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In  connection w ith  the paper o f dr. S. H o l t h  in 191 9 1 about 
some “ Greco-roman and arabic bronze-instrum ents etc.”  were pub
lished my analyses o f a lo t o f the instrum ents described by dr. 
H o l t h . The analyses showed, that most o f these things were not 
real bronze. O n ly  fo r one o f the instrum ents did the contents o f 
tin  rise to 5,30 %  w hile  the contents o f zincum in the samples was 
rather big, so that the name brass was m ostly more suitable 

than bronze.
In a la te r pape r2 I gave an in q u irin g  o f the composition and 

the o rig in  o f the p reh isto ric  bronzes, and I m entioned by this occasion 
the analyses I had made o f some bronzelike samples from  N orw ay. 
F u rth e r on in 1924 I read fo r the B r it is h  Association f o r  the A d 
vancement o f  Science at L ive rp o o l a paper on “ E a rly  copper and its 
alloys” , conta in ing a repo rt o f m y analyses o f old E gyptian  and 
Mesopotamian bronzes. I am able to supply these reports w ith  s till 
some more analyses o f samples o f old bronzes, w ith  which I have 
been furnished from  d ifferent sources.

I. D r. S. H o lth  had the kindness to g ive  me fo r analyse the 
fo llow ing  samples, all o rig ina ting  from  the “ Collection U s tin o w 3” ; 
but not mentioned in his p a p e r1.

1. A n  arrow-head.
2. A  lit tle  ingot, dimensions about 7 cm. x  2 cm. x  1,5 cm.

3. A  ring .

1 Videnskaps-Selskapets Skrit'ter, I. mat.-naturvidensk. Kl. 1919. No. 1, pg. 5.
2 Videnskaps-Selskapets Skrifter, I. — „ J9 23 - No. 5.
3 Ancient Egypt, edited by Sir Flinders Petrie, L o n d o n -N e w  York 1924 p. 6.
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4. A  sound, 3 mm. thick, 15 cm. long.
5. A  sphereformed knob o f 2 cm. diameter, possib ly a sort o f 

handle.
The result o f the analyses was:

1. arrow-head. — 74 ,80%  Cu, 12,22 % Sn, 4 ,42%  Zn, 5,89 % Pb, 

1,10 °/o Fe, 0 ,3 1 %  Co, 0 ,1 4 %  As, 0 ,5 1 %  Sb.
2. ingot. — 81,70 % Cu, 5,25 % Sn, 4,00 % Zn, 6,45 % Pb, 0,55 % Fe, 

tr . Co, 0 ,2 2 %  As, 0 ,3 4 %  Sb, 0,17 %  P.
3. ring . —  85,50 % Cu, 2,98 % Sn, 8,35 % Zn, 2,98 % Pb, 0,44 % Fe, 

0,07 % N i +  Co.
4. sound. — 81,75 % Cu, 2,85 % Sn, 9,90%  Zn, 4,42%  Pb, 0,64 % Fe, 

0,08 %  N i +  Co.
5. knob. —  80.50 % Cu, 14,23 % Sn, 0,21 % Zn, 3,52 % Pb, 0,28 % 

Fe, 0 ,1 4 %  N i +  Co.
W e  find fo r these samples, that they m ostly contain so much

tin, that they certa in ly  deserve the name o f bronzes, but nevertheless
the contents o f lead and even o f zincum is ra ther obvious, and b igger

than in  real pure bronzes.
II. B ronze-na il from  the gates in the palace o f K in g  Shalmanesir 

the 2d. —  A t the same time as I go t the bronze bands 
be longing to the said famous gates4. S ir E rnest W a l l is  

B udg e  was kind enough to send along w ith  them a nail, w ith  
which the bands had been fixed to the wooden doors. As 
the sample o f the bands, the nail too was rather oxidized. 
It was heated in  a current o f pure hydrogen, and lost hereby 
3,22 % o f its w eight. The result o f the analysis does show 
the com position reckoned on the reduced substance.

F o r comparison we add the compositien o f the band ac

cord ing to our fo rm er analyse:
Cu Sn Pb Fe Zn As 

nail . . 8 1 ,1 %  11 ,40%  0 ,4 7 %  0 ,5 1 %  0 ,1 9 %  0 ,12%  
band . 90,0 % 8,75 % 0,41 % trace tr . tr.

I I I. E ast asiatic bronzes fro m  the collection l  oretssch. In  19 1 7 

D r. E. A . V or etzsch  o f  the German legation in N orw ay had 
the kindness to supply me w ith  some samples o f his private

4 look my paper in „Ancient Egypt” 1923 pg 13.
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colle tion o f Chinese bronzes, collected du ring  his fo rm er stay 
w ith  the German legation in China. Some o f our analyses 
relate to th ings mentioned by dr. V o r etzsch  in  his book on 
old Chinese bronzes.5

1. The analysed b it belonged to the Kettle -drum  described by 
dr. V oretzsch  in his book pg. 237, fig . 124.

4. The sample in knife shape (Voretzsch pg. 37, fig. 1) from  the 
Chou-dynasty (1122— 249 b. Ch.) were used as coins in 
aid Chinese times. The high content o f lead was indeed ve ry  
extraord inary . C erta in ly  we find in the lite ra tu re  on bronze, ana
lyses o f samples w ith  rather h igh contents o f lead, but ve ry  seldom 
the figures w ill exceed 20 %. v. B ib r a  says6, that in  the old 
Roman republican time the m oney-ingots (“ as” ) were 
made w ith  an addition o f rather much lead to copper o r 
bronze to make it more fusible, and he states in  coins from 
that time contents o f lead un til 29,3 %. F rom  younger times 
h igh contents o f lead is to consider as a falsification fo r the 
t in ; — the “ plum bum  n ig rum ”  was used as a cheaper sub
stitute fo r “ plumbum album ” , o r even it may be considered as 
substitute fo r copper. —  Analyses o f bronzes from  the 
M erov ing ian  age show contents o f 10— 44,06 °/o lead7, and 
among 50 bronzes from  China, Cochinchine and India, we 
find 2 Chinese coins (“ patec”  and „tschen” ) w ith  31,4 and 
4 2 ,2 %  lead. Even fo r the japanese bronze Karahana, the

5 E. A. Voretzsch: Altchinesische Bronzen. Jul. Springer, Berlin 1903.
6 Ernst Freiherr v. Bibra: Die färonzen und Kupferlegierungen der alten und 

ältesten Völker. Erlangen 1869.

7 v. Bibra, 1. c. pg. 202.
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contents 44 °/o o f lead is said to be the upper lim it o f this 
metal. The find ing  o f 54,0 °/o o f lead in our knife-coin, in i
tiated us to repeat the analyse, and great was our astonish
ment, when we on ly  found 2,91 °/o Pb. A  th ird  analyse o f 
the same knife showed 25,30 % Pb. In  the tw o instances, 
fo r which we have even the contents o f copper, we see that 
the contents o f copper varies inverse w ith  the lead. The 
other metals are not subm itted to so b ig  variations, but it  is 
ra ther curious, that a trace o f cobaltum w ithou t n ickel accom
panies the excess o f le a d ; a trace o f nickel w ithou t cobaltum 
was shown in the part w ith  more copper and less o f lead. 
I t  seems, that i f  a so b ig  quantity  o f lead is m ixed w ith  
m olten copper, the a lloy in  congealing w ill separate in parts 

w ith  more and less contents o f lead.
IV . F o r illus tra tion  o f the question o f an exis ting  copper-age in 

N orw ay preceding the bronze age, I specially asked professor Id. 
S h e t e u g , Bergen, to furn ish me w ith  some o f the ve ry  eldest known 
finds o f bronzes from  this county. Professor S h e t e l ig  was kind enough 
to send me a piece o f bronzelike metal from  an old place from the 
stone-age at Ruskenesset, Fana in H ordaland. A s  already mentioned 
in m y fo rm er paper8 the analysis showed a real tin-bronze w ith  
x i r8o°/o. tirt and 63 ,36%  copper. The b it was ra ther rusty, but in 
unoxidised substance the contents w ould be 15%  tin , so there is 
no doubt, that th is b it from  the stone age means a real bronze and 
not on ly  a copper bit.

I  am in  debt to  professor H . S h e t e u g  fo r some other speci
mens from  the ve ry  oldest bronzes found in N orw ay. H ere I take 
lib e rty  to repeat the result o f m y analysis o f them.

Museum etc. Find and locality Cu % Sn % Zn°/o|pb %  
1

Ag° 0 Fo % Ni °/o Co% As %

I-  B. 3295 Aurland 1879 7 9,34 — — tr.

2. B. 4191 Palstaff, Haaheim, 
1883 84,48 6,66 3.64 i >°3 tr I  ,80 0,37

3. B. 3389 Axe, Ullensvang 87,15 5,86 1,66 0,80 - 2,17 0,31 — 0,28

4. B. 5921 Axe, Sondmore 89,18 7.3.9 7 - - 1,24 0,37 — 0,37»

1. c. my former paper 1923. p. 26.
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8 JO HN S EBE L I EN H.-F. Kl.

W e  see, that all these eldest specimens o f “ bronzes”  in N o r
way are real tin-bronzes, and we have no evidence f o r  a copper 
age in  th is country. O f course the a lloy is not m ixed here, but 
must be supposed to be im ported from  abroad, obviously from 

England.
V .  —  Coins fro m  the N um ism atic Collection o f  the University, 

Oslo. —  In 1922 I  received through the benevolence of dr. F o n a h n  

at that time d irec to r o f the said collection, some specimens fo r ana

lysis, v iz :

1. A  Chinese knife-shaped coin, looking  like  the piece mentioned 
above under III, 4, but belonging to the “ M ing series” , and 
o f a more homogeneous composition than the specimen from 
the collection o f  dr. V or etzsch  The result o f the analysis was

Cu °/o Sn °/o Zn °/o Pb °/o Fe°/o Ni °/o Co °/o As °/o Sb °/o Ag °/o

47.°
I I >57 
V V53 o,99

I 4 3 ’8 5  

U3.5°
tr. tr. o 0,91 tr. tr.

I t  rea lly  shows a h igh  content o f Pb, but no t so high, as in 
the knife-coin from  the collection V o r e tzs c h . Even in other respects 
these too samples are not quite o f the same composition.

The other specimens received, were the fo llow ing :

Cu % Sn % Zn°/o Pb °/o Fe /°o Ni % Co % As% Sb %

2. Roman „As” , year 
8 9 — 91 b. C ............. ..

3. Emerita Augusti
88,20 7.76 0,2 0,56 tr. 0 0 0 O

Hispania time of 
Augustus...................... 88,30 6,60 tr. 9,36 0,8 o ,17 tr. 0 tr.

4. Corduba, Hispania. . . 9 ° , 70 7,82 0,17 O tr. 0 0 tr. tr.

5. Astapa, Hispania. . . . 71,60 4.00 tr. 20,5
f
i

0,5 0 0 0,41 tr.
0,11

o ,776. 10 Reis 1765, Portugal 98,01 0 0
\ 1,15 0,09

0 0 0,12

7. 10 Reis 1737, Portugal
f 98,20  
\90 ,22

1 0,08
\  0.09

0 1 0,71 
\  0,70

0 - - - -

8. 80 Reis 1828, Brazil 98,83 0 4 5 0 0.33
1
\

0,15

9. 2 sous 1791, France . 76,14
(20,95
(20,47 0,53

i  2,02 
1 2,06

o, i  7 
0, T 8 - - - -

10. 5 centimes, Republ. /  94 »9 7 f 2.28 9 ( 4 ,71
Française, an 7 .......... l 95,°4 \  2,22 V 1,64

i r .  6 Farnisi, Naples & 195.05 1 2,25 f 1,63
Sicily 1800................... \ 9 7 .0 3 | \  2,26 V 1,67
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T h e  coins from Portugal and B razil consist o f so much copper, 
more than 98 °/o, and the content o f the other metals is so small, 
that we are inclined to believe, that these small quantities are on ly 
accidental im purities, and these coins are to be considered to consist 
o f on ly copper. — The other coins have so much tin , that they no 
doubt are to be judged as bronzes. The 2 — sous piece from  
France 1791 (no. 9) has an extraord inary b ig  content o f tin.

In  the Roman A s  (No. 2) we did not found any lead. Th is  is 
in accordance w ith  v. B ib r a 10 11, who mentions, that on ly  in  the eldest 
time there was put a ra ther b ig  lo t o f lead to the As  fo r making 
the metal o f greater fus ib ility . A t the time o f Augustus, the coins 
d id no t contain any lead, o r on ly  ve ry  small quantities as accidental 
im purities. La te r on, at the time o f M a rc  A u re l  we w ill find  again 
rather high quantities o f lead in the roman coins".

10 1. c. pg. 74 — 75-
11 Hammer; Gehalt des antiken Kupfergeldes. Zeitschrift fur Numismatik. Berlin 

26. Bd. 1908.
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K r. 1,50.

» 3. J o h a n  S c h r e i n e r .  Trondelag og rikssamlingen. K r. 4,00.
» 4. G u s t a v  H ö l s c h e r .  Urgemeinde und Spätjudentum. K r. 1,60.
» 4 b. O l a f  B r o c h .  A rkivstud ier i Russland M ai— ju n i 1928. K r . 4,80.
» 5. T h e o d o r e  C.  B i e g e n .  The “ Am erika Leiters” . K r. 1,50.

1929.
No. 1. S t e n  K o n o w .  Saka Versions of the Bhadrakalpikäsütra. K r. 2,00.

* 2. D i d r i k  A r u p  S e i p .  Den legendariske Olavssaga og Fagrskinna. K r. 1,00.
> 3. M a g n u s  O l s e n :  Stedsnavn og gudeminner i Land. K r. 5,00.
* 4. E r n s t  W . S e l m e r :  D ie methodische Verwertung der Tonhöhenkurven. K r. 2,50.
» 3 I n g e r i d  D a l :  Ursprung und Verwendung der altnordischen »Expletivpartikel«

of, mn. K r. 4,80.

1930.
No. 1. A s g a u t  S t e i n n e s :  Gamal skatteskipnad i Noreg. K r. 6,50.

* 2. J a n  J o r g e n  A ln s e s : Om malet i A M  309 fol., händ b. Kr. 1,75.
» 3. E r n s t  W . S e l m e r :  Reisekymographion m it Beruszvorrichtung. K r. 2,00.

1931-
No. 1. F i n n u r  J o n s s o n :  Austrfararvisur. K r. 0,80.

» 2. E i l i v  S k a r d :  Zwei religiös-politische Begriffe Euergetes-Concordia. K r. 5,00. 
> 3. J o h n  S e b e l i e n :  Further Analyses of old Bronzes. K r. 0,80.




