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Abstract — The Poseidon’s head/Trident “small flan”
bronze coins of Hieron II of Syracuse (275-215 BC)
had different proposals of chronology. 2 big hoard of
2,229 pieces overall of these coins were analytically
studied. Their weights have great fluctuations but this
is not a sign of a long time issue because the same
fluctuations are frequent in pieces produced in the
same time from the same pair of dies. Parallels to the
different conservation of the coins of the 2 hoards are
little variations of their medium weights and also a
respectful cleaning not produced relevant variations
in their weights. The fluctuations of the weights of
contemporaneous coins are signs of “al marco”
striking. Their chronology was very restricted,
probably in 215-214 BC.

What calculations are really helpful to determine the
real striking rhythm, the economic reasons and the
chronology, which are the basic problems to solve
studying an ancient coin issue? And what special
circumstances, or variables (in mathematic terms) must
be considered to come to affordable results?

The answers to these questions help to make coins
essential “guide fossils” to understand ancient ages or
state policy, or to came to more accurate chronologies of
the archaeological strata in which coins were uncovered.

Hieron II ruled 60 years on Syracuse, from 275 BC
until his death on spring 215 BC [1].

During his reign the political and military background
of Ancient Italy and Sicily varied considerably, from a
dissimilar group of great or little autonomous states in
struggle, or alliance, or relations of neutrality, with a still
regional Roman state, to a number of Hellenistic cities or
little states, all involved in the Hannibalian war as Rome
or Carthage allies.

We know, as result of previous analytical researches
[2], that Hieron II’s gold and silver coins were issued
only during his involvement in the wars from 275 to 263
BC and during the initial phase of the II Punic War (217-
214 ca. BC), but usually scholars think differently that his
sometimes very abundant bronze coins were issued
during all the years of his reign, as normal token coinage

for daily commerce.

.....

Fig. 1. Small flan Trident with AY from
Megara 1967 Hoard

One of these issues, with Poseidon’s head/Ornamental
trident, two dolphins and Hieron’s name (Fig. 1), issued
in 2 modules (22 or 18 mm.) and average weights (8.5 or
6.2 g), is very common (the small flan issue) indeed, and
constantly uncovered in all ancient Sicilian sites. In
Girgenti (ancient Akragas, now Agrigento) in 1901 was
uncovered a pot hoard of 60,000 of these coins, now
dispersed or perhaps melted, except for 60 in Syracuse
“P. Orsi” Regional Archaeological Museum, and maybe
some in Palermo “A. Salinas” Regional Archaeological
Museum [3].

Apart from that, we have reports of other hoards of
1,000-3,000 pieces from this issue [4], sometimes still
preserved in museums, and other 1900 ca. pieces were
uncovered in the ancient city of Morgantina (Sicily)
during American excavations which started in 1955 [5].

The abundance of these coins findings in Sicilian
archaeological strata encouraged M. Bell to apply a
statistical approach to their chronology, dividing
proportionally the number of “Trident” coins of the 2
issues uncovered in a stratum at Morgantina among the
60 years of Hieron’s rule. As result of this procedure
applied to a single context, he suggested to date the wide
flan issue in 275-256 BC and the small flan issue in 256
or 240-215 BC [6].

Moreover, the issue of coins with Hieron’s rather than
Syracusans name (which would have been the praxis in
every ancient republican state) would have been possible
only after his proclamation as basileus, king (269 BC)
[7], and Bell and his pupils hypothesis have the absolute
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not demonstrated presuppositions — nowadays highly
disputed [8] - of a constant striking rhythm of an ancient
Greek mint, and of a datation of the majority of
Morgantina buildings during all the Hieron’s reign, rather
than in its last decades, or after the conquest in 211 BC.

If we observe the coins of the small flan issue, they
appear to have very different weights, from 7.91 to 4.09
grams in the bigger sample previously observed [9]. This
difference can be a problem if we aim to a metrological
definition, since we know that the silver and bronze
standard of the coined /itra in I1lrd century BC underwent
to still discussed reductions [10]. Many past scholars
thought that these variations in the weights of bronze
coins (particularly in the Roman aes grave series of the
Ird century BC [11]) were signs of a slow progressive
decline of their weight and coin standard and thought that
it was therefore sign of an issue prolonged for a great
number of years. P. Marchetti also assumed that the

ground corrosion produced a great weight loss of
bronze coins, until to a 20% compared to the original
weight in the case of some Roman Republican cast coins
[12].

Recently 1 was authorized to study 2 big hoards of
“Trident” coins: 1) one pot hoard found during French
excavations in Megara Hyblaea (1967), with 1,005 pieces
— 1,001 of which of the small flan issue -, now in
Syracuse (Fig. 1); 2) the more uncertain “Sicilia” IGCH
1252 hoard (or deposit), with 1,232 tridents — 1,228 of
which of the small flan issue -, now in Palermo “Salinas”
Museum [13]. This double big sample has allowed me to
verify many open questions on small flan coins, regarding
their weight variations, striking rhythm, chronology and
influence of chemical or mechanical “restorations” in
weight measurements.

Ancient coins were stroke from pairs of dies: 1 obverse
fixed die and 1 reverse mobile die, more exposed to
consumption, normally substituted early than the obverse.
Little differences between the design of the dies are
unavoidable because they were hand engraved and allow
us to identify and quantify them ,and to reconstruct their
sequence and the striking organization [14].

This inspection allowed me to identify 306 obverse
dies, 506 reverse dies and 695 pairs of dies (101 with 5 or
plus surviving coins) used by many workshops, signed by
13 alphabetical control-marks at least [15]. But the
graphics of their sequence proof many cases of parallel
massive contemporaneous strikings (Fig. 2), from at least
12 groups of workers (“anvils”) at the beginning [16]. We
know furthermore that Rome in a single year (82 BC)
used 525 reverse dies to strike their denarii [17] and this
is a proof that the total number of coins or dies is
insufficient to postulate a long chronology.

The weight oscillation of coins from different
workshops is similar: for example, in the lambda-ypsilon
group from 8.97 to 5.03 g, with a medium weight of
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Fig. 2. Part of die-sequence of parallel striking of
pieces with ® — @ control-mark

Fig. 3 p.iecesfrom the same pair of dies: 8.97
and 6.05 g (Palermo Museum)

6.43 g (Fig. 3); in the contemporaneous delta-alpha
group from 7.78 to 5.19 g, with a medium weight of 6.32
g; in alpha-pi group, related to the same age, from 8.22 to
4.54 grams the medium weight is 6.29 g; in the similar
sigma-omega group from 7.61 to 5.50 g with the medium
weight of 6.36 grams; in the theta and phi group, slightly
later [18], from 8.16 to 4.03 g and a medium of 6.29 g; in
the analogous alpha and tau group from 8.39 to 4.83
grams, with the medium weight of 6.26 grams.

Moreover, weights in the 2 hoards appear to have little
differences: from 8.39 to 4.83 g, with a medium of 6.31
grams in the Megara hoard; from 8.97 to 4.68 grams and
a medium of 6.45 grams in the “Sicilia” hoard. Their
conservation appears different also: the coins of the first
were too drastically cleaned with acids which removed
their patina, whereas the majority of the coins in Palermo
had little ground incrustations, or a clear veiling patina
with superficial atmospheric oxidizations. A light
mechanical cleaning operated by the restorer Rossella
Rizzari in accordance with modern criteria respectful of



Fig. 4. Soft cleaning of coin with heavy patina

the patina [19] (Fig. 4),, on 400 coins of this hoard
allowed me to verify if the weights of the “Megara” coins
were sensibly reduced by the acid and the medium impact
of cleaning. In effect, the modern more “respectful”
cleaning produced weight losses only of 0.01-0.10 grams,
with a medium of 0.03 grams, and probably also the more
“hard” chemical cleaning damaged engraving details
more than weights.

Consequently, we have to have prudence in accepting
the big generalized medium loss of weight of the bronze
coins supposed by Marchetti.

On the contrary, in our sample we have many cases of
great fluctuation of the weights of coins produced by the
same pair of dies, i.e. in a little period of time:
fluctuations of ca. 2 or plus grams (30 % ca of the
medium weight) in 28 cases, or of 1.5-1.95 g (25 % ca.)
more frequently, in other 52 cases (and a greater number
of cases considering coins from the same obverse die,
which had an anyhow limited life).

Fig. 5. “Trident” and Hieronymos bronze coin
with the same pair of single letter control marks

These fluctuations and other evidences — as the
common use of some control-marks (Fig. 5) — therefore
appear to me proofs of an “al Marco” striking — with care
to respect only a fixed medium weight [20] — of the small
flan “Tridents”, more than of slow standard reductions.
They also proofs - together with our reconstruction of the
die-sequence and the striking organization - a
concentrated chronology of these coins, in the last
Hieron’s year and, as posthumous coinage also - with
aims to legitimate the succession to the kingship -, in the
13 months of reign of his young nephew Hieronymos
(215-214 BC) [21]
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