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APPENDIX n. 

Analyses of Metal Vessels found at Appleshaw, Hants. and of some other Specimens of 
Roman Pewter.a By WILI,IAM GOWLAND, Esq., Associate R.S.M., F.S.A., F.O.S. 

THE description of the metal vessels found at Appleshaw given by Mr. O. H. Read 
in the preceding pages renders a detailed account of those I have analysed super­
fluous. I hence merely append to each the number, etc., under which its description 
will be found in his list, and will confine my remarks chiefly to the composition of 
the vessels, and to their classification and comparison with other examples of 
Roman pewter, according to the relative proportions of tin and lead which they 
contain. 

Several of the vessels are in a very perfect state of preservation, but others 
are more or less corroded and converted into tin oxide and lead carbonate. 
Generally in the latter, even in the much oxidised parts, a thin core of unaltered 
metal is left, and this is thickly coated with a greyish white incrustation having the 
above composition. A few, however, and parts of others, when they were unearthed, 
consisted solely of this oxidised matter, no trace of metal remaining. 

Seven specimens representative of the various kinds of vessels in the collection 
were selected for chemical analysis. ThreE) other vessels of Roman pewter in the 
British Musuem from other localities were also analysed b for comparison with 
them. 

a The term " pewter," in its strict or specific sense, is applied generally to two alloys of tin and 
lead of the following compositions: 

English pewter: tin, 8u per cent., lead, 20 per cent. 
French " "83'5,, ,,16'5 to 18 per cent. 

In this paper the term is nsed generically for the sake of convenience, and inclndes tin-lead alloys, 
in which the proportions of the metals differ somewhat from the above. 

b For permission to make these analyses I am indebted to the courtesy of onr Secretary, Mr. C. 
H. Read. 
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I have besides collected all the published analyses (five only) of ancient tin­
lead alloys which have been hitherto made · and have inserted them together With 
the above in Table I. with the same object. 

It is very remarkable that Roman pewter has been so rarely submitted to 
chemical analysis, as vessels of soft white metal have been discovered from time to· 
time in various localities, yet in all, excepting these five cases, we find them simply 
described as being of tin or lead, descriptions which cannot be relied on, as they are 
based solely on the very deceptive external characters of the metal. 

The vessels from Appleshaw were analysed with the following results: 

No. 32, fig. 9. A small oval dish, slightly imperfect, bearing ornamental 
designs. Not much oxidised. Size about 9 by 4t inches. 

Composition: 

Tin. 

99'18 
Lead. 

0'14 
Iron. 

trace 

It consists of practically pure tin. 

Oxygen, carbonic acid, and loss. 

0'68 

No. 27. Part of a bowl with low foot. Size originally about 2t inches high 
and about 8 inches diameter. 

Composition: 

Tin. 

94'35 
Lead. 

5'06 
Iron. 

trace 
Copper. 

trace 
Oxygen, carbonic acid, and loss. 

0'59 

This is an alloy of tin and lead containing a smaller proportion of lead than a 
true pewter. 

The extraordinary molecular change which the metal of this vessel has under­
gone is of more interest to the physicist and metallurgist than to the antiquary; a 
brief note respecting it, however, cannot be omitted here. The metal is not much 
oxidised, yet it is so exceedingly brittle that it can be easily broken with the fingers. 
The effect of time upon it has resulted in a complete alteration of its molecular 
structure, the mass of the alloy being converted into an agglomeration of crystals, 
and to this its brittleness is due. On melting and casting a small fragment I found 
that the crystalline structure disappeared and the metal regained its original 
toughness. 
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No. 2, fig. 1. A large circtilar dish. Much corroded. Original diameter 
,about 22 inches. 

Composition: 
Tin, 

90.55 
Lead. 

8'31 
Iron. 

trace 
Oxygen, carbonic acid, and loss. 

1'14 

This also contains less lead than a true pewter. 

It is difficult to account for the comparatively small percentages of lead in this 
and the preceding alloy, unless we assume that in these cases adulterated tin was 
used, the cheaper metal lead being present as an adulterant of the more expensive 
metal tin. This is by no means an unreasonable assumption, tin thus adulterated 
being not altogether unknown at the present day; but more especially, as of all tin 
lead alloys those containing from 5 to 10 per cent. of lead are the least useful, 
having the least extensibility, i.e. they cannot be beaten out with the hammer so 
easily as the others without fracture, a defect which would not have escaped the 
-observation of the Romans. 

No. 12, fig. 6. A chalice-shaped cup 4t inches high. 

Composition: 
Tin. Lead. Iron. Oxygen, carbonic acid, and loss. 

76'41 23'04 trace 0'55 
This approaches closely to English pewter in composition, and, as will be shown 

-subsequently, it is one of the typical Roman pewters. 

No. 28. A small shallow dish bearing the Christian monogram" Chi Rho." 
Diameter 4!- inches. 

Composition: 
Tin. 

72'36 
Lead. 

26'09 
Iron. 

trace 
Oxygen, carbonic acid and loss. 

1'55 

When examined under the microscope, numerous minute · cavities containing a 
yellowish incrustation, the result of oxidation, were seen to be scattered through 
the mass of the metal. 

No. 19. A Hanged cup, on a low foot, 4i inches diameter, 2 inches high. 

Composition: 
Tin. Lead. 

70'58 27'62 
Iron. 

trace 
Oxygen, carbonic acid and loss. 

1'80 

This metal also contained microscopic cavities full of oxidised matter. 
The last two alloys represent the type of pewter which seems to have been 

most in favour with the Romans. 
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No. 4, fig. 2. A large circular dish. Much corroded. Diameter 18~ inches. 

Oomposition : 
Tin. Lead. 

64'75 34'66 
Iron. 

trace 
Oxygen, carbonic acid and loss. 

0'59 

An alloy practically identical with the "fine" solder of the modern tinner. 
From the interesting character of the results obtained from the examination 

of the Appleshaw vessels it seemed highly probable that additional analyses, 
especially of specimens from other localities, would throw still further light on the 
composition of Roman pewter. The three analyses which follow were therefore 
made. 

A square dish. 
excepting a beaded 
14t inches. 

FOlmd at Icklingham (Suffolk). Without ornament, 
edge, ana filalll concentric rings ncar centre. Breadth 

Oomposition : 
Tin. Lead. 

71'80 27'32 
Iron. 

trace 
Copper. 

trace 
Oxygen, carbonic acid and loss. 

0'88 

A shallow circular plate. Found at Southwark. Without ornament. 
Marked MARTINUS. Diameter lIt inches. 

Oomposition : 
Tin. 

72'90 
Lead. 

26'75 . 
Iron. 

trace 
Oxygen, carbonic acid and loss. 

0'35 

Octagonal dish. Found at Icklingham (Suffolk) with many other vessels, 
without ornament, excepting concentric circles near centre. Breadth 9t inches. 

Oomposition : 
Tin. Lead. 

45'74 53'34 
Iron. 

trace 
Copper. 

trace 
Oxygen, carbonic acid and loss. 

0'92 

The excessive amount of lead present in this is curious, as the dish from its 
form and ornament was apparently not intended for common purposes, and we would 
therefore have expected it to have been made of an alloy much richer in tin. 

It may be well now, for the sake of a clear comprehension of the preceding 
results and of the deductions to be drawn from them, to collect them in tabular 
form. I have hence arranged in the following . Table, in consecutive order according 
to the percentage oitin present, all the foregoing analyses as well as all those of 
similar metal which have been previously published. The Table thus represents 
all that we know at present of the composition of Roman pewter and other tin-lead 
;:l.lloys. 



Tin. Lead. 

- - ---

)9'18 '14 

15'81 3'79 

14'35
1 

5'06 

10'55 831 

'9'50 20·80 

8'66 21'34 

6'41 2R'04 

2'90 26'75 

2'36 26'09 

1'80 27'H2 

1'74 28'26 

0'58 27'62 

9'68 30'42 

:1, '75 34'66 

5'74 53'34 

rOL. TNT. 
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Analyses of Metal Vessels found at Appleshaw (Hants.) 

TABLE 1. 

ANALYSES OF ROMAN PEWTER AND OTHER TIN-LEAD ALLOYS, ETC. 

(The objects are all in the British Museum, excepting Nos. 2 and 13.) 

Iron. 

---

trace 

-

trace 

trace 

-

-

trace 

trace 

trace 

trace 

-

trace 

-

trace 

trace 

Oxygen, 

Copper. 
Carbonic 

Acid, Total. Analyst. Locality. Object. 
and loss. 

---

- '68 100·0 Gowland Appleshaw (Hants) Oval dish. No. 32. 

- - 99'6 Erdmain Langbro', near Stock- Large broken ring. Weight, 
holm 510 grams. Found in a peat 

bog, with bronze celts and 
ornaments.a 

- '59 100'0 Gowland Appleshaw (Hants) Part of a bowl on low foot. 
No. 27. 

- 1'14 100'0 Gowland Appleshaw (Hants) Large circular dish. No. 2. 

- - 100'3 Tookey Thames, Battersea Cake of metal, bearing a 
Roman stamp.b 

- - 100'0 Macadam Moraysbire Pieces of metal found with 
bronze weapons and arm-
lets.c 

- '55 100'0 Gowland Appleshaw (Hants) Chalice-shaped cup. No. 12. 

- '35 100'0 Gowland Soutbwark Circular plate marked MAR-
TINUS. 

- 1-.55 100'0 Gowland Appleshaw (Hants) Small disb, with" Cbi Rho" 
symbol. No. 28. 

trace '88 1000 Gowland Icklingham (Suffolk) Square dish. 

- - 100'0 Tookey Thames, Battersea Cake of metal similar to No. 5, 
bearing a similar stamp, and 
also the" Cbi Rbo" symbol. b 

- 1'80 100'0 Gowland .Applesbaw (Hants) Flanged cup on foot. No.19. 

- - 100'0 Anfrye Neris, near Montlu((on, Handle of a vase found in the 
France ruins of a Roman villa.d 

- '59 100'0 Gowland Appleshaw (Hants) Large circular dish . No. 4. 

trace '92 100'0 Gowland Icklingham (Suffolk) Octagonal dish. 

• P1'ooeedings of tlte Society of Antiqua1'ies of Scotland, ix. 441. 
b P1'oeeedings of the Society of Antiq!ta1'ies of London, 2nd Series, ii. 235. 
c P1'oceedings of tha Society of Antiqua1'ies of Scotland, ix. 435 et seq. 
d G. Bapst, L' Etain, p. 41. 

D 
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A cursory glance at this table would seem to show an irreconcileable irregu­
larity in the proportions of tin and lead contained in the specimens, but, on careful 
study, it will be seen that this irregularity is more apparent than real, and that the 
objects are by no means all of haphazard composition, but in the majority of cases 
their constituent metals have been mixed in definite proportions to form definite 
alloys. 

In order to make this perfectly evident it will be necessary to consider briefly 
an important feature in the nature of the alloys of tin and lead, as well as the 
conditions under which they would be made by the Romans. 

When an alloy of these two metals is prepared it is only uniform in com­
position during the time it is in a molten state. As soon as it begins to solidify, as 
when it . is cast, segregation of the constituent metals commences and continues 
until complete solidification of the casting has taken place. Hence the vessel or 
object which has been cast is not of the same composition throughout, but contains 
in different parts different percentages of tin and consequently of lead also. 

The amount of this variation depends on the size of the vessel. In the smaller 
vessels found at Appleshaw it would not be less than about two per cent.; and in 
the larger might reach four per cent. of tin; so that analyses made of different 
parts of the vessels might vary by these amounts. 

It must also be remembered that vessels deviating somewhat in composition 
from the definite alloys would result whenever old worn-out pieces, the composition 
of which could not be accurately known, were remelted with new metal, a practice 
universally followed by founders in all times. Another cause 6f deviation from 
standard compositions would be the use of impure tin. 

If we now examine the analyses in the table, giving due weight to these 
sources of irregularity in the composition of the alloys, we will find that the greater 
number of the specimens may be placed in one or the other of the two following 
groups, A and B, each characterised by a special percentage of tin: 

Group A, embracing Nos. 8, 9, 10, 11, 12, and 13, having an average com­
position of tin 71'5, lead 27'8. 

Group B, embracing Nos. 5, 6, and 7, with an average composition of tin 78'2, 
lead 21'7. 

We may therefore, I think, without assigning undue importance to the deduc­
tions to be drawn from such a small number of analyses as those given in the 
table, reasonably conclude that the pewter usually employed by the Romans during 
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the period of their occupation of Britain, was the alloy represented by Group A, 

and that the alloy, richer in tin, of Group B, was known but less frequently used. 

It is worthy of note here that the most tenacious alloy of tin and lead closely 

approaches these Roman pewters in composition, a fact which bears important 

testimony to the knowledge of the properties of metals possessed by the Romans. 

In the preparation of these two pewters the Romans seem to have followed the 

practice, which still survives in some foundries, of taking one pound (libra) of the 

-chief metal and allotting the quantity of the other metal to be mixed with it in the 

sub-divisions of a pound (uncice). Thus the pewter of Group A was evidently made 

by melting together 1 lihra of tin with 4t uncice of lead, which, with due allowance 

for the oxidation of part of the tin, would yield an alloy of that· composition. 

Pewter B was similarly the result of melLillg 1 libm of tin with 3 uncice of lead. 

Both these kinds of pewter are represented in the two cakes of unwrought metal, 

Nos. 5 and 11, Table I., the latter consisting of A, and the former of B. From the 

stamp which these cakes bear they were attributed by our late President, Sir W ollaston 

Franks, to the fourth century, hence at that time both pewters were in use. It 

also deserves to be noticed here that the small dish from Appleshaw (No. 9, 

Table I.), which bears the Ohristian symbol" Ohi Rho," is of precisely the same 

composition as the cake No. 11, which is marked with the same symbol. 

As regards the other specimens in the table, Nos. 3 and 4, I think, for the 

reasons already given, consist of adulterated tin. 

Nos. 14 and 15, however, are undoubtedly intentional alloys. They are 

respectively of the same approximate composition as the two alloys mentioned by 

Pliny under the name argenta1"ium, one of which was made by melting together tin 

and lead in equal proportions, and the other by melting an alloy of two parts of 

lead and one of tin, with an equal weight of the latter metal, its composition thus 

being tin 66'6, lead 33'3. No 14 corresponds with the latter, which Pliny states 

was employed by dishonest persons (imp1'obiores) for tinning, and No. 15 with the 

former, which was probably used as solder. That both these alloys were quite 

unfit for making domestic vessels on account of their poisonous properties, due to 

the large percentage of lead, cannot have been unknown to the Romans; their use 

for these two dishes does not hence admit of a satisfactory explanation. 

As regards the date of the first use of pewter or tin-lead alloys in Britain, I 

may say, that so far as my investigations have gone, I have failed to find any 

satisfactory evidence of their employment before the Roman occupation. The 

pieces of metal (No. 6, Table I.) found in Morayshire might from their association 

with bronze weapons and armlets be attributed to an earlier date, but the con-

D2 
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temporaneity of all the objects in that find is open to doubt, and, the fragments 
being identical in composition with ordinary Roman pewter, evidently belong to 
Roman times. Neither have I succeeded in tracing discoveries of specimens of 
pewter of earlier date in continental Europe, the broken ring No. 2, Table 1., 
found in Sweden not being an alloy but simply impure tin. 

Among the Romans alloys of tin and lead were certainly known in the time 
of Pliny, and although neither of the pewters A and B, afterwards in use, are 
specially mentioned by him, yet from some of his statements, notwithstanding 
their obscurity, I think we may infer that vessels of pewter were in use in 
his day. 

Writers earlier than Pliny give us but little help in the elucidation of this 
matter. Plautus, it is true, as early as the second century B.O. describes a banquet 
as having been served in vasis stagneis, but it is doubtful whether by stagneis he 
means tin or pewter. 

Touching the date of the vessels found at Appleshaw it is impossible to be 
very precise. The identity of composition of the small dish (No. 28, page 12) 
and the cake of metal (No. 11, Table 1.), and both also bearing the same symbol, 
would seem to indicate that they may be of similar age. If this assumption is 
correct, then this dish may be attributed approximately to the fourth century. 

Nos. 12 and 19, pages 11, 12, and No. 4, page 9, possibly do not differ widely 
from it in date. 

As regards No. 32, page 12, it is extremely probable that it is the oldest piece 
in the collection, as it consists of practically pure tin, which was doubtless first 
used in Britain without the addition of lead in the fabrication of vessels; whilst 
if I may be correct in regarding No. 27, page 12, and No. 2, page 9, as having 
been made of adulterated tin, they should be older than the vessels which consist 
of the definite alloys. 

I have also examined the ornamental designs found on the largest dish 
(No. 2) from Appleshaw. They are executed in incised lines which have been 
made with a chisel used as a punch. The incisions were then filled with a black 
material resembling "niello" in appearance, so as to form a flat inlay. This 
black material on examination was found to be free from metallic or mineral 
matter, and to consist simply of bitumen coloured with some organic pigment of 
the nature of lamp-black. 


