur valeur propre, ou

bien qu’e voyageaient en accompagnement d’autres denrées, ne nécessitant pas un condition

nement en amphores

on se contenter, pour la diffusion des amphores airi

Qu'en est-il du second postulat? Pe

isivement fondée sur un “olive boom” en Afrique romaine?® De

caines, d'une explication exc
fait, c'est cette explication qui a été retenue tout au long de la construction typologique des
amph africaines (fig. 1). La mise en évidence en 1969 d’amphores en provenance Byza

‘objectifs” avec les

wait permis de mettre en concordance des témoins archéologiques
nt le d

istoriques concerr sveloppement de I'arboriculture africaine sous les Antoning

africaines étaient majoritairement destinées au ransport

il parais: I
J

it clair que

nphore

de I'huile. Cette opinion fut reprise durant les années ‘70 par €, Panella et D. Manacorda dans
Nuotatore a

s siles cata

leur typologie des amphores des Ile-IVe s, basée sur le matériel des Terme de

ment (fondé sur les collections d
s a4 Ost
i Ostie

en 1984 par S. ). Keay dans son cla
veurs des Ve-Vile

pleinement cette hypothése: dans la stratig!

irmer

Les statistiques réali semblaient cor

cont

hie des therme augmentation du nom

bre des amphores africaines comncidait avec une diminution de la proportion des amphores

hispaniques Dressel 20 et paraissait démontrer le remplacement au Ille s. des importations

d’huile de Bétique par les importations d’huile africaine

Pourtant, dés 1969, F, Zevi et A. Tchernia avalent mis en garde leurs lecteurs: 'existence de
teliers

deux types distincts “africano piccolo” el “africano grande”, produits dans les mémes @
mblait indiguer deux contenus différents

comme le prouvaient les timbres parfois identiques, s

aux abords de 'une des deux seules usines de
{

(Africaine 1), trouvé en abondance

salaisons fouillées en Tunisi

Le premier typ

(celle de Salakta), pouvait étre destiné de préférence au transg

anticle de R. Etienne
done |

ant la méme question & propos

shores Jusitaniennes?” in A

! merce. Actes

(ction

yet (edd.), amphores lusitaniennes

(Coimbra 1990) 15-19

L 1948 par F, O, W

' sading 2000,

sision de Mattingly (1988),

rnfa 1969

JRA SUPPL. 69, 2007




KNT/CENTENARIUM LEVE, AG (AMPHORA GEMELLARIA?), ¥ (?)

KNT/CENTENARIUM LEVE (</= 100 LIBRAE/36.7 LITERS)
AG (3 AMPHORAE/78.6 LITERS)

W: (400 LIBRAE/146.7 LITERS)

PERHAPS ALSO:

B: A DISTINCT AMPHORA ([AMPHORA] BYZACENA, 1 AMPHORA/26.2
LITERS?) OR JUST THE ASAAB SKIN CONTAINER?



1996-1998: MEASUREMENT OF AFRICAN AMPHORA CAPACITIES

DIRECT MEASUREMENT WITH WATER
(CANTINONE, U. DI ROMA LA SAPIENZA)

ESTIMATE FROM

PROFILE DRAWING
USING PROGRAM FOR
STACKED CYLINDERS
METHOD AND DIGITIZING
TABLET




SUGGESTED IDENTITIES OF AMPHORA CLASSES (1998)

KNT
J I

KEAY 25 (LARGE)
36.1 L



SUGGESTED IDENTITIES OF AMPHORA CLASSES (1998)
KNT AG

| ST

KEAY 25 (LARGE) KEAY 35
36.1L 80.2 L



SUGGESTED IDENTITIES OF AMPHORA CLASSES (1998)
KNT AG W

KEAY 25 (LARGE) KEAY 35 KEAY 35 (WIDE BODIED)
36.1L 80.2 L >143 L



ABBREVIA-
TION

asab

KNT

ag

as

IDENTIFICATIONS OF FIVE CONTAINER TYPES (1998)

CAPACITY TRANSP.

BY SHIP
26.2L
36.7L X
78.61L
146.7 L X
18341

TRANSP.
OVERLAND

X

STORAGE
(FISCUS)

NATURE

SKIN
CONTAINER

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

SKIN
CONTAINER

NAME

ASCOPA/ASCOPERA
A BYZACENA?

CENTENARIUM
CENTERNARIUM LEVE

AMPHORA GEMELLARIA?

7??

ASCOPA/ASCOPERA

IDENTIFICATION

1-AMPHORA OILSKIN

1-HUNDREWEIGHT OIL
AMPHORA
[KEAY 25]

3-AMPHORA OIL

AMPHORA

[KEAY 35]

4-HUNDREWEIGHT OIL
AMPHORA

[KEAY 35 WIDE BODIED]

e ANIPHORA OMSKIN




IDENTIFICATIONS OF FIVE CONTAINER TYPES (1998)

ABBREVIA- CAPACITY TRANSP. TRANSP. STORAGE
TION BY SHIP OVERLAND (FISCUS)
asab 26.2L X

KNT 36.7 L X X X

ag 78.6 L X X

U} 146.7 L X X X

as 18341L X

BONIFAY’S NEW IDENTIFICATIONS:
KEAY 25: WINE
KEAY 35B: FISH PRODUCTS

NATURE

SKIN
CONTAINER

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

SKIN
CONTAINER

WIDE-BODIED KEAY 35 B: FISH PRODUCTS
KEAY 35A : OIL, BUT NOT FROM ZEUGITANA

NAME

IDENTIFICATION

ASCOPA/ASCOPERA
A BYZACENA?

CENTENARIUM
CENTERNARIUM LEV

AMPHORA GEMELL

7??

ASCOPA/ASCOPERA



2000S: CAD ROUTINE TO MEASURE CAPACITY FROM PROFILE DRAWINGS
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SUGGESTED IDENTITIES OF AMPHORA CLASSES (2016)

KNT

\

0 S0cm

CENTENARIUM LEVE ?

M. . —-——

AFRICAN 1 (LATE)

36.5,41.8,43.3 L

O

KEAY 27
36.6L

AG: KEAY 3B SIMILIS?
KEAY 39?

W: AFRICAN STORAGE
AMPHORA?



ABBREVIA-
TION

asab

KNT

ag

as

IDENTIFICATIONS OF FIVE CONTAINER TYPES (2016)

CAPACITY TRANSP.

BY SHIP
26.2L
36.7L X
78.61L
146.7 L X
18341

TRANSP.
OVERLAND

X

STORAGE
(FISCUS)

NATURE

SKIN
CONTAINER

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

TRANSPORT
AMPHORA

SKIN
CONTAINER

NAME

ASCOPA/ASCOPERA
A BYZACENA?

CENTENARIUM
CENTERNARIUM LEVE

AMPHORA GEMELLARIA?

7??

ASCOPA/ASCOPERA

IDENTIFICATION

1-AMPHORA OILSKIN

1-HUNDREWEIGHT OIL
AMPHORA
[AFRICAN 1 LATE; KEAY 27]

3-AMPHORA OIL

AMPHORA

[KEAY 3B SIM, 39]
4-HUNDREWEIGHT OIL
AMPHORA

[AFRICAN STORAGE AMPH]
=T-AVIPHORA OILSKIN -+




OIL MOBILIZATION

TRANSPORT



ESTIMATED WEIGHTS OF CONTAINER TYPES

CONTAINER TYPE WEIGHT OF
CONTAINER KG

AS AB 03*
B 11
KNT/CENT. LEVE 12
AG 28
W 35
AS 15*

*CONJECTURED FIGURE.

WEIGHT OF
CONTENT KG

23
23
33
70
131
165

NET
WEIGHT KG

26
34
45
98
166
180



CONTAINER TYPES LIGHT ENOUGH TO BE CARRIED BY ONE MAN

CONTAINER TYPE WEIGHT WEIGHT NET
CONTAINER KG CONTENT KG WEIGHT KG

AS AB 03* 23 26
B8 11 23 34
KNT/CENT. LEVE 12 33 45

AG 28 70 98
W 131 166
AS 165 180




CONTAINER TYPES TOO HEAVY TO BE CARRIED BY ONE MAN

CONTAINER TYPE WEIGHT WEIGHT NET
CONTAINER KG CONTENT KG WEIGHT KG
AS AB 03* 23 26
B8 11 23 34
KNT/CENT. LEVE 12 33 45
AG 28 70 98
W 35 131 166

AS 15* 165 180




CONTAINER TYPES LIGHT ENOUGH TO BE TRANSPORTED IN

FOURS BY CAMEL OR DONKEY

CONTAINER TYPE WEIGHT WEIGHT NET
CONTAINER KG CONTENT KG WEIGHT KG

AS AB 03* 23 26
B8 11 23 34
KNT/CENT. LEVE 12 33 45
AG 28 70
W 35 131

AS 15* 165




AFRICAN SIGILLATA C HAYES 55C (CENTRAL TUNISIA; AD 325-350)

ARCHAOLOGISCHE
STAATSSAMMLUNG
MUNICH, INV. 1988-3009
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CONTAINER TYPES LIGHT ENOUGH TO BE TRANSPORTED IN
PAIRS BY CAMEL OR DONKEY

CONTAINER TYPE WEIGHT WEIGHT NET
CONTAINERKG CONTENTKG  WEIGHT KG
AS AB 03* 23 26
8 11 23 34 |
| KNT/CENT. LEVE 12 33 45 |
AG 28 70 — Q¢
w 35 131 ol i
AS 15* 165 "
Mar




(3R C. BC; MUSEO
ARCHEOLOGICO
DI TARANTO)




CONTAINER TYPES SO HEAVY AS TO REQUIRE TRANSPORT
OVERLAND BY CART OR WAGON

CONTAINER TYPE WEIGHT WEIGHT NET
CONTAINER KG CONTENT KG WEIGHT KG

AS AB 03* 23 26
B 11 23 34
KNT/CENT. LEVE 12 33 45
"AG 28 /0 98
W 35 131 166

AS 15* 165 180




RELIEF SHOWING WAGONS TRANSPORTING SACKS OF GRAIN
(EPHESUS; 15T - 2NP C, AD; BRITISH MUSEUM)

A R S N M L M o
: £

R P s
o NS
o
-

CODEX THEODOSIANUS 8.5.8 (AD 357): SETS MAXIMUM LOAD FOR RAEDAE
AND ANGARIAE (MEDIUM AND LARGE WAGONS OF CURSUS CLABULARIUS
[STATE WAGON POST]) AT 1000 AND 1500 LIBRAE (= +/-2 AND 3 AS)



RAEDA (MEDIUM WAGON) (VILLA ARIANNA, STABIAE; 15T C. AD)

FOUND 1981
RECONSTRUCTION PUBLISHED
BY MINIERO 1987




OIL MOBILIZATION

ORGANIZATION



SUMMARY OF DATA FOR OIL BY DESIGNATION

DESIGNATION w B

TEBELBUCITAN

MARCRINENSES

VOL CALASSINI

CAPRORENSES

ORC

UNIDENT. 1&2 99 140

UNIDENT. 2

TOTAL 99 240

OIL ATTESTED IN OSTRAKA (HENCE MINIMUM ANNUAL FIGURES).
OIL WITH FISCUS DESIGNATION (AND ALL AG CONTAINERS) NOT INCLUDED.
FIGURES FOR PRODUCTIVITY OF OLIVE ORCHARDS AND ANNUAL CONSUMPTION TAKEN

FROM MATTINGLY.

ASAB

446

61

2,365

262

3,134

AS

799

799

KNT

65

285

86

1,019

1,232

296

2,983

LIBRAE

39,950

33,075

184,975

101,900

526,695

99,350

351,009

1,336,954

PERCENT

3.0

2.5

13.8

7.6

39.4

7.4

26.3

100.0

KG

13,064

10,816

60,487

33,321

172,229

147,267

u“

437,184

HA

119

98

550

303

1,566

1,338

u“

3,974

PERSONS

719

594

3,327

1,831

9,463

8,092

u“

24,024



INITIATIVE 1

DESIGNATION Y B ASAB AS KNT LIBRAE PERCENT KG HA PERSONS

TEBELBUCITAN 446 65 39,950 3.0 13,064 119 719

MARCRINENSES 61 285 33,075 2.5 10,816 98 594

VOL CALASSINI 2,365 86 184,975 13.8 60,487 550 3,327

CAPRORENSES 1,019 101,900 7.6 33,321 303 1,831

ORC 799 1,232 526,695 39.4 172,229 1,566 9,463
I I
I I
I UNIDENT. 2 - - - - - 351,009 26.3 “ “ “ |
I I
I I
L-------------------------------------------------------‘

TOTAL 99 240 3,134 799 2,983 1,336,954 00.0 437,184 3,974 24,024

OIL ATTESTED IN OSTRAKA (HENCE MINIMUM ANNUAL FIGURES).

OIL WITH FISCUS DESIGNATION (AND ALL AG CONTAINERS) NOT INCLUDED.

FIGURES FOR PRODUCTIVITY OF OLIVE ORCHARDS AND ANNUAL CONSUMPTION TAKEN
FROM MATTINGLY.



INITIATIVE 2

DESIGNATION v B ASAB AS KNT LIBRAE PERCENT KG HA PERSONS
TEBELBUCITAN 446 65 39,950 3.0 13,064 119 719
MARCRINENSES 61 285 33,075 2.5 10,816 98 594
VOL CALASSINI 2,365 86 184,975 13.8 60,487 550 3,327
CAPRORENSES 1,019 101,900 7.6 33,321 303 1,831
ORC 799 1,232 526,695 39.4 172,229 1,566 9,463
UNIDENT. 1&2 99 140 262 296 99,350 7.4 147,267 1,338 8,092
UNIDENT. 2 351,009 26.3 “ “ “

TOTAL 99 240 3,134 799 2,983 1,336,954 100.0 437,184 3,974 24,024

OIL ATTESTED IN OSTRAKA (HENCE MINIMUM ANNUAL FIGURES).

OIL WITH FISCUS DESIGNATION (AND ALL AG CONTAINERS) NOT INCLUDED.
FIGURES FOR PRODUCTIVITY OF OLIVE ORCHARDS AND ANNUAL CONSUMPTION TAKEN

FROM MATTINGLY.



INITIATIVE 2

OIL ASSOCIATED WITH ORC DESIGNATION

JUST 2 MASSIVE CONSIGNMENTS PACKAGED IN AS AND KNT:
1: ARRIVES 3/15-4/4; 43 AS AND 1,091 KNT (327,765 LIBRAE)
2: ARRIVES 4/8-4/25; 366 AS AND 141 KNT (198,930 LIBRAE)
TAX IN KIND RAISED UNDER CAPITATIO TERRENA (LAND TAX)?

3 TRIMESTERS (NOVEMBER-FEBRUARY; MARCH-JUNE; JULY-OCTOBER)
[N.B. TYPE 2 ELEMENT 1: AD OCT(OBREM)]

REPRESENT TRIMESTRAL TAX PAYMENT DUE MARCH 1?
TOTAL ANNUAL AMOUNT CA. 3X THIS FIGURE?
FOR SUPPLY OF POPULACE OF ROME?

ORC = OLEI (URBIS)ROMAE CANON ?



OIL COLLECTED BY SUSCEPTORES; TRANSPORTED BY CURSUS CLABULARIUS
IN TRAINS OF RAEDAE AND ANGARIAE (ALSO SOME KNT BY MEANS OF STRINGS
OF PACK MULES/CAMELS?)



OIL COLLECTED BY SUSCEPTORES; TRANSPORTED BY CURSUS CLABULARIUS
IN TRAINS OF RAEDAE AND ANGARIAE (ALSO SOME KNT BY MEANS OF STRINGS
OF PACK MULES/CAMELS?)



INITIATIVE 2 — CONJECTURAL GEOGRAPHY

= \
( \“"--\‘\ //.-- /// // / \ . .
N ~— s ,;/ ﬁ/ / \ T
\\~ ----_ _——:/ ,OR ,/ Vs owt .
ZEUGITANA Ry
) 7 /// 4
Ve Ve
, V4 s
Caprorenses e / 7
/ ( -, Macrinenses ?
/ 4 7
/ / P .
/ _-T Tebelbucitan Qz ?
(\ - ;
/
(
, /
(- BYZACENA
NUMIDIA /’
ROADS ARE THOSE INDICATED IN ANTONINE ITINERARY 100 km

(THOUGHT TO BE ROUTES USED BY CURSUS PUBLICUS) ? |
//




INITIATIVE 1

OIL ASSOCIATED WITH FOUR DISTRICTS:
VOL CALASSINI TO SE OF CARTHAGE
CAPRORENSES IN FAR WESTERN ZEUGITANA
TEBELBUCITAN AND MARCINENSES PROBABLY IN NORTH-CENTRAL BYZECENA

SEVERAL SMALL TO LARGE CONSIGNMENTS THAT ARRIVE THROUGHOUT
PERIOD FOR WHICH WE HAVE DOCUMENTS (FEBRUARY THROUGH JULY)

1 OR 2 SUPPLEMENTS TO LAND TAX?
PACKAGED IN ASAB AND AS (ALSO PROBABLY B AND W)
TRANSPORTED BY BOAT, PACK ANIMAL (AND ALSO WAGON?)

CAPRORENSES OIL ARRIVES FEBRUARY AND THEN DISAPPEARS (DUE TO
REVOLT OF FIRMUS?)



INITIATIVE 1 - CONJECTURAL GEOGRAPHY
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HIPPO REGIUS
CARTHAGE

BULLA REGIA

~(oRc2) [VOL]

~ THAGASTE 8- gjcCA VENE
(CAPRARIENSES)  (ORC 1)-
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““AMMAEDARA
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ORIGIN

ORC 1

ORC 1

ORC 2

ORC 2
CAPRARIENSES
CAPRARIENSES
HIPPO REGIUS
MACRINENSES
MACRINENES
TEBELBUCITAN
TEBELBUCITAN
CARTHAGE

ORBIS ORIGIN

SICCA VENERIA
SICCA VENERIA
BULLA REGIA
BULLA REGIA
THAGASTE
THAGASTE
HIPPO REGIUS
AMMAEDARA*
AMMAEDARA*
THEVESTE*
THEVESTE*
CARTHAGE

ORBIS DATA

DESTINATION

CARTHAGE
CARTHAGE
CARTHAGE
CARTHAGE
CARTHAGE
HIPPO REGIUS
CARTHAGE
CARTHAGE
HADRUMETUM
CARTHAGE
HADRUMETUM
OSTIA/PORTUS

MONTH MODE

APR
APR
APR
APR
FEB
FEB
FEB
APR
APR
APR
APR
APR

WAGON
OXCART
WAGON
OXCART
DONKEY, SHIP
DONKEY
SHIP
DONKEY
DONKEY
DONKEY
DONKEY
SHIP

DIST. DAYS
KM

166 5.5
166 13.9
153 5.1
153 128
386 4.3
074 2.5
312 1.8
231 7.7
298 9.9
267 8.9
262 8.7
601 3.6

ORBIS ORIGIN: * = ORIGIN SUBSTANTIALLY FARTHER FROM CARTHAGE THAN MAY HAVE BEEN CASE
MODE: WAGON = RAEDA; OXCART = ANGARIA
COST: COST EQUIVALENT FOR 1 KG WHEAT.

COST

4.66
4.66
4.31
4.31
2.26
2.07
0.19
6.49
8.35
7.49
7.35
0.36



OIL MOBILIZATION

CARTHAGE



FACILITIES, PERSONNEL, OPERATIONS

TWO SEPARATE BUT NEIGHBORING FACILITIES: STOREHOUSE CALLED
CONDITORIUM ZUEGITANUM AND WEIGHING FACILITY (“IN PLETU")

OIL RECEIVED AND WEIGHED AND TRANSVASED FROM SKIN CONTAINERS (AND
AMPHORAS?) TO AMPHORAS FOR EXPORT BY SEA FOR SUPPLY OF ROME
(SOME RETAINED FOR EMERGENCIES AND/OR SUPPLY OF LOCAL OFFICIALS?)

FACILITIES OPERATED BY PROVINCE OF ZEUGITANA

OIL WEIGHING CARRIED OUT BY CORPUS OF MENSORES OLEI, WITH MENSOR
OLEI FORI KARTHAGENIENSIS CHIEF OFFICER, AND WEIGHERS KNOWN AS
CENTENARII (NOT TO BE CONFUSED WITH CENTONARII [RAG COLLECTORS])

RECORD KEEPING CARRIED OUT BY PROVINCE OF ZEUGITANA OR
PRAEFECTURA ANNONAE AFRICAE?



ILOT DE LAMIRAUTE
CA.4™M_5THC AD

BOTH FACILITIES
LOCATED ON ISLAND?




ILOT DE LAMIRAUTE
CA.4™M_5THC AD

OIL WEIGHING AREA

NEEDS TO BE ABLE TO ADMIT
PACK ANIMALS AND WAGONS
(OPENING OF CA.2.5M
SHOULD BE ADEQUATE FOR
LARGE WAGON)

NEEDS TO HAVE ENOUGH |
ROOM FOR SIMULTANEOUS |
OPERATION OF AT LEAST 13 ’
BALANCES AND ROOM FOR
TEMPORARY STORAGE OF
LARGE NUMBER OF FILLED
AND EMPTY CONTAINERS




ILOT DE LAMIRAUTE CIL 8.24654 (Carthage)

CA.4™H—-5THC. AD lulius Priscus [---]/
tianus coria[rius] /

publicum h[orreum(?)] /
fecit et de[dicavit]

OIL WEIGHING AREA

NEED TO CURATE SKIN
CONTAINERS




ILOT DE LAMIRAUTE
CA.4™M_5THC AD

OIL WEIGHING AREA

NEED TO CURATE SKIN
CONTAINERS

CIL 8.24654 (Carthage)
lulius Priscus [---]/
tianus coria[rius] /
publicum h[orreum(?)] /
fecit et de[dicavit]




ILOT DE LAMIRAUTE
CA.4™M_5THC AD

CONDITORIUM ZEUGITANUM?

NEEDS TO BE SECURE AND TO
HAVE ENOUGH ROOM TO HOUSE
(AND TO ALLOW INVENTORYING
OF) VERY LARGE NUMBER OF
CONTAINERS

GREATEST NUMBER ATTESTED:
2,844 ASAB,1,644 KNT, 167 AG,
184 W, AND 757 AS

[= 5,596 CONTAINERS]).

INTERIOR FLOOR SPACE CA.
5,000 SQ M.




DOCUMENTATION OF OPERATIONS

STATE RECORDS EXACT TYPE AND NUMBER OF CONTAINERS OF OIL
DELIVERED BY SHIP, AND ACCEPTED AND REJECTED BY DATE, BY ORIGIN, BY
SHIPMASTER (SIMILARLY FOR OIL DELIVERED OVERLAND?).

STATE MEASURES OIL TO THE POUND (USING THIS INFO TO COMPENSATE
WEIGHERS?).

STATE PERFORMS PERIODIC CALCULATION OF AMOUNT OF OIL ON HAND BY
HUNDREDWEIGHTS/POUNDS WITH NO REQUIREMENT FOR HIGH ACCURACY
(USING THIS INFO FOR GENERAL PLANNING PURPOSES?).

OSTRAKA WERE TEMPORARY DOCUMENTS (THAT COULD BE DISCARDED AT
END OF TAX YEAR OR TAX TRIMESTER?).



ILOT DE LAMIRAUTE
CA.4™M_5THC AD

OFFICE/ARCHIVE WHERE
OSTRAKA WERE HOUSED?

BASE FOR CORPUS
MENSORUM OLEI?
PRAEFECTURA ANNONAE
AFRICAE?




RES ROMANAE:

University of California, Berkeley Roman Material Culture Laboratory

Home v People v Facility Projects v Scholarly Products v Resources v Announcements v Support Contact

WELCOME TO RES ROMANAE

RES ROMANAE is the website of the University of California, Berkeley Roman Material

Culture Laboratory (RMCL). Its principal purpose is to serve as a portal for reporting the results of the
various research projects associated with the RMCL. It also reports on the research activities and presents the
research results of the various scholars affiliated with the RMCL, including UC Berkeley faculty, graduate
students, undergraduate students and external collaborators.

RES ROMANAE provides the following:
brief professional profiles of RMCL affiliates
a description of the RMCL facility

descriptions of the research projects associated with the RMCL and primary data generated by these
initiatives, along with links to downloadable project-related documentation, datasets, publications,
presentations and research tools

lists of scholarly products generated by RMCL affiliates, along with links to downloadable versions of many of
these

links to resources on the UC Berkeley campus and beyond relevant to the study of Roman material culture

announcements about recent additions to the content of RES ROMANAE, the research activities of RMCL
affiliates and events on the UC Berkeley campus relevant to the study of Roman material culture

information regarding how to contact the RMCL and how to make a financial contribution to support its

activities.

Ihttp://resromanae.berkelev.edu/ I



http://resromanae.berkeley.edu/

