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AUGUSTUS

Calus Octavius THuHnpus

First Roman Emperor
27 BC—14 AD

Monetary Refom 23-20 BC

(Weights, changes, composition)
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The collection
477 coins dated between 36 BC & 12 AD

Provenance

Archaeological Museum of Elerence
(Grand Ducallcoinrcablinet)
[FOrMEr GWNEr

Medicil and Este families

Aureus
Lugdunum

2BC-4AD
35724/7-7.88 g

eagle mark in Ag
from Este collection
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Mints
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XRE spectrometer

Microscope
X-ray tube

w3 X-ray filter

Targeting lasers

Detector

Polycapillary lens

Sample

Sample stage

Unisantis XMF 104 Measurment Geometry
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XRF features

ECEMENTAIL COMPOSINION

SUREACE ANALYSIS' (layer-depth 10 ter 507 wm)
QUANTITATIVE (iff strface significant: off bulk)
NONDESTRUCTIVE

RARID

Elemental composition allows to

group objects / evaluate compositional differences / test
authenticity
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Experimental set up

HV = 50 kV

X-ray Tube

Anode Mo I'=100 pA

t=200s

Optics Kumakhov lens ¢ =50 um

Si-PIN
Detector Shaping time 20 us
Area = 7 mm?

Au matrix: Ag 0.03%, Cu 1%

Detection limits Ag matrix:_Cu, Zn, As 0.03%; Au, Pb, Bi 0.01%

Cu matrix: Fe 0.006%; Ni 0.03%; Ag, Sn, Sb
0.2%; Pb 0.08%
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Au, Ag: General Results

AL Ag
(46) Ag>92% for 150 denarii
@) Ag<92% for 5 denarii
silver plated; 10 coins
Au~100% for 46 coins Cu=98.5 % 1 coin
Ag| (15-19%), & Cul (4-6%) Minor: elements distinguish
Int
for 4 coins DL
and from

3 of them are suspect

Brundisium are different
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Cu (AES): General Results

Cu-Zn (Aurichalcum-brass) Cu

Zn<19.2% (152)
Shiand' Pbi correlated <1% 91%<Cu<98%

€10)] Sn or Pb, Sni & Pb contents
3 possible >19% for 7 coins

(25) Trace elements distinguish
Cu> 96% for 5 coins date of issue
Sni & Pb content > 1% (8): Cu-Znialloy!!
for 2 coins (32)

Cu=98%

XRIE analyses ol Augustan coins



,' 44'4(“ ‘\

W' it ‘M IO"’

| Denarius T
m‘r‘rwf }},. 4 Brundisium/Roma De n a rl I -
. 5 2 4 2027 BC

(e 35724/167 — 3.67 g

AU content

54
4l Lugdunum
— High Au
3
§ : Rome/S-,pain
2 - Medium
1 Al
2
| h Brundisium
0|‘||||||H||||||||||||!|||||||||‘||||||||||||||| Low Au

date of issue
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Aichlin + [0 DEfail:

Brundisium/Roma

A T Pb content

Denarius

1 4 . | Mint

= ?Cyrenaica 31-30/29 a.C. Lu g d u n u m
i Brundisium
mmmm Ephesus

Emerita LOW Pb
1,2 = Samos
Nord Peloponneso
Colonia Patricia
Roma
EEm Caesaraugusta
1 0 e« Pergamum
: Lugdunum

Rome/Spain
0.8 - High Pb

Pb %

0,6 .
_ Brundisium

0.4 - Very low
| Pb

0,2 —
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Quinaril
Quinarius= 1/2 denarius

Brundisium/Roma

29-26 BC
35724/207, 1.55 g

" Denari- Brundisium/Roma 32-29 a.C.
°  Denari- Brundisium/Roma 29-27 a.C.

Quinari- Brundisium/Roma 29-26 a.C.
Quinari- Emerita 25-23 a.C.
Quinari- Nord Peloponneso 21 a.C.

guinarii struck: in"Brundisium

fFom denarii struck
I the same mint!!
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Sesterti

Sestertius

Rome, C. Asinius Gallus

16 BC
35724/235 - 25.80 g

2.6%<7Zn<19.2% - Zn distribution increases by time —
Sn and Pb' correlated

reproduction?

Sestertius
20 1 I Ephesus
1 Roma
35691/9 18 Lugdunum
35724/447 ]
35724/436
16
P ]
1 3 14
12 4
© ]
i icl 10
= ]
8 -
Sestertius
" Ephesus 25 a.C. 6 -
Roma 18 a.C.
Roma 17 a.C. 4 -
0.1 Roma 16 a.C.
1 ¢ Roma1l5a.C.
Lugdunum 8 d.C. 2
Lugdunum 10 d.C.
T = 01 T T T T T T T T T T T T T 1
0,1 1 18aC -- 17aC -- -- 16aC -- -- 15aC -- 8dC -- 10dC
Sn % date of issue
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Dupondil
Dupondius = 1/2 Sestertius

Lugdunum

10 AD
35724/256 - 10.70 g

5 coins (over 25) are made of Cu> 96%
2 coins have Sn and Pb content > 1%

35724/333

one ofi these (35724/333) ‘
has Sn and Pb contents A
near to the fake sestertii P :

detection limit Sn %
XRE analyses oifAugustan coins 15



As

Rome, C. Cassius
Celer

ASSES

S

1,0 q
As
16 BC Vin
= Narbo  B.C. 36(?)-35
35724/335 — 10.28g = e 5 2
0,81 Roma
Lugdunum
0,6
X
z
0,4
Ni, Ag, Sb are more abundant in
. 0,2
7 BC production ‘
|‘ T T T T T T T T T T T T T 1
Sarahls % 9 2 2 PR X0 1O BN
(=3 © © wn w0 ~ ~ ~ © @ < N
N date of issue e
1,8 1.8 o /:/I?nt
T As I Narbo B.C. 36(?)-35
i mmm Ephesus B.C. 25
165 —r’\\:::Lo B.C. 36(?)-35 1,6 4 Nemausus
I Ephesus B.C. 25 Roma
1,4 - Nemausus 144 Lugdunum
Roma /
Lugdunum 4
1,2 4 1,2 -
1,0 1’0_-
S o]
< 087 8 08+
0,6 o
0,4 0,4—-
Eisrl‘ictlunoyz_ Beml(;clion 0,2_-
0.0 |‘ T T T T T T T T T T 1 0,0- I‘HI ; : ; : | : : : : i | ! ! | |
S S & S & a8 & o = = = S |
] . | H 2 g o
ESIOTISSHE XRE analyses of Augustan coih
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Ni%

As
1 2 . ® Narbo 36a.C.
! Nemausus  20-10a.C. * Nemausus 10-14d.C.
Roma AG Roma CC RomaGL 16a.cC.
i A RomaNS * RomaP " RomaPR 15a.C.
4 RomalA * RomaMT RomasSO 7a.cC.
Roma LN RomaNQ v RomaVVM 6a.C.
104 = Romall12ac.
J Lugdunum 8d.C. * Lugdunum 10d.C.
0,8 1
0,6 1
A
A
A"
0,4
= L] =
%Q l§ o
1 =t | OP A .
<o :
0,2 4 S STy % .A A
1 & (3
B AV o A
ALy O
L]
o d—r e e 4 e =
0,0 0,2 0,4 0,6 (0X:] 1,0 1,2 1,4 1,6
Detection
Limit Ag%

Ag - Ni are slightly correlated

From Pb isotopes analysis
Copper supply:

mainly Sardigna and South Spain
occasionaly Tuscany

S. Klein Y. Lahaye G.P. Brey,

Sb %

Detection
Limit

ASSES

o As
2'0 = Narbo 36a.C
Nemausus ~ 20-10aC. * Nemausus 10-14d.C.
= Ephesus
1,8 - RomaAG ° RomaCC * RomaGL 16aC.
A RomaNS * RomaP * RomaPR 15aC.
4 RomalA * RomaMT RomaSO 7aC.
RomalN ~ RomaNQ v RomaVVM 6a.C.
1,6 1 % Roma11-12d.C.
Lugdunum 8 d.C. * Lugdunum 10d.C.
1,4 1
1,24 , .
L0
1 [}
0,8 4
.
0,6 1 4
4 [l
* A"
0,4 AL,
J .. -
* .A. o A4 A
0,2 - - —
A B A
gl Ak .
M ———
0,0 0,2 0,4 0,6 0,8 1,0 1,2 1.4 1,6
Detection
Limit Ag %

Ag - Sb are correlated

The early roman imperial AES coniage II: tracing the copper sources by analysis of lead and copper isotopes-copper coins of

Augustus
and Tiberius, Archeaometry 46, 3 (2004) 469-480
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Semisses

Semis =1/2 as
Lugdunum

8 AD
35702/23 - 4.66g

Little statistics (8 coins)

Semisses are made off Cu-Zn alloy, similar to
sestertiiland dupondii (not pure Cu as request)

The only semis by Philippi‘is completely: different
from: alll the aes coins (Zn 0.3%, Sn 7.5%, Pb
3.4% : It's a bronze)

XRE analyses oifAugustan coins 18



A Quadrantes

9 BC
35724/366, 3.03 g

Quadrantes are mainly: composed by Cu~98%

(Sn < detection limit, Ag and Sb'are around the
detection limit, Pb<0.6%)

14%<Zn<18% for 3 coins minted at
Lugdunum (one suspected )

: except 2 coins from Lugdunum
all the analyzed gadrantes are minted

after 9 BC Lt

10 AD
35724/446, 3.04 g

Modern reproduction

XRE analyses oifAugustan coins 19



AES (base metal) Comparison

Sestertil/Dupondii Asses/Quadrantes
PH & Sn: present PH & Sni almost absent
Sbhi absent Sb: present (asses 16-15

BC, some guadrantes)

Ag: present in dupondii,  \J: Present (<asses 16:
15 BC, quadrantes 4-5

absent in sesterti 50)

XRE analyses oifAugustan coins 7240)



As
* Narbo
Ephesus
Nemusus
Roma
Lugdunum
Quadranti
Lugdunum
4 Roma
Sesterzi
Ephesus
© Roma
*  Lugdunum
Dupondi
* Roma
*  Lugdunum
Semissi
Lugdunum

>

Ag %

Detection
Limit

As

* Narbo

Ephesus

Nemusus

Roma

*  Lugdunum
Quadrans

A Lugdunum

4 Roma
Sestertius

* Ephesus

* Roma

*  Lugdunum
Dupondius

- Roma

*  Lugdunum
Semis
Lugdunum

Sn %

Detection
Limit

As
* Narbo
1,8 4 = Ephesus 2,0 -
*  Nemusus
B *  Roma
Lugdunum
1,6— o Quadrans .
A Lugdunum
i 3 4 Roma
1,4 4 W s e o :
Y * Roma o
] . *  Lugdunum =
m Dupondius ]
1,2 . . B -
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1 o Lugdunum 1’2_ n
1,0 4 :
i : X ;
0,8 0 g _(?) n 0
1 = 0,8 1 :
0,6 - i .
B L] A 1 (]
0,4 1 o ]
i 2 oA H 0.4+ E ¢ S
v A A A . . i &
0,2 4 = ®x :* IR % - — 5 Detection > A A A n® n
O O AN 2 A .g H Limit 7 u . e A A o A i e O
] . - CLICR i £ s .z T3t DA 1R A
s R H
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Y. e N D e T S B = 2'g's'8'g§'e'g'883: 'g398¢:2 ' ‘2gzry
ol : : e E N MR RERZE
2 date of issue date of issue
5,2 ~
4.8
44"
4,0 =
J (] | |
3,6 - n
3,2 -
1 [ ]
2,8
- - -
Cu coins contain Sb
2,0 4 *
1,6 - -
1 - -
s W ol Cu-Zn coins contain Sn & Pb
0.8 1 = oy 8 i =
B A *
0,4 VO § ox
g o o7 ;: = 2 g A * - B
t = A A = 2 L\ H
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date of issue -
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Thanks for your
Attention

Augustus, Pontifex Maximus
After B.C. 12

Museo Nazionale Romano

Y o Palazzo Massimo
T @ < Tuttiidiritti riservati Rome
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Mint provenance

= Lugdunum 50%, Colenia Patricia 17%, Brundisium,
13%, Rome 7%, other 13%

— Rome 24%, Lugdunum 23%, Colonia Patricia 20%,
Brundisium 15%, other 18%:;

— Brundisium 88%
— Rome 77%, llugdunum 23%, other 3%
— Rome 72%, Lugdunum 28%
- Lugdunum 7' coins, Philippr 1 coin

— Rome 88.7%, Lugdunum 5.:5%, other 6%

— Rome 91%, Lugdunum 9%

XRIE analyses ol Augustan coins
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The Augustan Reform
B.C. 23 - B.C. 20

aur quin | denar | quin | sester | dupon as sem quad

aureus 7,79 g
quinarius
denarius
quinarius

sestertius

dupondius

as
semis

quadrans
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