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ANALYTICAL RESULTS FOR THE ROMAN BROOCHES FROM BRAUGHING, HERTS 

! total of q4 brooc~es an~ hrooch ~rRaments were foun~. 
~})nut ~alf of them hR2 nr0viollSlv heen seen ?n~ Analyse~ (~ayley 

l Q P3) ~n~ t~e rem~in~er were ~ealt •• ith more recently. ~ll the 
objects were Analvsert au~litatively h~T X-rav fluorescence (X?F) 
ane1 those thrlt "Jere lrtrae ;,ne1 solie' enonah were si'lmnle~ i'ln~ 
2n?lysef 011antitativelv ~y atomic ahsor?tion snectroscony (AnS) 
using essentially the methoc1 ~escrihe~ loy "urrhes et al (1971;1. 
The analytical results rlre presenter in the TnJ:le. Some of tbe 
hrooches ha~ Borne form of annlie~ ~ecoration 2n~ this is also 
notec1 jn the Tahle. 

One of the brooches was mac1e of iron, the rest of 
various copper i'liloys. Most of these containec1 ~etecti'lhle amounts 
of tin, zinc anc1 lea~, hut in wi~ely varying nroportions. The 
names given to the c1ifferent alloys are inc1icate~ in the Figure 
which i'llso shows the lack of sharp divic1ing lines hetween them; 
it is, to some extent at least, an arhitri'lry c1ecision which alloy 
name to assian to an ohject, particularly if it is of an 
intermec1iate composition. In most cases however the most 
appropriate i'liloy name is ohvious, thonah it shoulc1 he horn in 
mine' thi'lt each one represents rt ri'lnge of compositions, albeit i'l 
1 imi ten one. I'There there are eli fficul ties in interpret ina the 
analytical results, the uncertainty is shown by assignina more 
than one alloy name to an object. 

It hi'ls oreviously been shown that there is i'l positive 
correli'ltion behTeen typology a '10. the metal i'liloy useo to mi'lke 
brooches (eg Hayley i'ln0 Butcher 1981, Bayley forthcoming). In 
general, one particular brooch type or group of types is made of 
one particular alloy. As with any generalisation there are 
exceptions, but they should not be seen as seriously weakening 
the Ci'lse for positive selection of a specific alloy for ei'lch 
inc1ivic1ual object. 

Comparative analytical r1,i'lta 

The ani'llytical results for the Braughing hrooches were 
comoi'lred with data from some 1650 other ani'llyses, over 1000 of 
them aUrtntitative, of late Iron Age and Roman brooches from over 
50 sites ci'lrriee' ant at the Ancient ~onuments J,ahoratory. Interim 
summaries of parts of this work have been publisheo (Bayley, 
qutcher and Cross lq7~, Bayley and Butcher 19B1, Bayley rtnd 
Putcher forthcoming, Bi'lyley forthcoming) an<'l some grouos of 
analyses from inr1ivic1ual sites have i'lppeareo in the relevant 
excavi'ltion reports. For most of the larger typological groups at 
Hraughing the comparative di'lta represents a summary of i'lround 100 
analyses though for Rome less common types the sample was far 
smaller. 
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T~e one TJa ~ene ITT hrooc~ was ~~~e of hronze as are 
over 9r~ of comDarahle ol,jects. ~his WOll1~ Appear to be the 
norM~l alloy for t 11ese }ornoches. 

ronner alloy ~Rllheim ~eriv~tive hrooches are fir~ 

hronze~, 7S% brasses an~ t~e hal.ence mRinly qunmetals. ~he 
I'ronor~jons here are similar hut althouuh none of the brooches 
are descrihe~ as aunmetals it can he seen from the Tahle that 
more than traces of hoth zinc anrl tin were rletecterl in several 
examples. At ?aldock (Bayley 1987) there anoearerl to he some 
correlation hetween comnosition Bnrl tynological variants within 
this groun thouah at other sites no correlation has heen noterl. 

Over 90% of Simple Caul.ish and one-piece Colchester 
brooches are brasses (Bayley 1985) Bnd the results here 
corresponrl to the general pattern with only a single bronze 
brooch (SF 1030). Interestingly though, the non-brass examples 
are not randomly spread across the country but concentrate at a 
few sites, most notahlv Richhorough which has B non-hrass 
brooches of this type out of a total of 28 (Bayley anrl Butcher 
1981, :<'ig 5). 

Langton no~m, Thistle ana Rosette brooches are normally 
hrass but usuallv contain up to 2-3% tin in addition to the zinc. 
Some 25% of XRF results for these types have been interpreted as 
indicating gunmetals rather than brasses but this is most 
probably a reflection of the impurity of the brass; it rloes not 
suggest two rlistinct alloys were heing used in the manufacture of 
these brooches. This is a good example of the problem of where to 
draw the arbitrary line in a compositional continuum and is well 
illustraterl hy SF 514 where the XR~ analysis was interpreted as 
indicating a gunmetal while the AAS result suggests the brooch is 
a brass with over 2% tin. 

Colchester rlerivative (two-niece Colchester) brooches 
are norma lly leaded hronzes (Bayley 1985), vii th 15% heing leaded 
gunmetals and 5% bronzes. The unleaded examples are not evenly 
oistributed on all sites hut are concentraten at a few sites as 
here and at the Temple site in Chelmsford (Bayley 1986). It 
should he noteCi however that even the "unleaded" hronzes here 
contain more lean than any of the other Fraughing brooches 
analysed bv AAS. Compositionally typical Colchester derivatives 
contain over 10% learl anrl many have around 15% lean as does SF 
459. 

Very few strip bow brooches have he en analysed so no 
reliable comparative data is availahle for SF B8n. 

and 
Aucissa brooches are almost without exception brasses, 

normally contain only negligihle amounts of tin and lead as 
here. In this they contrast with the Langton Down and related 
types. 

Ahout 70~- of 
remainCierr heing almost 

Hod Rill hrooches are 
eaually Clivided hetween 
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ql1n~etAls. There is no AppArent correlation of co~position with 
typolonicAl variations. Some of the hrAsses are fAirlv nure hut 
others Are verginq on being reclassifie~ as nunmetal~ (eg SF 043 
here). Traces of tinninq (but never silverinq) survive on many 
1'00 Hill hrooches ann most if not all Here nrobahly oriqinally 
~ecorate0 in this way. In some cases it can be seen that only 
part of the ohject was originally tinner'. The groun of Fo~ Hill 
brooches from Praughing are compositionally unremarkable. 

Some 70% of knee hrooches are leadeC\ allovs and only 
about 10~ are brasses. The hrasses are almost completely 
restricteCl to a single suh-tyee which is auite unlike SF 88 which 
makes its composition even more ,.nexnected. 

Plate hrooches are far more typologically diverse than 
bow hrooches and are also less common finds so the analyseCl 
sample of anyone tyoe is seldom more than a few examples (Bayley 
and Butcher forthcoming). The same generalisations as have been 
mace for bow hrooches are therefore inappropriate though some 
parallels can be offeren for the Prauahing plate hrooches. 

The three early plate brooches (SF 646, 149 and 606) 
are all tinne~ And two are hrasses and the other a gunmetal 
though some of'the extra tin detected may come from the plating. 
Two of the four comparable brooches from Richborough are brasses 
while the other two are described as brass/gunmetal. A related, 
but not identical, brooch from Baldock was also brass (Bayley 
1982). The rectangular plate brooch (SF 760) is made of brass 
with an openwork hone plaque rivetted to its upper surface. 
Although the design is rather 0ifferent, the use of bone for 
0ecoration can be parallel led on a plate brooch from Sheepen, 
Colchester where the base metal was again brass (Niblett 1985, 
Fig 71i, 43). 

The oval enamelled hrooch (SF 283) is a leaded gunmetal 
but Ii of the 7 similar brooches that have been analysed are 
lea0ed bronzes (Bayley and Butcher forthcoming). The other 
enamelled brooch (S~120) is a brass and can be parallelled by a 
brooch from Mor'nour (Hull 1968, Fig 22, 205) which is a brass/ 
gunmetal. 

Penannular 
alloys so bronzes, 
equally. There is no 
with composition. 

fliscussion of results 

brooches are ma0e of all unleaded copper 
gunmetals and brasses are found almost 

apparent correlation of typological variants 

One immediately obvious point arising from the analyses 
is that well over half these "bronzes" are actually brass - a 
warning against the in0iscriminate use of bronze as a generalised 
descriptive term when it has a snecific metallurgical meaning. 

3 



The wi~esnrea~ use of hr~ss for hrooches in the earlier 
1st century AD raises the question of the origin of the metal an~ 
the ~ate an~ place of its intro~uction for tIle manufacture of 
objects such as those ~iscussed ahove. It is intriauina that many 
of the hrooch types that are normally ma~e of hrass are thought 
to he imoorts from the continent, eq Rosette, Aucissa, Pod Hill 
An~ Simple Gaulish hrooches, and in~ee~ the few continental 
brooches of these tyoes that have been analysed are also brasses 
(eg Rabeisen an~ Menu 1985). This raises the spectre of a simple 
equation between the use of brass and a continental origin. 
Reality however is more complex as most one-piece Colchester 
brooches (which are thouqht to be of British manufacture) are 
also ma~e of brass an~ the three unfinished examples from BAldock 
provide goorl evidence to show that some at least were indee~ marle 
here. These unfinisherl brooches have been analysed and shown to 
he brass since their initial publication as "bronze" brooch
hlanks (Stead 1975). 

It has been shown that brass brooches were being marle 
at Alesia in eastern Gaul in the first half of the 1st century AD 
(Rabeisen and Menu 1985) so there is evirlence for brooch 
manufacture in this alloy hoth in Fngland and on the continent. 
One is then reducerl to debate whether the brooches of continental 
types found in England were actually made abroad or here in 
England, perhaps by immigrant or itinerant craftsmen or even by 
local craftsmen copying an actual import. The metal for the 
English-made brooches may have been imported though there is now 
some evidence that brass was being made in this country, at least 
by the mid 1st century AD (Bayley 1984). 

The SUdden popularity of brass in the earlier 1st 
century for brooches is not matched by its use for other objects. 
The temple site at Hayling Island prorluced over 100 brooches, 34% 
of which were brass, but only 6% of the other 350 copper alloy 
objects were brass (Bayley forthcoming). Excavations at Sheepen 
were less prolific; brass accounted for nearly 80% of the 42 
brooches but only 40% of the other 51 objects analysed (Bayley in 
Niblett 1985). These brass objects were mainly military fittings 
which, apart from coinage anrl brooches, appear to be the only 
class of objects regularly made of brass. Could the metal have 
been an imperial monopoly so objects made from it acquired added 
significance as status symbols, hence its use for display items 
like hrooches? 

Analysinq the brooches may have created more problems 
than it solves, but at least it provides an accurate and 
objective description of the objects and provides an extra 
dimension to their typological sturly which may in time lead to 
answers rather than just hypothyses about their place (and rlate) 
of manufacture. 

4 



References 

Bayley, J (1987) Analyses of the hrooches from Pal~ock, Herts. 
Anci~nt Monuments Lah Report ~o 3781. IPu],lication 
forthcoming in Ian stea~'s excavation report] 

Bayley, J (1983) Analyses of some brooches from Praughinq, Herts. 
Ancient Monuments Lah Report No 3895. 

Bayley, J (198 4 ) Roman brass-making in Britain. Historical 
r,letallurqy .l§.(1), 42-3. 

Bayley, J (1985) Brass an~ brooches in Roman Britain. Masca J 
3(6),189-91. 

Payley, J (1986) Oualitative analysis of some hrooches from 
Chelmsford temple. Ancient ~onuments Lah Report No 4845. 

Rayley, J (forthcoming) Roman brass. In: P Craooock (eo) 2000 
years of zinc ano hrass. pM Occ Pafl ? 

Bavlev, J and Butcher, S (1981) Variations in alloy composition 
of Roman hrooches. Revue ~'Archeometrie, supclement, 29-36. 

Bayley, J and Butcher, S (forthcoming) Romano-British elate 
hrooches: their composition ano ~ecoration. Jewellry Studies 
3 

Bayley, J, Butcher, S ano Cross I (1976) The analysis of Roman 
brooches from Richhorough ~ort, Kent. In: E A Slater ano J 0 
Ta te (eds) Proc 16th Internat Symposium on }\rchaeometry. 

Hughes, M J, Cowell, M Rand Cradc1ock, P T (1976) Atomic 
absorfltion techniques in archaeology. Archaeometry 1£(1), 
19-37. 

Hull, M R (1968) The Nor'nour hrooches. In: D Dudley, Excavations 
on nor'nour in the Isles of Scilly, 1962-6. Arch;!. 124, 28-
64. 

Niblett, R (1985) Sheepen: ~ early Roman industrial site at 
Camulodunum. CBA Res Rep 57. 

Raheisen, E and Menu, M (1985) Metaux et alliages des bronziers 
d'Alesia. In: Recherches gallo-romaines I, 141-81. Notes et 
documents des Musees de France, 9. -

Stead, I (1975) A Roman pottery theatrical face mask and a bronze 
[sic] brooch-blank from Baldock, Herts. Antiq J 55, 397-9. 

5 



IO h 1 E'; ~-:'E'F .-. 0 d 88':; ,-.0.-. 1 .... t j C (I 1 t~'E'-:-' , 1 t-:-

KE'::a :-
+ = de·te·cted 
++ = !=. t~'E'S E·n t i..n min Ot'" '::Lmou.n t.s 
+++ = mc.j CIt"· c. 1 1 CI::I i .. n·;:, e·1 E·me·n t 

CI::Lt. S F Allo" ::-::RF Ana.l::ls i..s 

No No 

La. Te'ne' III 
i 3:42 bt~'onzE' 

No.uheim derivo.tive 
2 i036 bt~·a.s S 

3: 453 b,.-·onze 
4 225 bt"'clnze 
5 43:3: I::w'onz€ 
6 276 b,.-·onzE· 
7 974 br·c.nze 
c· 
~. 774 bt~'on z€' 

9 356 bt~'onZE' 

i0 564 bt-.a.s S 

ii 904 bt"'a.ss 
:1.2 29 i .. t~·on 

i" i(125 bt"'onz€ 
i4 i06 bt~'onZE' 

:1.5 496 bt~·o.ss 

i6 ii03 b .... ·onze· 
:1.7 954 bt··onze· 

Zn 

+ 

+++ 
+ 

++ 

+ 

+ 
+++ 
+++ 

+ 
++ 

+++ 
+ 
+ 

F'b 

+ 

+ 
++ 
++ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
++ 

+ 
+ 
+ 

Sn 

+++ 

+++ 
+++ 
+++ 
+++ 
+++ 
+++ 
+++ 

+ 
++ 

+++ 
+++ 

+ 
+++ 
+++ 

Dec Ot~·a. t. i..on ... ··t~·eP Q it"·s AAS An a.l !::I s i .. s (~.~ ) 

ell. Zn Sn F'b R';:, 

76. 44 . 1.2 :1.0. :1.8 . 4:::' .04 



Cut 5 F A 110:; ;:":F.:F An ,:;,. 1 :;:; ; . .$ DecorCLtton/repa.irs AAS Anlj.l~s i,.$ (~.~ ) 

NCo No Zn Pb Sn Cu. Zn Sn Pb A'9 

S i..mP IE' Ga.u.l i.sh an d on e-P ie'c e· Co 1 c h es te-t-. 
1.8 1.099 br'(l.ss +++ + 
1.9 :1.027 br'u:;:; +++ 
20 1.1.1.7 btW,Ct.::: s +++ + 
21. :1029 br-'o.s s +++ + 
22 :1052 bt'u:;:; +++ + 6:=:, 81. :19. 95 69 .23: · 1.6 
23 1.043: 1::W'(lS S +++ + 83:. 4(1 :16. 3:9 ':;'4 4':-~ 1."" · -
24 1.1.4 br'o.ss +++ + + 7~3. 3:4 :19. 36 (10 · ~17 · ~34 
~.~ 

"--' 388 br-'c's s ++ + + 73:. :=:6 2:1. 59 . (10 .3:9 · ~:::13: 
26 3:69 br-·a.s s +++ + 79. 86 i9. 68 6'::' · (1(1 :1F. 
27 1.03:~3 br'onze +++ ?r-'eP Q. l.t-·e·d 
2:=: 272 bt"",Q.ss +++ + + 73:. 01. 22. :1.2 .44 · 1.3: · (15 
29 1.1.66 bt-·u:;:; +++ ?r-'E'P a. i .. r-·E'd 73. 6:1 25. (1(1 .56 · 0(1 ~3~3 
3:0 :=:74 br·a.ss +++ + 78. 07 22. 59 .44 · 1.1. 1.3: 
3:1. 798 br"'a.s s +++ + + E::1. 84 :18. 87 :1. 89 .47 1.·c, 

~ 

3:2 26 br'o.ss +++ + + 
3:3: 3:59 br-·a.$ S +++ + 
3:4 541. br'(iS S +++ 
-,.~ 
~'-' 5:1.:1 br-'o.ss +++ + + 
3:6 51.6 brass +++ + ++ 73:.7'5 :14. 50 :1.. 50 2. 4::? · 40 

La.ngt.on Down 
37 43:4 br-'o.s s +++ + + 77. 98 22. 94 .94 · 1.:1 07 
38 51.4 bt-·Q.ss,· .. ·9unmet·o.l +++ + +++ 72. (18 :1.7. 86 2. 59 32 1.3: 
3:9 824 br'uss +++ + + t. in n ".c:I i .. n 9r'00ves E:2.50 :16. 25 2. ~3(1 25 20 
4(1 3:96 bt'u:;:; +++ + + 
41. 921. gu.n me-t.o. 1 ++ + ++ 
42 1.069 bt~·a.s s +++ + + 87. 50 :15. 28 :1. 67 2B · ~38 
43 1.(145 bt~·o.s s +++ + + sell de-t-- ?r'eP r::&. i..r· 79. :17 20. 83 1.. 3:9 .28 .06 

Th ,,:;t 1,,· 
44 :11359 bt--a.s s +++ + ++ 77.83: 1.8. 1.6 1.. 89 . 71. 1..~ . 



CI).t S F Allo;; %RF Ano.l;;s ,.s D.;·c Ot-·I). t i.on .... It-·e·/--. a. i .. r·s AAS An 0. 1;; s i .. s ( ;.~) 
Ne, No 2n Pb Sn ell. 2n Sn Pb A·;:;t 

Colchester dertvo.ttve 
45 685 brclflz,;' + + +++ 88. i3: i. 04 7. 7:1 2. 50 i7 · , 
46 655 ~.:w·onze + + +++ S7. 50 6 c' · ~. 9. 55 2. £15 · lO:u) 
47 25i tW·Qnz.;· ++ +++ 76. G:3: .24 ::::.78 4. 59 ~15 
48 459 1 e·o.ded bt-'on ZE' +++ +++ 72. 22 i q 6. 71. i3:. 66 08 
49 368 1 e·o.de·d br'on ze·I···1 ++ +++ +++ 

-9un me·t.o. 1 
50 6i0 bt-'onze' + +++ 9£1. 83: · ,,"~1 1.~3. 56 E:3 · ~18 
51. 987 br'onze ++ +++ 

Str·i..", bot~1 
c:-.-, 
--I,:::. 886 br'onze' + + +++ 85. 65 · :=::1 9. 26 .69 .23: 

Au.e '.sso. 
53 51.2 br·c.ss +++ + 77. 56 17. 56 . ~10 . i0 EG 
54 E:62 bt-·c.s s +++ + 
55 625 bt,o.ss +++ + + 

Hod Hi..ll ,,·tc 
~~ 
_'0 556 bro.ss +++ + ++ t. '.r,ned 
~7 
·oJ .- ii05 br·l).ss +++ + + t.i .. nne·d 83:. 7::::~ :17. 92 2.3:6 .47 · (10 
58 943: b,.-·c.ss +++ + ++ 80. 1.9 :1.2. 66 4. 55 i. :::,,1 · 0,,1 
59 64 br-·c.s s +++ + + t '.nnE"d 82. 24 1.7. 98 i. i0 .23: i'=' · ~, 

60 4,,1i 9unme·tc.l +++ ++ +++ 
6i 697 bt"'QSS +++ 
62 5E:5 bt-'Qs::: +++ + + 80. i::: 1.8. 9:1 .::' c·c· --.. '-"-' .3:2 .26 
6-:' 659 br·o.ss +++ + 76. 69 :1.8. 20 i. 2i . ,,10 · ~30 "" 64 3:48 bronze + +++ ti..nned 
65 4(19 br-·').ss +++ + + tinn.;·d ?i. 60 2:1.. 3'6 73 .22 .04 
66 687 bt-·o.s s +++ ++ ++ en o.me·l 1 e·d 80. 55 Q 1:"'-, -.... '':::' 4. 76 7. 94- · 10:1,,1 

Knee 
67 88 br·a.ss +++ + 



Ca.t S F 
No No 

Pl a. t.e 
68 646 
69 149 
70 6~16 

71. 283: 
72 1.20 
73: 760 

Pe'n CLn n u. 1 0.""-

74 914 
75 342 

Fr'Q. 9men t.s 
76 361 
77 1 
78 39 
79 946 
8(1 846 
8:1 341 
82 535 
83 11.<::'12 
E:4 2£18 
c~ 
~-' 380 
G:6 3:94 
87 46 
88 25£1 
89 521. 
9(1 376 
91 805 
92 1.:1.58 
93: ii27 
94 86:1 

Alle,S! 

Stl).n rl~E·to. 1 
br'c..ss 
b,··a.s s 
le'(Lde'd Stun me'to. 1 
bt--,)"s s: 
br'Q.ss 

bt~'onZE' 

br'onzE' 

br·onzE· .... '9unme·t.o.l 
bt~·a.s s 
br'u.ss 
br'o'ss 
br'o.ss 
bt~'onzE' 
bt"'·,:tnze 
bt~·o.s s 
br'o.ss 
br·a.ss 
bt-'onzE' 
bronzE' 
br·a.ss 
br',:)n ze-
gu.n rflE't.o. 1 
br'onze 
•. :w·a.ss 

br'o'ss 
br-'onzE' 

~-::RF An a. 1 :::I::: i .. s 
Zn 

+++ 
+++ 
+++ 
+++ 
+++ 
+++ 

++ 
++ 

++ 
+++ 
+++ 
+++ 
+++ 

+ 
+++ 
+++ 

++ 
++ 

+++ 
++ 

+++ 
+ 

++ 
+++ 

Pb 

+ 
+ 
+ 

+++ 
++ 

+ 

++ 
++ 

+ 
+ 
+ 
+ 
+ 
+ 

++ 
+ 
+ 
+ 

++ 
+ 
+ 
+ 
+ 

++ 
+ 
+ 
+ 

Sn 

+++ 
++ 
++ 

+++ 
++ 

+ 

+++ 
+++ 

+++ 

+++ 
+++ 

+ 

+++ 
+++ 

+++ 
+++ 
+++ 

++ 
+++ 

Dec C,Y'·Q. t i..on .. ···,...·E·P 0. it-.s AAS Ana. bs i .. s < ~.~) 
Cu. Zn Sn Pb A'~ 

t. i.-nned 
t. 'i.-nnE'd 
t.t-flned 
E'n a.me' 1 1 E'd 

en c.rflE'l 1 E'd 83:.3:3: 1.5. 4:=: i. 9(1 3:. 3:3: (1~:::1 

o.PPli..6'd bone- r"tla.t.e· 

78. 54 4. 16 8. 5~1 . 1l. (14 



ZINC 

brass 

LEAD 

copper 

leaded 
gunmetal 

gunmetal bronze 

Diagram showing the relationship between 

composition and alloy name 
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