
Although Cope had examined all the coins metallographically, little information could
be found in his publications. The archive of Dr. Cope's work is held in the Department of
Coins and Medals of the British Museum. The files contained records for 79 coins, coined
from 294 AD to 317 AD, in total. Most of these records had small envelops attached with
the remain part of the coin, or in fewer cases, the metallographic section.

This part of the archive was transferred in the University of Bradford for further
examination in order to:

1) examine the available metallographic sections,
2) take metallographic sections from the other coins,
3) complete the bulk elemental analysis in those which their analysis was

incomplete,
4) compare the results of Cope's analyses with other methods, and
5) examine the surface «silvering» of the coins.
The poster will present interim results of these analyses.
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The Non-Destructive Testing Monitoring Diagnostics (NDT) represents today a
precious resource for archaeometry and conservation. It is really an important
instrument of knowledge permitting a more perceptive and interdisciplinary approach
to analyses of ancient finds, first of all when the archaeological find is an unicum. The
extended family of NDT, which includes «imaging» and non-destructive chemical
analyses (like, e. g. Scanning Electron Microscope (SEM), Energy Dispersive Spec-
troscopy (EDS) and Phototermal Analysis) forms the diagnostic sector commonly
applied to stone, painting and metal artifacts, like in our research, ancient Punic jewels.

Jewelry represents, in fact, one of the most characteristic and important aspects of
the Phoenician-Punic world. The development of this craft, with the possibilities offered
by the metal trade around the Mediterranean Sea, is the result of an ancient and rich
artistic tradition. Jewels are usually made of gold and silver and the Phoenicians sailed
as far as the Iberian Peninsula, to the Rio Tinto area, just to look for silver. A number of
jewelry finds demonstrate how widespread was the Phoenician practice of gold-plating
on silver. In order to investigate the metallurgical aspects of this ancient technique of
jewel fabrication, some Punic jewels (earrings and rings) were examined with NDT
analytical physical methods. The ornaments (datable between the end of 5th and 4th/
3rd centuries BC) were found in the Punic necropolis of Puig des Molins which, together
with the old town of Ibiza and other natural and cultural places on the island, has
presented its candidature for inclusion in UNESCO's patrimony of humanity. They are
now exhibited in the Museu Arqueologic d'Eivissa i Formentera (MAEF) in Ibiza (Spain).
Most of the finds examined are made of gold, gold-plated silver and bronze. The objects



have been analysed by SEM equipped with EDS system of microanalysis. The local
chemical composition on the gold plate and on the silver substrate has been determined.
The gold plate displays a heavily cold-worked structure, as expected after repeated
beating; its application then followed at room temperature. The analysis of the time
resolved IR thermography has given some information about the inner state of the
jewels and therefore about the ancient manufacturing technique. The actual finds appear
hollow or with the gold plate partially disconnected from the inner material.
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A complex chemical study of Roman vessels made of tin bronze, lead-tin bronze and
copper has been undertaken for the first time ever in this work to document their main
and trace element as well as their lead isotope composition using ICP-MS technique.

The vessels, found in the city of Pompeii (Campania/Italy), belong to the period of the
late Roman Republic to 79 AD. Analyses have been carried out at the University of Durham
(England) with typical precisions of ±0.2% for ^Pb/^Pb and 207Pb/206Pb measurements.

In previous archaeological provenance studies lead isotopes have been used
successfully. Here, the lead isotope ratios of the analyzed Roman vessels have been
compared with about 2,000 data from different ancient copper and lead ore deposits.
As a result for the sampled objects three different copper sources could be distinguished:
Spain, Sardinia and Cyprus. The majority of the copper (52%) for the copper and tin-
bronze vessels could be assigned to ore deposits from the polymetallic mining regions
of Spain (Huelva district, and Sevilla). In addition, other vessels have been produced
with copper from ore deposits of Sardinia (28%) and Cyprus (20%). For most of the
analyzed lead-tin bronze-vessels the problem of multiple lead sources arises due to the
similarity of their lead isotope signatures with those of different lead deposits. With
regards to the isotopic and archaeological data interpretation Italy (Tuscany), Spain
(Murcia) and England have to be considered as possible lead sources for the sampled
roman vessels.
KEYWORDS: Metals, Roman, bronze.

EXAMINATION OF 16TH CENTURY CORRODED LEAD SHOT

(55)

Walker, R. Engineering
School of Mechanical and Materials University of Surrey, UK

The aim of the work reported was to investigate the manufacture, structure, properties
and corrosion of composite lead shot recovered from the warship, The Mary Rose,
which sank in 1545.

Initially when the shot was recovered it had a dull greyish appearance with some rust
stains (thought to be due to corrosion of nearby ferrous artifacts). Hence these were
labeled as lead shot. When rolled on a" flat surface it became clear that the centre of


