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ABSTRACT 

Scandinavian Glass Vessels of the F i r s t Millennium AD - A 
Typological and Physical Examination 

Ph.D Thesis. J . R. Hunter, Department of Archaeology? 

University of Durham, June 1977 

The t h e s i s i s concerned with the study of Scandinavian 
glass v e s s e l s of the f i r s t millennium AD. I t examines the 
sig n i f i c a n c e of these a r t e f a c t s i n ea r l y society and considers 
i n d e t a i l the archaeological contexts of b u r i a l and occupation 
s i t e . A major part of the study i s concerned with methodology 
and the problem of fragmentary material. A d e t a i l e d typological 
a n a l y s i s i s made using new methods of data presentation enabling 
chronological, geographical and typological information to be 
presented simultaneously with the a i d of computer f a c i l i t i e s . 
The r e s u l t s of t h i s are compared to data derived from the 
physic a l examination of selected samples by electron beam 
micro-probe a n a l y s i s (major elements) and neutron a c t i v a t i o n 
a n a l y s i s (trace elements). The r e s u l t s indicate that the 
d i s t r i b u t i o n of glass within Scandinavia i s more complex than 
o r i g i n a l l y thought. Two areas of o r i g i n appear to have existed 
one of which may l i e within Scandinavia i t s e l f . 

The work i s presented i n two volumes, the f i r s t containing 
the text and the second containing a de t a i l e d catalogue of a l l 
gla s s vessels and fragments discovered i n Scandinavia together 
with relevant descriptions, information regarding archaeological 
context and references. 
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PREFACE 

This thesis i s concerned with the study of Scandinavian glass 

vessels of the f i r s t millennium A«D. I t examines the significance of 

these artefacts i n early society and considers i n d e t a i l the archaeo­

l o g i c a l contexts of b u r i a l and occupation s i t e s . A major part of 

the study i s concerned with methodology and the problem of fragments. 

A detailed typological analysis i s made and t h i s i s compared to data 

derived from two d i f f e r e n t methods of physical examination on selected 

samples. 

The work i s presented i n two volumes, the f i r s t containing the 

t e x t and the a n a l y t i c a l reports and the second containing a detail e d 

catalogue of a l l glass vessels and fragments discovered i n Scandinavia. 

Cross-reference to the catalogue i s made by quoting the i n d i v i d u a l 

catalogue entry number i n parenthesis i n the main t e x t . The chronological 

d e f i n i t i o n s adhered t o throughout are those of the Swedish system and 

ref e r to the Roman, Migration, Vendel and Viking Periods. A f u l l e r 

explanation of t h i s system i s given i n chapter f o u r . 
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CHAPTER ONE - GLASS AS AN ARTEFACT 

Our knowledge of early glasses i s derived from the researches of 

numerous scholars. The subject has been reviewed p e r i o d i c a l l y when 

new objects appeared or when fresh evaluation seemed necessary ^ \ 

The works published on the subject d i f f e r i n aim, method and i n range of 

material used and consequently have a tendency to confuse rather than 

enlighten any reasonable survey of glass h i s t o r y . Inconsistencies of 

terminology, differences i n chronology and a persistent disregard f o r 

the study of glasses w i t h i n a social context have a l l combined to form 

t h i s p i c t u r e . The accepted conventions produce works which either concern 

themselves with a t o t a l evaluation of a small number of t y p o l o g i c a l l y 

s i m i l a r objects or with a generalised survey defined chronologically. 

In the l a t t e r the relevance of the chronological l i m i t s i s r a r e l y 

explained. There are few works which combine a comprehensive catalogue 

of objects and a broad chronological frame-work that allows systematic 

typological development to be traced. 

The s i t u a t i o n i s not confined t o glass, or for t h a t matter only t o 

ar t e f a c t s . Maimer has already shown t h a t on the broadest scale the very 
(2 

systems on which archaeological studies are based are open to c r i t i c i s m 

The e a r l i e s t p r e h i s t o r i c periods are approached and defined using 

geological, climatological and other environmental l i n k s . The l a t e r metal 

ages are defined chronologically. The Scandinavian Iron Age, although 

divided chronologically i s e s s e n t i a l l y defined by typological change i n 

various a r t e f a c t s . Maimer's aim i s to u n i f y the comparative approaches 

at a l l l e v e l s of archaeology. He sees consistent and uniform methods of 

description as being fundamental to the proper understanding of 
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archaeological remains. Without doubt his suggestions are v a l i d but 

the p r a c t i c a l d i f f i c u l t i e s which emerge are so formidable that they are 

almost impossible to carry out f u l l y * Nevertheless, his ideas r e f l e c t 

the major elements of contemporary archaeological t h i n k i n g and wherever 

possible i n t h i s study e f f o r t has been made to follow them. 

A large proportion of the Scandinavian material was discovered from 

excavations which took place as early as the nineteenth century. This 

consequently presents problems regarding the v a l i d i t y of the documentation 

and recording. Although one must acknowledge c e r t a i n shortcomings i n 

t h i s heritage one cannot r e j e c t o u t r i g h t works which were undertaken 

according to the conventions of e a r l i e r times. Not only has the archae­

o l o g i s t to evaluate his own material but also has he to v e r i f y those 

sources on which he has cause to r e l y . I t i s at times when the value of 

standard works such as Werner's "iMunzdatierte austrasische Grabfunde" i s 

examined i n terms of i t s sources and found to be suspect that one realises 
(3) 

the p o t e n t i a l danger of accepting without question e a r l i e r research v . 

As any corpus of archaeological ar t e f a c t s i s continually growing i t 

becomes a l l the more important that the methods used to describe the 

material are precise, c l e a r l y defined and are applied equally to a l l items 

under consideration. The next scholar w i l l i n v a r i a b l y reconsider the 

study i n the l i g h t of new finds and produce a new i n t e r p r e t a t i o n . The 

least we can do i s to ensure tha t a l l the available material i s recorded 

for him i n a way that w i l l allow him to gain rapid information and t o add 

his own data without d i f f i c u l t y . MNo archaeologist can ever describe his 

records i n such a way t h a t his successors do not need t o return to them"^ 4 

I t i s important i n any d e s c r i p t i v e and c l a s s i f y i n g process t h a t accurate 

and empirical methods should be used to allow t h i s type of c o n t i n u i t y of 
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i n t e r p r e t a t i o n t o be maintained. This i s not to suggest that an 

ordered methodology i s s o l e l y t o assist the evolution of archaeological 

i n t e r p r e t a t i o n . That i s only one aspect. By using the maximum value 

of the material i n an ordered manner - that i s t o say when a l l the items 

have been subjected t o the same c r i t e r i a at the equivalent stages of 

description - one i s l i k e l y t o achieve a more accurate understanding of 

artefacts and the people who used them than by any other method. One i s 

doing no more than taking the l o g i c a l and defined proceedures of pure 

science and applying them to archaeological m a t e r i a l . 

A general t r e a t i s e on method would hardly answer my e a r l i e r 

c r i t i c i s m s . The understanding of peoples and artefacts i s not attained 

s o l e l y by objective c l a s s i f i c a t i o n any more than by subjective reasoning. 

Most works devoted t o glass have been concerned merely w i t h glass as an 

i s o l a t e d object. Rarely i s the significance and function of the item 

questioned and even more seldom does one read of the problems concerning 

the r e l a t i o n s h i p between the glass vessel and the nature of the s i t e or 

b u r i a l from which i t was found. Glass studied i n t h i s way disregards the 

importance of the social environment. The i n i t i a l stage of method l i e s 

i n an evaluation of the sociological implications and not of the typo­

l o g i c a l . Origins and functions must be considered before any system of 

typology i s established and the s t a r t i n g point for t h i s l i e s i n the 

archaeological context of the material i n question. The only r e a l way of 

understanding how or why the object was used i s to examine meticulously 

a l l the relevant s i t e evidence. 
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The Archaeological Context 

For the purpose of t h i s work i t i s assumed tha t glass remains are 

l i m i t e d t o three main classes of f i n d s i t u a t i o n , inhumation graves, 

cremation graves and cu l t u r e layers. Included i n the l a s t class are 

chance finds and those from destruction layers. 

Inhumation graves usually provide the best preserved vessels although 

there are many such graves which only produce fragmentary glass. I t has 

often been considered that vessels from inhumation graves were usually 

i n t a c t at the time of b u r i a l and therefore should remain complete u n t i l 

the time of i n i t i a l discovery. This i s not always the case and there are 

several exceptions a notable example being an inhumation i n which a single 
(5) 

glass fragment was seemingly l a i d symbolically v . The significance of 

such depositions i s pursued i n chapter 2. Deterioration i n the state of 

a complete vessel from t h i s type of grave i s t h e o r e t i c a l l y due to natural 

a c t i v i t y of the s o i l , to collapse of chamber or c o f f i n or to careless 

excavation. 

Glass from cremation graves has played a minor p a r t i n e x i s t i n g 

studies f o r the reason t h a t the mutilated fragments were often not 

susceptible to any form of typological analysis. Here they w i l l be used 

as a large and important p a r t of the corpus. The r i t u a l of the cremation 

ceremony i s an essential factor t o be considered. I t i s usually agreed, 

from archaeological and l i t e r a r y evidence, th a t i n the majority of 

instances the funeral pyre was constructed i n a l o c a t i o n away from the 
(6) 

ultimate p o s i t i o n of the grave . We have, therefore, a two-fold 

sequence of events. The f i r s t involves the burning of the corpse together 

with the grave goods and the second involves the c o l l e c t i o n and b u r i a l of 
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these remains either i n whole or i n p a r t . This i s by no means a 

universal r i t e . Evidence e x i s t s from several Scandinavian cremations 

showing t h a t complete objects were sometimes added separately t o the 
(7) 

b u r i a l rather than to the i n i t i a l pyre . This i s also pursued i n 

chapter 2. There i s no guarantee t h a t a l l the residual glass from the 

pyre was transmitted to the grave, nor i s the absence of glass i n the 

cremation grave i n d i c a t i v e of the absence of glass on the pyre. To be 

r e a l i s t i c we have l i t t l e idea of the scope and d i s t r i b u t i o n of glass 

remains i n periods when the practice of cremation was commonplace. Even 

the p o s i t i o n of the vessel i n r e l a t i o n to the heat of the pyre may have 

had some bearing on the conditions of the remains at b u r i a l . The 

temperature at which glass melts has been used i n the study of associated 

cremation remains, notably the bones themselves, but r a r e l y has the 
(o) 

c o r o l l a r y been considered useful • Many of these remains reach us as 

indeterminable shapes of d i s t o r t e d matter, devoid of form, traces of 

ornament, and often without clear i n d i c a t i o n of colour. Conversely some 

remains are only broken and twisted as a r e s u l t of the heat. 
Glass from culture layers i s not usually discovered i n forms 

susceptible to complete r e s t o r a t i o n , and we can divide the fragments i n t o 
(9) 

three broad types . 

1) Fragments of vessels caused by domestic breakage, whether 

found i n l i v i n g areas, work areas, p i t s or chance f i n d s . 

2) Fragments caused by the destruction of bui l d i n g s . 

3) Fragments which reached the area of discovery i n t h a t form 

for the purpose of re-manufacture i n t o other items, i . e . beads. 

Vessels i n domestic use are subject to f u r t h e r investigations concerning 
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the function of p a r t i c u l a r vessels, t h e i r a v a i l a b i l i t y , and not le a s t 

t h e i r significance s o c i a l l y . I t seems u n l i k e l y t h a t glass vessels could 

have had a long l i f e owing to the very f r a g i l e nature of the metal and to 

the conditions of habi t a t i o n i n which they must have been used. Vessels 

from occupation layers are discussed i n d e t a i l i n chapter 3. Vessels 

which do not coincide with normally accepted chronological l i m i t a t i o n s of 

type may perhaps be exceptional but are most probably due to f a u l t s i n 

method of approach to the subject. 

Fragments i n destruction layers are t h e o r e t i c a l l y from vessels 

which were complete at the time of destruction, unless we are t o assume 

that fragments were stored w i t h i n a bu i l d i n g for some special purpose. 

As the most common form of destruction was by f i r e we may expect these 

fragments t o be d i s t o r t e d as wel l as scattered.Destroyed buildings were 

often re-used, or at least the same s i t e was re-used. In t h i s case 

debris may have been removed and the fragments dispersed, and thus at the 

time of discovery these fragments would f a l l i n t o category I . 

Fragments brought to the s i t e of discovery f o r the purpose of r e -

manufacture i n t o other items are perhaps the most d i f f i c u l t t o i d e n t i f y . 

We must assume that the s i t e i n question bears at least some r e l a t i o n to 

an e x i s t i n g trade route, and t h a t the manufacture of other glass items by 

the secondary process i s i n some way apparent. I t i s also essential that 

necessary tools and requirements for t h i s process are evident. The 

re l a t i o n s h i p and significance of the types of buildings i n which these 

fragments occur i s also a matter for discussion. Fragments found i n a 

sunken hut i n Valleberga, Sweden seem to be i n an unusual or inappropriate 

context. Glass from that period i s rare i n Scania and as a luxury item i s 
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anomalous i n a structure of t h i s kind The area of discovery has 

been associated with trade routes from the continent to the Malaren 

region, and therefore a ce r t a i n p o s s i b i l i t y e x i s t s f o r the access of e i t h e r 

complete vessels or quan t i t i e s of fragments. These sunken houses at 

Valleberga also contained evidence of metal working as w e l l as y i e l d i n g 

fragments of glass rods and a selection of beads 

At Dinas Powys i n Wales s i m i l a r glass fragments were discovered, and 

i t was suggested that they were imported i n t h a t condition for the 
(12) 

s p e c i f i c purpose of re-manufacture • Evidence of other imported goods 

and indications of metal-working were s i m i l a r l y represented. The problem 

of the material from Helgb has also brought about the t e n t a t i v e suggestions 
(13) 

t h a t fragments were imported i n large quantities v . Metal working i s 

also evident at Helgd and although the r i c h finds i n the area would 

suggest the importation of whole vessels, the sheer quantity of fragmentary 

remains w i t h i n the context of r e l a t i v e l y few structures i s s u r p r i s i n g . 

Although the culture layers i n which the fragments were discovered are 

said to span several centuries the number of fragments i s s t i l l remarkable 

and on present evidence not one vessel could be restored to anything 

approaching complete form. Unless evidence can be found to state otherwise 

one i s obliged to assume that these fragments existed i n i t i a l l y on the s i t e 
(14) 

as complete vessels Against t h i s the production of a f i n d frequency 
chart showed tha t i n the main a l l the glass fragments were centred around 

(15) 

one p a r t i c u l a r group of structures x . This i n i t s e l f suggests e i t h e r a 

central store or place of manufacture. The area of density coincides with 

the d i s t r i b u t i o n of imported objects on the s i t e and places a c o r r e l a t i o n 

between the two groups of ma t e r i a l . However i t s t i l l f a i l s t o answer the 

question concerning the importation of e i t h e r complete or fragmentary items 

i n the f i r s t instance. 
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I f the importation of vessel fragments could ever be proved by 

some p o s i t i v e means another problem emerges. Evidence f o r re-manufacture 

has h i t h e r t o been inconclusive, and thus the method of approach t o glass 

studies has always been orientated on the assumption t h a t excavated 

fragments were at one time pa r t of a complete vessel near the l o c a t i o n 

of discovery. The appearance of an incomplete item i n the f i r s t instance 

needs a d i f f e r e n t approach and requires i n i t i a l discussion i n terms of 

function rather than i n terms of form and decoration, both of which to 

a ce r t a i n extent become i r r e l e v a n t . Again the importance of a thorough 

i n s i g h t i n t o the problems of the background and o r i g i n of the vessels 

cannot be over-stressed. 

C l a s s i f i c a t i o n 

A method f o r t a b u l a t i n g types of background information was devised 

by Vossen i n a study of c l a s s i f i c a t i o n systems i n American archaeology 

He defined the two main systems i n use, the ana l y t i c and the synthetic. 

The former i s useful here and i s i l l u s t r a t e d i n i t s general form i n 

f i g . I . An application of t h i s model with regard t o glass i s produced i n 

f i g . 2. At the i n i t i a l stage the basic material i s divided i n t o f i v e 

groups each defined i n terms of function. A l l these groups represent 

types of glass, or conditions of glass remains a t the time of manufacture 

or at the time of importation. As we are concerned with the use and 

d i s t r i b u t i o n of glass w i t h i n Scandinavian contexts the material can only 

be considered i n i t s state at the time of any importation and not i n terms 

of a d i f f e r e n t state p r i o r to importation. The uses to which I have 

ascribed them are out-lined only i n the most general terms and do not take 

i n t o account i n any way whatsoever man's inventiveness or ingenuity i n 

re-using e x i s t i n g a r t i c l e s to supply his own needs. The f i v e groups 
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consist of window glass, glass fragments f o r re-use, vessels, 

independent glass objects such as lamps and statuettes and dependant 

glass items such as glass ornamental mounts. 

The corpus of material i s almost t o t a l l y concerned with vessel 

glass i n one form or another. The four other groups play a lesser r o l e 

and I have not expanded them f u r t h e r here. The vessels can be sub­

divided i n terms of usage under the headings " s c i e n t i f i c " , "domestic" 

and " r e l i g i o u s " . This i s a more s i m p l i f i e d terminology than might be 

desired but the scope i s l i m i t e d by the evidence available f o r the 

period. " S c i e n t i f i c " usage includes any vessel which may have a 

medicinal or even surgical purpose as well as those which are more 

s t r i c t l y associated with early technology. Admittedly, there i s l i t t l e 

evidence f o r either but one cannot dismiss glass objects such as t h a t 

from Varpelev, Denmark (133) as being merely an unexplained oddity* 

Glass vessels i n a medical context are not unknown from our period i n 

B r i t a i n , although the evidence becomes much stronger during the mediaeval 
(17) 

period • As f a r as "domestic" vessels are concerned types of use 
and function are r e s t r i c t e d to scanty evidence from illuminated manu-

(18) 

s c r i p t s • The word "domestic" may have greatly d i f f e r e n t connotations 

of d a i l y use and circumstances of use than those we might consider appro­

p r i a t e today. I f the s t o r i e s of the great h a l l s and the mead-drinking 

have any t r u t h then a single vessel would pass through a great many 

hands. I n the absence of other evidence we must assume t h a t domestic 

vessels were those required f o r table or personal use* A r e l i g i o u s 

context i s again barely supported, especially i n lands where C h r i s t i a n i t y 

was l a t e i n a r r i v i n g . One fragment at l e a s t can be c i t e d , namely the 

blue vessel fragment from Helgb, Sweden (613) to which was a t t r i b u t e d a 
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c e r t a i n Christian significance 

A f u r t h e r sub-division of the domestic group produces two catagories 

d i v i d i n g vessels f o r d r i n k i n g and vessels f o r storage. The former 

consists of beakers and cups while the l a t t e r contains the bowls, j a r s 

and b o t t l e s . I have d i f f e r e n t i a t e d beakers and cups i n the catalogue 

using the c r i t e r i o n of proportion. Cups are thus defined as being those 

vessels w i t h a heighttdiameter of rim r a t i o of less than 1*0. fthere t h i s 

r a t i o i s greater than 1.0 the vessel i s defined as a beaker. Beakers 

and cups were presumably both used f o r d r i n k i n g . The fact that they are 

pr o p o r t i o n a l l y d i f f e r e n t and had d i f f e r e n t volumes would i n f e r t h a t they 

had a s l i g h t l y d i f f e r e n t function. Exactly what t h a t difference was we 

have no idea, but they are nevertheless recorded separately. The storage 

category contains two types of storage vessel. The f i r s t i s represented 

by the open bowls which could not have contained l i q u i d s f o r long periods 

without evaporation. They must have been used f o r containing foods or 

l i q u i d s on a table for short-term consumption. Jars and b o t t l e s were f o r 

longer-term storage perhaps w i t h stoppers or caps of a d i f f e r e n t m a t e r i a l . 

The f a c t t h a t the bowls are usually highly decorated tends to suggest th a t 

they were to be seen, while the j a r s and b o t t l e s were kept i n store 

rooms. This does not preclude other uses for the vessels such as f i n g e r 

bowls or storage for perfumes and spices. 

Glass tends to survive i n the earth to a much greater extent than 

many other materials. There i s every reason to suggest t h a t items which 

may have been d i r e c t l y associated with glass vessels have not survived, 

or at le a s t have not been recognised. The majority of the glass beakers 

which appear a f t e r ca. AD 400 are unstable i n form and are c l e a r l y not 

vessels which could be stood upright on a surface. No wooden or metal 
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stands have been found and rel a t e d to t h i s problem although i t seems 

more than l i k e l y that such items would have been i n use either on a 

table or i n a store-room t o keep the vessels i n t a c t when not i n use. 

The same applies t o forms of bung or stopper, possibly of wood, which 

would have been needed for storage vessels to prevent evaporation. 

The Social Environment 

Together with t h i s background information we must include factors 

i n v o l v i n g a v a i l a b i l i t y and supply. I t i s j u s t as important t o s t a t i s ­

t i c a l l y examine settlements and graves which did not y i e l d glass as i t 

i s to examine those which d i d . The value of p o s i t i v e evidence can only 

be set i n the correct perspective i f compared t o the negative evidence. 

I d e a l l y a l l the glass finds from a given period should be mapped against 

a l l known settlements from the same period. There are numerous factors 

which should be introduced here. We must assume t h a t the quantity of 

glass i n an area depends on several f l u c t u a t i n g circumstances i n v o l v i n g 

the cost of the item, the proximity of trade l i n e s and p o s s i b i l i t y of 

commerce, the usefulness of the wares, the social status of glass as a 

commodity and the frequency of breakage. I f the cost of a glass item i s 

high either i n real money or i n goods then i t i s u n l i k e l y to be found i n 

the poorer areas. Areas are usually classed as r i c h or poor t o the 

extent that the closed f i n d groups i n graves r e f l e c t e i t h e r wealth or 

poverty although the accuracy of t h i s has been questioned ^ \ Associated 

finds must always be considered. The necessity f o r a close trade-route i s 

self-evident. An item not made l o c a l l y w i l l require some form of commercial 

network however flimsy for c i r c u l a t i o n . I f the item i s made abroad then 

presumably only places near the major trade routes w i l l have the 

opportunity f o r immediate purchase. Areas geographically i s o l a t e d or 
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towns and settlements l y i n g away from these major routes w i l l receive 

the items l a t e r i n time and probably i n smaller q u a n t i t i e s . I t 

therefore seems important t o compare glass density to the proximity of 

trade routes, as we l l as to note a s l i g h t chronological difference 

between vessels i n major towns and those i n more remote areas. 

The usefulness of glass i s d i f f i c u l t to e s t a b l i s h . In less wealthy 

areas or settlements pottery would have s u f f i c e d f o r most needs being 

l o c a l l y made. Glass requires a s k i l l e d production centre of no mean 

economic strength. I n more wealthy c i r c l e s the advantage can only have 

been aesthetic. A tableware which was more de l i c a t e and pleasing to the 

eye than the t r a d i t i o n a l pottery or wooden containers would be a consi­

derable social asset. The social status of a glass vessel depends upon 

the a v a i l a b i l i t y and cost of items. I t would seem natural t h a t places 

i n s t r a t e g i c commercial positions would have access to more glass and 

thus the commodity would become quite common and any social significance 

would disappear. Dr. Erik Nylen has suggested th a t on the island of 

Gotland which i s well known f o r i t s pre-mediaeval commercial prosperity 

glass vessels were common-place and were w i t h i n the means of most people* 

The frequency of breakage i s a factor which would a f f e c t the demand 

for new items. There i s , however, l i t t l e evidence to indicate the l i f e ­

span of a vessel. Presumably the thick e r tougher wares would survive 

longer than the more f r a g i l e items and i t may w e l l be t h a t "exported 

wares" were made d e l i b e r a t e l y tougher to survive transport. Certain 

remarkable Norwegian finds show indications of repair using a metal f o i l 

w i t h datable ornamentation. This s i g n i f i e s t h a t the vessels were worth 

repai r i n g once broken. The vessel from Solberg, Norway (426) i s a Roman 

import dated to the f i r s t or second century while the gold f o i l used to 
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repair i t can be dated to the early f i f t h century • Another vessel, 

from Snartemo (425), shows a s i m i l a r metal f o i l repair but here the time 
(23) 

difference i s smaller • A f u l l l i s t of repaired objects i s given i n 

chapter 2. Neither of the vessels are by any means common ei t h e r inside 

or outside Scandinavia and they may both have been s u f f i c i e n t l y 

valuable or costly to merit repairs which were not only functional but 

also a r t i s t i c i n t h e i r own r i g h t . The need fo r repair suggests t h a t 

the vessels may have had heirloom or sentimental significance and could 

not be replaced by e x i s t i n g forms of the day. 

Before any typology proper can be attempted a l l these functional 

and social factors should be taken i n t o consideration. Any system of 

typological c l a s s i f i c a t i o n should r e f l e c t t o the greatest degree possible 

an understanding of these background problems. Unless there i s an 

acknowledgement of the human environment i n which glass was used then 

any system of c l a s s i f i c a t i o n w i l l only t r e a t the subject i n i s o l a t i o n . 
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CHAPTER TWO - GLASS VESSELS IN BURIALS 

The majority of Scandinavian ar t e f a c t s dated to w i t h i n the f i r s t 

millenium A.D. appear from the context of b u r i a l s . Although discussion 

of these artefacts i s usually centred around such broad topics as 

typology, trade or general l e v e l s of c u l t u r e , remarkably l i t t l e work 

has been attempted i n d e t a i l e d studies of the nature of the physical 

deposition of sp e c i f i c funerary items. This i s a l l the more surprising 

considering that the artefacts used to i n t e r p r e t the d a i l y l i f e of an 

early society are derived almost t o t a l l y from circumstances of death 

and not from the circumstances f o r which they were manufactured or i n 

which they were most used. This i s mainly because such a study requires 

a laborious c o l l e c t i o n of relevant regional and chronological data, and 

because there are few e x i s t i n g works on the subject to which the study 

could be su i t a b l y r e l a t e d . The aims here are t o o u t l i n e the problems 

involved i n a discussion of glass vessels from funerary remains, and to 

i l l u s t r a t e the p o t e n t i a l of the subject f o r future research. 

The d i f f i c u l t i e s are two-fold. The f i r s t i s concerned with the 

evaluation of the source material handed down by previous archaeologists 

and the second i s concerned with i n t e r p r e t i n g the l i n k between the world 

of the dead as shown i n the b u r i a l and the world i n which the dead 

existed. The f i r s t d i f f i c u l t y i s not helped by the absence of w r i t t e n 

works concerning b u r i a l customs. This i s especially apparent i n Norway 

and Denmark. Norwegian l i t e r a t u r e on t h i s subject consists of only one 

major work, by Shetelig i n 1912 This lamentable p o s i t i o n has 
(2) 

recently been discussed i n a paper by Rita-Naess * . However, a more 

fundamental shortcoming i s t h a t much of the e a r l i e r excavated material 

i s without record of c r i t i c a l archaeological information. A study of 
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the entries i n the catalogue which i s derived s o l e l y from published 

reports, and where availab l e , excavation notes i l l u s t r a t e s t h i s 

problem. I n the majority of b u r i a l s there i s i n s u f f i c i e n t recording 

of the nature and size of the b u r i a l monument, the s t r a t i f i c a t i o n of a 

cremated layer, the o r i e n t a t i o n of the body or the p o s i t i o n of the 

grave furnishings. 

The second d i f f i c u l t y , concerning the l i n k between the world of 

the dead and the world i n which the dead existed, i s one usually solved 

with the help of anthropology and ethnography. As early as 1877 Rygh 

wrote t h a t "the more completely we can understand t h i s l i n k , and the 

more c e r t a i n we are of i t s value, the b e t t e r we w i l l be able to protect 

ourselves from reaching the wrong conclusions concerning l i v i n g conditions 
(3) 

at the time of the b u r i a l " v / . 

A detailed study of the i n t e r p r e t a t i o n of funeral remains cannot be 

carried out here. The relevant anthropological and ethnographical back­

grounds to the study are so great and so varied t h a t i t i s only possible 

t o o u t l i n e the general approaches and problems. Funerary remains are 

usually discussed with regard to four f a c t o r s ; the v a r i a t i o n of the 

b u r i a l theme, the concept of the afterworld, comparative wealth and 

poverty and the significance of the grave goods. They are a l l i n t e r ­

dependent. Archaeological evidence alone can b u i l d no more than a super­

f i c i a l p i c t u r e strengthened by ethnographic p a r a l l e l s . However, i n the 

chronological periods under study there are f o r t u n a t e l y several surviving 

l i t e r a r y works which either i n f e r or describe concepts of death and give 

accounts of b u r i a l practices. The standard work used i n t h i s respect i s 

the Old English poem "Beowulf". The des c r i p t i o n of the death of Scyld i n 

which the c h i e f t a i n s body i s sent out to sea equipped with a l l his 
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treasures i s a scene which acknowledges the concept of a journey a f t e r 

d e a t h ^ . Nevertheless the r h e t o r i c a l question asked by the poet, "Who 

can t r u e l y say who received t h a t cargo?" i n f e r s t h a t the splendour of 

the r i t u a l was i n the pageant of the ceremony rather than i n the 
(5) 

concept of a journey t o a s p e c i f i c place . The same problem appears 

i n a much-discussed passage from the "Seafarer" where the poet laments 

his place i n l i f e and t e l l s how his soul becomes restless and urges 

"that I may v i s i t the d i s t a n t lands of strange p e o p l e s " S u c h 

sources can only suggest the most general concepts of the a f t e r l i f e , and 

taking i n t o account the heroic t r a d i t i o n s i n which they were w r i t t e n are 

u n l i k e l y to be h i s t o r i c a l l y accurate. The Journey i t s e l f i s common t o 

a l l European mythology. There i s l i t t l e doubt that the funeral of 

Scyld was accurate i n ce r t a i n respects. The evidence of the r i c h l y 

furnished boat can be seen i n buri a l s such as those at Oseberg, Borre 

and Vendel but l i k e t h e i r l i t e r a r y p a r a l l e l s they belong to c h i e f t a i n s , 

heros or even r o y a l t y and therefore the circumstances are special rather 

than t y p i c a l . Nevertheless the presence of stone settings around graves 

i n the shape of a ship are known i n Sweden from as early as the l a t e 

Bronze Age. 

Additional archaeological and l i t e r a r y evidence shows t h a t t h i s was 

only one of the many b u r i a l customs practised. Another funeral, t h i s 

time of Beowulf himself, i s of equal i n t e r e s t . Here the body was t o be 

burnt and l a i d upon "a splendid pyre hung about with helmets, shields 
and shining c o r s l e t s " a l l of which would presumably be consumed by the 

(7) 

f i r e . A v a u l t was b u i l t around his ashes and additional treasure 

plundered from the dragon's l a i r placed w i t h i n the barrow. Not only 

does t h i s indicate the habi t of placing uncremated grave goods i n the 
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monument, but i t also provides an archaeological warning i n that 

these l a t e r o f f e r i n g s were described as "ancient" a t the time of the 

b u r i a l . The dating of a b u r i a l i s therefore made more arduous. 

The same problem arises w i t h the presence of "heirloom" objects the 

dating of which has l i t t l e relevance t o the date of the b u r i a l . 

The custom of cremation i s perhaps best explained i n the account 

of the Arabic t r a v e l l e r Ibn Fadlan who described a Norse funeral on his 

v i s i t t o the Volga i n AD 922 v . He was informed that the reason f o r 

cremation was i n order to allow the deceased to journey t o paradise 

as quickly as possible rather than t o be eaten by worms i n the ground. 

This p a r t i c u l a r funeral was for a c h i e f t a i n but there i s no mention 

of tangible signs of wealth placed alongside the body before or a f t e r 

cremation. 

Many of the references r e l a t i n g to b u r i a l s comment s p e c i f i c a l l y 

on the i n s e r t i o n of precious objects w i t h i n the grave. I n many cases 

the t r a d i t i o n of the l i t e r a t u r e uses the word "gold" to denote objects 

of value. In the "Seafarer" the poet t e l l s t h a t "A man may bury h i s 
( Q ) 

brother with the dead and strew his grave with golden things • • ."N . 

A passage i n "Beowulf" i s more cynical mentioning that the gold buried 

i n the mound was "as useless to man as i t was b e f o r e " T h i s comment 

introduces the problems of i n t e r p r e t i n g the choice of goods and the 

reasons f o r placing them there. Professor Piggott commented t h a t a l l 

tomb o f f e r i n g s were bound to have been s o c i a l l y selected according t o 

c r i t e r i a that remain unknown today^ 1 1^. He also pointed out t h a t grave 

goods i n no way represented a random sample. The practice of i n s e r t i n g 

objects and t o o l s from d a i l y use i s almost universal throughout 

Scandinavia, although t h e i r relevance to the known mythology i s sometimes 
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obscure. Closed f i n d groups from inhumation b u r i a l s may only represent 

a display of worldly wealth at death or i n the next world. Many 

b u r i a l s , notably those from Birka, Sweden contain evidence f o r the 

occupation of the deceased such as a p a i r of scales or a set of smith's 

t o o l s . In many cases the furnishings are positioned i n the grave i n 

groups each of which has i t s own p a r t i c u l a r s i g n i f i c a n c e . These 

groupings often contain assemblages of arms, personal ornaments and 

valuables or utensils and tools and are presumably p a r t i c u l a r t o the 

person concerned rather than general t o a l l b u r i a l s . 

Determination of comparative wealth from these remains has been 

the focus of much discussion. Ucko has pointed out that according to 

ethnographic p a r a l l e l s the i d e n t i f i c a t i o n of r i c h and poor members of 

the same society from funerary remains i s not as simple as archaeologists 
(12) 

have believed i t to be . On a more general c u l t u r a l l e v e l , a paucity 

of grave goods does not necessarily imply a low l e v e l of material 

wealth. In the study of a p r e h i s t o r i c society i t would be dangerous t o 

argue comparative wealth or poverty without an understanding of the 

anthropological background and a knowledge of ethnographic p a r a l l e l s . 

However, i n a p r o t o - h i s t o r i c or h i s t o r i c time there i s less need f o r 

t h i s . Other factors such as l i t e r a r y evidence and known trade routes 

can a s s i s t . The task here i s to determine the significance of glass 

i n b u r i a l s and t h i s i s a task which can best be carried out by accurate 

determination of po s i t i o n s , types of vessel and comparative regional 

and chronological surveys. The basic d i f f i c u l t y i s unfortunately i n 

assessing the value of source m a t e r i a l , much of which lacks the v i t a l 

archaeological information. 
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Some mention should be made of the b u r i a l type i t s e l f . The 

varied d i s t r i b u t i o n of types throughout Scandinavia i s usually 

explained as being due to the presence of d i f f e r e n t c u l t u r a l groups. 

However, a study of Norway where habitable land has always been 

l i m i t e d shows tha t d i f f e r e n t practices took place i n the same areas 

and at the same time. This has been the subject of much discussion 

centering on the argument as t o whether culture change through 
(13) 

immigration was represented by concepts rather than by a r t e f a c t s . 

T r a d i t i o n a l l y b u r i a l customs have been used to i d e n t i f y d i f f e r e n t 

groups of people on the assumption th a t b u r i a l practices are the kind 

of t r a i t s which can be treated as being diagnostic of d i f f e r e n t 

cultures. This i n turn i n f e r s some form of c u l t u r a l contact. In the 

chronological periods under discussion here t h i s contact i s known t o a 

great extent from documentary evidence and i s supported by archaeological 

findings. Consequently, i n the study of glass i n Scandinavia the best 

method of approach i s by an examination of the material remains, f i r s t l y 

i n r e l a t i o n t o the basic b u r i a l customs and secondly by the study of 

the significance of the grave furnishings. By reconstructing the 

a c t i v i t i e s p r i o r to death i t i s possible to show the relevance of the 

glass vessel w i t h i n those a c t i v i t i e s . 

An examination of the catalogue shows tha t i t i s impossible t o 

associate ce r t a i n types of b u r i a l custom or monument with s p e c i f i c types 

of glass. F i r s t l y the information available i s incomplete and secondly 

the b u r i a l practices and monuments vary considerably both r e g i o n a l l y 

and chronologically. A l l the evidence points to glass as being a 

r e l a t i v e l y common a r t e f a c t i n both cremation and inhumation graves i n 
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a l l periods. An ideal study would be to examine bu r i a l s of a l l types 

and of a l l periods regardless of the presence of glass i n an attempt 

t o produce a s t a t i s t i c a l survey of the use of glass i n b u r i a l s . Such 

a task i s impracticable i n t h i s study. The regional d i s t r i b u t i o n of 

glass from b u r i a l s i s l i s t e d below (Table A) together with the chrono­

l o g i c a l d i s t r i b u t i o n f o r both cremations and inhumations (Table B and 

Table C r e s p e c t i v e l y ) . 

Table A - Geographical D i s t r i b u t i o n 

Location Glass from 
Cremations 

Glass from 
Inhumations 

Bornholm 14 3 
Denmark 66 91 
Gotland 82 18 
Norway 31 68 
Sweden 158 52 
bland 8 3 

359 235 

Table B - Chronoloaical D i s t r i b u t i o n f o r Cremations 

Location Roman Miaration Vendel Vikina Undated 

Bornholm 13 1 - -
Denmark 66 - - - -
Gotland 15 31 27 - 9 
Norway 10 16 1 4 -
Sweden 23 29 41 43 22 
bland 1 4 1 - 2 
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Table C - Chronological D i s t r i b u t i o n for Inhumations 

Location Roman Miaration Vendel Vikina Undated 

Bomholm 2 1 - - -
Denmark 83 5 - 3 -
Gotland 5 8 4 1 -
Norway 25 36 1 5 1 
Sweden 8 3 8 33 -
bland 3 - - - -

The nature of the b u r i a l monument bears l i t t l e r e l a t i o n t o the 

finds w i t h i n the b u r i a l i t s e l f , at le a s t as f a r as the available 

evidence suggests. Some d i f f e r e n t types of b u r i a l monument seem t o 

be l o c a l i s e d , although the majority throughout ScandinaVia from a l l 

periods take the form of some type of mound. The Danish finds which 

are predominently Roman or early Migration contain a noticable 

proportion of urn b u r i a l s few of which are covered by mounds. The 

best example of t h i s type i s the vast gravefield at Mpfrlegardsmarken, 

Denmark. Mound burials are usually described i n terms of t h e i r height 

and diameter and t h i s practice has been followed wherever possible i n 

the catalogue. However, bearing i n mind the p o s s i b i l i t i e s of natural 

erosion or ploughing these measurements may have l i t t l e value. Some 

mounds are s t r i k i n g l y d i f f e r e n t by way of t h e i r size such as the huge 

mounds at the Valsgarde gravefield (Gamla Upsala parish, Sweden) and 

the "Kings Mound" i n the same parish. Through t h e i r magnitude and 

wealth of grave furnishings one must assume them t o be memorials t o 

s o c i a l l y superior i n d i v i d u a l s . I n only one instance i n the catalogue 

i s there evidence of an additional type of grave marker. This i s above 

the cremation b u r i a l a t Husby, Sweden (646) where the b u r i a l mound i s 

surmounted by a small stone c a i r n . Gotland provides the greatest 
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v a r i e t y i n type of b u r i a l monument. In several instances the mound 

i s surrounded by a s e t t i n g of stones either i n the shape of a c i r c l e 

(222, 250), a square (232, 252) or a rectangle (236, 248). Gotlands 

b u r i a l types are notoriously i d i o s y n c r a t i c and bear l i t t l e s i m i l a r i t y 

t o the p l a i n e r monuments i n the rest of Scandinavia. The same applies 

to the small stone c i s t s which enclose many of the Gotlandic 

cremation layers. 

Cremation bu r i a l s themselves contain some i n t e r e s t i n g features 

relevant both t o the study of cremation practice and t o the significance 

of the glass vessels. Several b u r i a l s containing burnt human bone and 

burnt o f f e r i n g s yielded complete glass vessels. These are l i s t e d below: 

Cat. No. Location Date 

122 Denmark Roman 
327 Norway Migration 
336 Norway Roman 
639 Sweden Roman 
701/2 Sweden Roman 
767 Sweden Roman 

Complete vessels from cremation bur i a l s can hardly have been 

subjected to the intense heat of a funeral pyre. Their placing i n a 

cremation layer must s i g n i f y a deposition a f t e r the burning. The example 

from MjAlegardsmarken, Denmark (122) indicates t h a t the practice was not 

a casual afterthought but a specific and deliberate action. Here the 

glass cup was placed among the cremated ashes w i t h i n the funeral um. 

I t would be unwise to deduce from these s i x examples t h a t glass was i n 

some way a special a r t e f a c t or had a p a r t i c u l a r significance t o warrant 

t h i s treatment. Unfortunately no studies have been undertaken with 
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regard t o the use of other ar t e f a c t s i n t h i s respect and i t i s not 

therefore possible t o draw an accurate conclusion. However, the p a i r 

of f i n e l y incised glass beakers from Skivarp, Sweden (701/2) found 

i n a cremation layer suggest that such high q u a l i t y items, presumably 

purchased and buried i n p a i r s , may have held a special s i g n i f i c a n c e . 

The presence of pairs and sets of vessels i n inhumation b u r i a l s i s 

discussed below. Further support f o r the argument i s given by the 

presence of a glass drinking horn from a cremation from Stangeland, 

Norway (429). Here the vessel i s incomplete, the centre p o r t i o n being 

missing. I t i s l i k e l y t h a t the horn was l a i d i n the cremation layer i n 

two parts perhaps i n d i c a t i n g t h a t even the incomplete vessel was of 

some special significance and an appropriate t r i b u t e . There i s 

i n s u f f i c i e n t evidence to i n t e r p r e t accurately, but nevertheless the 

presence of the glass vessel i n these circumstances i s worthy of 

comment. 

Glass can best be studied i n the closed f i n d groups from inhumation 

b u r i a l s . Cremation b u r i a l s cannot be used accurately f o r the reasons 

th a t the grave goods w i t h i n them are not necessarily t o t a l l y represen­

t a t i v e of the offerings l a i d on the funeral pyre with the deceased. As 

there are c l e a r l y numerous variants of the cremation practice i t i s 

almost impossible to use the furnishings with any degree of consistency. 

Inhumation b u r i a l s on the other hand generally provide a valuable closed 

f i n d group representing items and t h e i r r e l a t i v e positions at the time 

of interment of the body. The problem here i s t h a t the excavation of 

many such b u r i a l s , p a r t i c u l a r l y those undertaken i n the nineteenth or 

early twentieth centuries f a i l e d to record the p o s i t i o n of the many 
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artefacts and i n several instances may have f a i l e d to manage a t o t a l 

r e t r i e v a l of the fragmentary item. 

In Scandinavia there are 187 unambiguous inhumation b u r i a l s 

containing glass vessels i n one form or another. Dubious or robbed 

inhumations are not included, nor are b u r i a l s which show the s l i g h t e s t 

evidence of burnt bones or charred o f f e r i n g s . This t o t a l of b u r i a l s 

yielded 148 complete vessels and 87 incomplete vessels, giving a minimum 

number of 235 i n d i v i d u a l glasses. 36 buri a l s contained more than one 

vessel. They can be l i s t e d i n the order of the catalogue i n the 

following manner: 

No« of Complete Incomplete 
inhumations glasses glasses 

Bornholm 3 3 0 
Denmark 62 66 25 
Gotland 19 8 10 
Norway 59 39 29 
Sweden 42 31 21 
bland ,2 1 2 

187 148 87 

A s t r i k i n g f a c t emerges from t h i s t a b l e , namely t h a t the number of 

incomplete glasses i s approximately one t h i r d of the o v e r a l l t o t a l . 

I t i s often assumed t h a t i n the great majority of b u r i a l s of t h i s kind 

the glass vessel was buried i n t a c t and i s therefore t h e o r e t i c a l l y 

r e t r i e v a b l e i n i t s e n t i r e t y , even when broken. This i s c l e a r l y not the 

case and seems to indicate a custom of placing glass fragments w i t h i n 

the grave group, a fact which i n turn may r e f l e c t the value of such 

items i n d a i l y l i f e . The accuracy of t h i s p a r t of the study i s dependent 
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upon the v a l i d i t y of the w r i t t e n sources used, the circumstances of 

discovery and the recording of excavation proceedure. This practice 

of source c r i t i c i s m may i l l u s t r a t e only too w e l l the dangers of 

accepting the value of w r i t t e n material and even physically displayed 

material i n museums. The problems are p a r t i c u l a r l y apparent with the 

use of material discovered i n the l a t e nineteenth or early twentieth 

centuries where methods of r e t r i e v a l , recording and conservation were 

i n many ways d i f f e r e n t to those applied today. 

A study of the material shows t h a t the incomplete items can be 

grouped i n t o two main classes, those which have a small part of the 

vessel missing and are r e l a t i v e l y complete and those which only occur 

as apparently i s o l a t e d fragments often from indeterminable types of 

vessel. A r e l a t i v e l y complete vessel may occur through d i f f i c u l t y i n 

reconstructing fragments of a damaged vessel, necessitating gaps i n the 

f a b r i c and r e s u l t i n g i n an incomplete object i n the museum. Unfortunately 

few excavation reports comment on whether a fragmentary vessel was 

discovered ' i n t o t o * or whether the incompleteness occurred a f t e r recon­

s t r u c t i o n . Another f a c t o r exists here, namely t h a t a s l i g h t l y damaged 

or broken vessel may have been placed i n the grave group on the 

assumption t h a t i t was s u f f i c i e n t l y whole to represent a complete vessel. 

Here i t may be possible to assume that glass was a r e l a t i v e l y rare 

commodity and that t h i s act was a f i t t i n g gesture. There i s l i t t l e 

evidence from other a r t e f a c t s t h a t discarded objects or even refuse was 

placed i n b u r i a l s and any theory t h a t these fragments represent unwanted 

waste i s discounted below by an examination of t h e i r positions and 

contexts i n comparison to those of complete vessels. This fragmentary 
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material can be divided i n t o two groups A and B denoting almost 

complete vessels and fragments respectively. This i s not such a 

subjective proceedure as i t may appear, and the majority of the 

eighty-seven examples f a l l c l e a r l y i n t o the two groups. These are 

l i s t e d below together w i t h the general dating of the b u r i a l and the 

date at which the finds are f i r s t recorded. 

GrouD A - Vessels which are almost complete 

Cat. No. Date of Burial F i r s t Recorded Date 

Denmark 144 Roman 1875 

Norway 314 Migration 1889 
315 Roman 1946 
320 Roman 1930 
330 Migration 1887 
338 Migration 1871 
392 Migration 1938 
396 Roman 1902 
403 Migration 1882 
424 Migration 1878 
437 Migration 1376 

Sweden 474 Roman 1956 
521 Viking 1937 
744 Vendel 1927 

Oland 769/70 Roman 1965 

GrouD B - Fraaments of vessels 

Cat. No. Date of Burial F i r s t Recorded Date 

026 Roman 1951 
035 Viking 1937 
041 Roman 1951 
044 Roman 1956 
058 Viking 1881 
060 Roman 1951 
062/3 Roman 1371 
068 Roman 1911 
069 Viking 1875 
147 Roman 1877 
153 Roman 1871 
154 Roman 1872 
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Cat, No. Date of Burial 

162 Roman 
167/8/9 Roman 
173/4 Roman 
177/8 Roman 
179 Roman 
185 Roman 
187 Roman 

Gotland 230 Viking 
256 Vendel 
258 Migration 
260 Migration 
269 Roman 
281 Vendel 
294 Roman 
295 Migration 
296 Migration 
297 Roman 

Norway 304 Migration 
305 Viking 
309 Viking 
310 Roman 
326 Migration 
390 Roman 
391 Migration 
397 Migration 
401/2 Migration 
405 Migration 
410 Migration 
417 Roman 
419 Roman 
420 Viking 
436 Roman 
445 Roman 
450 Roman 
452 Migration 

Sweden 508/9/1° Viking 
513 Viking 
517 Viking 
518 Viking 
525/6 Viking 
527 Viking 
528 Viking 
529 Viking 
624 Migration 
746/7/8 Vendel 
753 Roman 
755 Migration 
765 Roman 

F i r s t Recorded Date 

1952 
1871 
1873 
1871 
1877 
1871 
1951 

1930 
1902 
1883 
1935 
1907 
1908 
1896 
1896 
1885 
1923 

1875 
1906 
1887 
1911 
1887 
1929 
1915 
1960 
1920 
1938 
1912 
1896 
1920 
1968 
1917 
1886 
1871 
1878 

1937 
1943 
1943 
1937 
1937 
1937 
1937 
1937 
1936 
1927 
1955 
1973 
1938 
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An i n i t i a l glance at these tables shows the r e l a t i v e proportions 

to be sixteen examples of almost complete vessels and seventy-one 

fragmentary vessels. I t can also be seen from the general dating of 

the items t h a t there i s no immediately s i g n i f i c a n t r e l a t i o n to chrono­

l o g i c a l periods apart from a large proportion of almost complete 

vessels from Norway. These Norwegian finds a l l date t o the Roman or 

Migration periods and t h i s i s pursued below. The l i s t of dates showing 

the f i r s t recorded evidence of the finds indicates the a n t i q u i t y of 

some of the e a r l i e r excavations. Many of them date to the l a t e nine­

teenth or early twentieth century and t h i s i s s l i g h t l y disconcerting 

although i t should be remembered that these early dates are very common 

throughout the en t i r e corpus and r e l a t e to both complete and incomplete 

vessels. Many of the other early recordings, p a r t i c u l a r l y those from 

the nineteenth century appear only i n l i s t s of various finds from given 

areas. In these cases the method of excavation i s not recorded and 

much useful d e t a i l i s absent. Any conclusions based upon these tables 

should bear these factors i n mind and any i n t e r p r e t a t i o n s should be 

made i n awareness of the l i m i t e d evidence avai l a b l e . I t i s unfortunately 

not possible to draw a clear l i n e between r e l i a b l e and suspect information 

from these sources. 

In the f i r s t group a l l the vessels are of c l e a r l y defined types 

usually with s p e c i f i c decorative q u a l i t i e s . Some items i n p a r t i c u l a r 

are only damaged i n a minor way and were possibly placed among the 

b u r i a l goods as symbolically representing a complete vessel i n a 

p a r t i c u l a r concept of the next world. Four of these are from Norway, 

from Hibnes (330) where the foot of the vessel i s missing, from Naerland 

(403) where part of the rim has gone, from Snartemo (424) where part of 
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the side i s missing and from Hj/ien (338) where the mouthpiece of a 

drinking horn i s absent. The others are from Sweden, from Badelunda 

(474) where the vessel lacks p a r t of the rim and body, from Birka (521) 

where part of the body i s missing and from Bredsatre, bland (769,770) 

where parts of the bodies of a pair of bowls are missing. A useful 

p a r a l l e l could perhaps be the shield from the ship b u r i a l at Sutton Hoo, 

England which had been repaired and was no longer servicable but which 

was s u f f i c i e n t f o r the purpose of the b u r i a l . One could argue t h a t the 

conditions of a l l these vessels were due to poor r e t r i e v a l . However, 

the excavations at Badelunda and Bredsatre are comparatively recent 

(1956 and 1965 respectively) and both excavators are quite emphatic that 

the vessels were incomplete at the time of discovery. 

A l l the other vessels i n t h i s group are somewhat less complete but 

are nevertheless s u f f i c i e n t l y whole to determine type of vessel and 

decoration. They include a "cased" beaker (314), a bowl with marvered 

decoration (315) and a large bowl with folded rim (396). There are three 

beakers showing ground oval decoration (320,392 and 437). The remaining 

two consist of a beaker with applied coloured t r a i l s (144) and a claw 

beaker (744). Even allowing f o r a ce r t a i n percentage of vessels whose 

conditions may be due wholly t o bad r e t r i e v a l the existence o f these 

f i f t e e n examples suggests th a t a practice was followed i n which incomplete 

vessels of recognisable form and decoration were placed i n b u r i a l s . 

This incompleteness i n f e r s that despite t h e i r condition they were of some 

significance and t h i s i s a f a c t which i n i t s e l f indicates a high value 

f a c t o r i n d a i l y l i f e f or reasons of e i t h e r shortage or cost. The 

predorainence of t h i s type of vessel i n Norway i s no accident and can be 
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compared t o the d i s t r i b u t i o n of repaired vessels examined below. 

The second group of incomplete vessels from inhumation b u r i a l s 

r e l a t e s to the very fragmentary items. Few of these allow the type of 

vessel to be determined. However, i n many instances the type of 

decoration i s apparent, and the t o t a l of seventy-one items can be 

divided i n t o two groups, the f i r s t consisting of fragments which show 

decoration ( f i f t y - f o u r examples) and the second consisting of •simple* 

fragments w i t h no decorative q u a l i t i e s available (seventeen examples). 

Both are of i n t e r e s t i n t h a t the placing of fragmentary material w i t h i n 

a b u r i a l may be representative of some symbolic gesture. 

In the group of fragments which e x h i b i t decoration are fragments 

of moulded " l o t u s " bowls from Bodum, Denmark (026) and Vrangstrup, 

Denmark (187) as well as fragments of a bowl from Sanderumgard, Denmark 

(154). The bowl form i t s e l f i s not common and i t s presence i n f r a g ­

mentary form may be s i g n i f i c a n t . Other forms which predominate are the 

straight-sided cup, often with painted animal ornamentation such as 

those from Torslunde, Denmark (167,168,169), Varpelev, Denmark, 176,177, 

178) and a single painted fragment from S t e n l i l l e , Denmark (162). 

Fragments of cups with ribbed feet appear four times (041,390,445,753). 

The most common decorative themes found i n t h i s group of fragments are 

those of incised or ground decoration and applied t r a i l s . Undecorated 

fragments of funnel beakers appear on four occasions (035,420,513,525/6). 

These vessels r a r e l y show any decoration but t h e i r form i s c h a r a c t e r i s t i c 

and there i s l i t t l e d i f f i c u l t y i n placing them. 

The claw beaker appears i n four instances (281,305,309,747/8) 
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although here i t i s d i f f i c u l t t o determine the form of the claw beaker 

from the evidence available. In the example from Roma, Gotland (281) 

only the base fragments remain while i n the examples from Vendel, 

Sweden (747,748) fragments appear from a l l parts of the vessel yet do 

not allow reconstruction. In t h i s instance one wonders exactly how or 

why vessels could be i n t e r r e d i n that condition. Apart from incomplete 

r e t r i e v a l the only p o s s i b i l i t y can be t h a t the majority of fragments 

of a broken vessel were collected and symbolically used i n the b u r i a l . 

The same must apply to fragments of a cup from Vendel, Sweden (746). 

which consisted of the rim p o r t i o n and the base, but not the body 

between. This must have been placed i n the grave i n two separate pieces. 

The remaining fragments i n t h i s group consist of the remains of three 

"cased" vessels (269,410,419) and the fragment from the top of a f l e s k 

(230). 

The remaining group of fragments (B), which bear no traces of 

decoration are more d i f f i c u l t to j u s t i f y i n a b u r i a l context. I t i s 

credible t h a t almost complete vessels were placed i n graves, or f o r 

that matter that part of a vessel with a p a r t i c u l a r decorative charac­

t e r i s t i c could have been used symbolically, but i t i s hard to believe 

that p l a i n undecorated fragments should have been considered f i t t i n g 

t r i b u t e s t o accompany the dead. Nevertheless, t h i s practice occurred 

and examples such as the fragment from Haraldstedpladsen, Denmark (044), 

excavated and published by Norling-Christensen i n 1956 who commented 

s p e c i f i c a l l y on t h i s phenomenon, show tha t dubious excavation cannot 

always be held responsible. 
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One can only assume from t h i s long l i s t t h a t glass was i n some 

respects a special a r t e f a c t . A possible reason for t h i s i s perhaps 

that glass was a highly-prized commodity and t h a t i t s presence either 

i n complete or token form i n the b u r i a l r e f l e c t e d the comparative 

wealth of the deceased before death. This i s r e f l e c t e d i n other ways 

i n a study of the actual positions of the vessels w i t h i n the b u r i a l . 

In many instances even with complete vessels there i s no information 

regarding the p o s i t i o n of the glass i n r e l a t i o n to the skeleton. 

Those which are recorded often indicate t h a t deliberate care was taken 

i n placing the glass. Two Norwegian examples i l l u s t r a t e t h i s . The 

fragments from Fj/yna (320) were sp e c i a l l y positioned i n a small 

depression i n the ground next to the body, and fragments from Tanum 

(436) were c a r e f u l l y set inside a pottery vessel. The majority of the 

other fragments whose positions are recorded appear near the head of 

the body, a place usually reserved f o r personal or valuable goods. This 

supplementary evidence gives l i t t l e doubt t h a t glass was a special and 

prized commodity. 

The concept of glass being a wealth or status a r t e f a c t can be 

expanded i n an examination of a group of vessels which show indications 

of r e p a i r . A l l these examples appear from b u r i a l s i n Norway and date 

to the Roman or Migration periods. The best known example i s perhaps 

t h a t from Solberg (426). The circumstances of t h i s f i n d are not 

recorded, but the fragments which are of an opaque vessel with "cameo" 

decoration and have been repaired with gold f o i l depicting animal orna­

mentation of the early f i f t h century. A vessel from Snartemo (425) had 

been repaired i n a s i m i l a r way with a metal s t r i p r i v e t e d around the rim. 
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This showed a l a t e r form of animal ornamentation dated t o the early 

s i x t h century. A bowl from Hogstad (331) used a s i m i l a r method of 

repair and has a metal band attached around the g i r t h of the vessel 

s u i t a b l y stamped w i t h f i f t h century animal decoration. Greater repairs 

were needed on a beaker from J^vsthus (457) which was f i t t e d w i t h a 

bronze s t r i p around the rim and a large bronze plate inside. This 

i l l u s t r a t e s the extent t o which repair work was carried out, f o r 

although the vessel may have become servicable again, i t would have 

almost c e r t a i n l y ceased t o have been pleasing t o the eye. The f i n a l 

example of these vessels i s from Kvassheim (392) where part of the base 

area had been patched with a p l a i n metal s t r i p . These types of repairs 

indicate that the restoration of glass vessels was worthwhile and 

necessary and t h i s i n t u r n indicates t h a t glass i t s e l f was valuable or 

hard t o obtain. 

The p o s i t i o n of Norway with regard t o t h i s concept of value becomes 

conti n u a l l y more s i g n i f i c a n t . I t has already been shown above t h a t the 

great majority of almost complete vessels from inhumation b u r i a l s appear 

i n Norwegian graves and are dated to the Roman and Migration periods. 

The d i s t r i b u t i o n of repaired vessels which occur only i n Norway are a l l 

of s i m i l a r date. This can be no coincidence and may r e f l e c t a s c a r c i t y 

of glass i n Norway at t h a t time. Against t h i s theory one must mention 

Bakka's a r t i c l e r e l a t i n g t o trade patterns i n Scandinavia^ 1 4^. His 

p l o t t i n g of the "Snartemo" type of beaker which i s common i n Norway up 

u n t i l about AD 600 shows a d i s t r i b u t i o n centred around two sp e c i f i c areas, 

Norway and Gotland. This d i s t r i b u t i o n i n Norway c o n f l i c t s w i th a theory 

of glass shortage but Bakka's reasons f o r t h i s d i s t r i b u t i o n can be used 
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t o explain the anomaly. He c i t e s the d i s t r i b u t i o n as being probably 

due to differences i n b u r i a l practice between these two areas and the 

r e s t of Scandinavia, rather than t o an accurate d i s t r i b u t i o n representing 

trade patterns. During the f o u r t h , f i f t h and s i x t h centuries Norway 

practiced r i c h b u r i a l customs with some outstanding b u r i a l s furnished 

with arms, ornaments and weapons. Much of the rest of Scandinavia at 

t h i s time followed a simpler practice i n which the r i c h l y furnished 

grave was less common. I t cannot be argued t h a t the r e s t of Scandinavia 

was poorer than Norway for i t yielded the majority of the great 

Migration period gold hoards. The wealth was c l e a r l y available but not 

manifest i n b u r i a l s . Consequently i t i s necessary t o review the 

Norwegian material w i t h i n a Norwegian rather than a Scandinavian context 

at t h i s time. By doing t h i s i t i s s t i l l clear that fragmentary and 

repaired glass vessels were held i n high esteem for b u r i a l purposes, a 

f a c t o r which i n turn s i g n i f i e s t h e i r importance i n d a i l y l i f e . 

I n ascertaining the value or importance of glass vessels i t i s 

worthwhile to examine vessels which appear i n groups or sets w i t h i n the 

same b u r i a l . Here a group i s defined as being two or more d i s s i m i l a r 

types of vessel w i t h i n the same grave and a set as being two or more 

s i m i l a r vessels w i t h i n the same grave. The catalogue shows a t o t a l of 

t h i r t y s i x inhumation bur i a l s which contain the remains of more than one 

vessel. In terms of t h e i r d i s t r i b u t i o n twenty are from Denmark, nine 

from Norway, six from Sweden and one from Oland. Most of the b u r i a l s 

contain at least one complete vessel and these are l i s t e d below. One 

volumn denotes the presence of groups of d i f f e r e n t vessels w i t h i n the 

b u r i a l , one denotes d e f i n i t e s i m i l a r i t y of form and decoration between 
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vessels and one column denotes possible s i m i l a r i t y between vessels 

(e.g. where there is one complete vessel and fragments of another which 

i n form and decoration is possibly similar to the f i r s t ) * The f i n a l 

column shows the proportion of complete vessels to the t o t a l number of 

vessels i n the same b u r i a l . 

Denmark 

Norway 

Sweden 

bland 

Cat.No. 

027/fe/9 
038/9 
047/&/9 050/1 
053/4/5 
061/2/3 
065/6 
067/fe 
072/3 
074/5 
141/2 
143/4 
156/7 
161/2 
167/^/9 
170/1/2 
173/4 
176/7/8 
180/L/2/3 
184/5 

303/4 
329/40 
334/S 
401/fe 
404/6 
408/9 
416 A 
418/9 
432/3 

508/9/10 
511/L2 
525/6 
618/19/20 
698/9 
745/6/7/8 
769/70 

Date Group 
Definite 

Set 
Possible 

Set 
Ratio 

Comolete:Total 

Roman X 3*3 
Roman X 2i2 
Roman X 3:3 
Roman X 2:2 
Roman X 3:3 
Roman X 1:3 
Roman X 2:2 
Roman X 1:2 
Roman X 2:2 
Roman X 2:2 
Roman X 2:2 
Roman X 1:2 
Roman X 2:2 
Roman X 2:2 
Roman X 0:3 
Roman X 3:3 
Roman X 0:2 
Roman X 0:3 
Roman X 4:4 
Roman X 1:2 

Migration X 1:2 
Migration X 1:2 
Viking X 2:2 
Migration X 0:2 
Migration X 1:2 
Migration X 2:2 
Roman X 1:2 
Roman X 1:2 
Roman X 2:2 

Viking X 0:3 
Viking X 2:2 
Viking X 0:2 
Viking X 3:3 
Roman X 2:2 
Vendel X 1:4 

Roman X 0:2 
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This l i s t shows t h a t out of the t h i r t y - s i x b u r i a l s t h i r t e e n 

contain sets of s i m i l a r vessels. Of these a l l are complete with the 

exception of the two bowls from Bredsatre, Oland (769,770), Ten of 

these b u r i a l s contain pairs of vessels and three contain sets of three 

s i m i l a r vessels. The pairs are i n t e r e s t i n g i n that both the b u r i a l s at 

Espe, Denmark (038,039) and Store-Dai, Norway (432,433) contain pairs 

of the same type of bowl. This may suggest t h a t these bowls were 

bought and used i n pairs f o r a specific function before b u r i a l . Both 

buri a l s are dated t o the early part of the Roman Iron Age and t h i s 

coincides with the dates of the p a i r of glass bowls from J u e l l i n g e , 

Denmark (065,066) and the pair of glass cups from S t e n l i l l e , Denmark 

(161,162). This p o s s i b i l i t y i s emphasised by the appearance of a p a i r 

of cups almost i d e n t i c a l t o those from S t e n l i l l e found i n a cremation 

b u r i a l at Skivarp, Sweden (701,702) from the same period. The Skivarp 

vessels are complete and can hardly have been subjected to the heat of 

the funeral pyre. This again supports t h e i r value as arte f a c t s and t h e i r 

significance as a p a i r . 

Five bur i a l s produced vessels which were d i s s i m i l a r only by way of 

s l i g h t discrepancy i n size or decoration. Those s l i g h t l y d i f f e r i n g i n 

size are the p a i r of painted cups from Nordrup, Denmark (141,142) and the 

pai r of beakers decorated with applied coloured Msnake M t r a i l s from 

Laebrogaard, Denmark (072,073). The pairs of vessels from Sigersted, 

Denmark (156,157) and Selanger, Sweden (698,699) d i f f e r s l i g h t l y by way 

of decoration. The remaining p a i r from Birka, Sweden (511,512) consisting 

of a p a i r of funnel beakers d i f f e r to the extent t h a t one (511) has a 

d i f f e r e n t coloured rim. 
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Burials which produced vessels i n sets of three are those from 

Borritshoved, Denmark (027,028,029) containing three straight-sided 

cups, from Himling^je, Denmark (053,054,055) containing three bowls 

and from Uggelj/se, Denmark (170,171,172) containing three beakers of 

the "Snartemo" type. In each of these three b u r i a l s a l l the vessels 

were complete and no two were of the same size w i t h i n a set. A l l were 

pr o p o r t i o n a l l y i d e n t i c a l but each set consisted of a large, medium and 

small vessel. In the case of the vessels from Borritshoved, a l l three 

were c a r e f u l l y l a i d out i n decreasing order of height at the head of 

the deceased. 

This number of b u r i a l s containing sets of vessels may be increased 

by a study of those b u r i a l s which contained possible sets of vessels. 

There are twelve such b u r i a l s a l l of which contain a c e r t a i n quantity 

of fragmentary material which could conceivably belong t o a set. An 

example of t h i s i s the b u r i a l at Ju e l l i n g e , Denmark which contained a 

complete beaker with faceted decoration (067). Also i n the grave were 

fragments of a second vessel (068) which showed clear signs of faceted 

decoration. Similar instances occur at Nordrup, Denmark (143,144) 

where there i s a complete beaker showing "snake" t r a i l decoration 

together with fragments of a s i m i l a r vessel. Other examples appear from 

Velsted Mj^Lle, Denmark (184,185), Nordgarden, Norway (404,405), Saestrang, 

Norway (416,417) and Blindheim, Norway (303,304). A b u r i a l from H^jrup, 

Denmark (061,062,063) contained a complete vessel together with fragments 

of two possibly s i m i l a r vessels. Five inhumation b u r i a l s yielded no 

complete vessels, but only sets of fragments. These are from two vessels 

w i t h "snake" t r a i l decoration from V a l l j & y , Denmark (173,174), fragments 
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of two incised vessels from Maele, Norway (401,402) and fragments of 

two funnel beakers from Birka, Sweden (525,526). The straight-sided 

cup, often showing painted decoration, and noted i n the sets above, 

also appears i n fragmentary form at Torslunde, Denmark (167,168,169) 

and Varpelev, Denmark (176,177,178). In both these b u r i a l s a l l the 

glass was incomplete. However, there were s u f f i c i e n t fragments 

available to establish t h a t i n the Torslunde b u r i a l one vessel was 

painted (167) and th a t the other two were unpainted, while i n the 

Varpelev b u r i a l a l l three cups were of s l i g h t l y d i f f e r e n t size. 

The remaining b u r i a l s contain groups of d i f f e r e n t types of vessel. 

Two b u r i a l s from Himling/je, Denmark are good examples. One contained 

an incised cup and beaker (050,051) and the other an incised cup, beaker 

and horn (053,054,055). A f u r t h e r group containing a horn appeared at 

Laerkenfeldt, Denmark (074,075). The d i f f e r e n t types of vessel w i t h i n 

the same bur i a l s can be seen at Varpelev, Denmark (180,181,182,183) 

which contained a bowl, beaker, cup and glass object. A b u r i a l at 

Hopperstad, Norway (334,335) contained a f i l i g r e e j a r and a small flask 

Claw beakers appear i n pairs on two occasions, at Garnia Uppsala, Sweden 

(619,620) and Vendel, Sweden (747,748) but i n each instance other vessels 

are present i n the same grave. In the Vendel b u r i a l both claw beakers 

are incomplete. Other incomplete vessels appear i n a b u r i a l a t Salthamrner, 

Norway (419) containing a complete beaker (418) and fragments of a "cased" 

vessel and at Birka, Sweden (618,619,620) which contained fragments of 

a funnel beaker, fragments of an indeterminable vessel and a fragment of 

window glass. 
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Some mention has already been made regarding the significance 

of the p o s i t i o n of the glass vessel w i t h i n the b u r i a l . These only 

seem to be recorded i n is o l a t e d examples, notably from the Roman and 

Migration periods. I t should however be argued th a t other examples 

occur which c o n f l i c t with the ideas of glass being an important a r t e f a c t . 

Fragments from a vessel from Time, Norway (437) were placed i n the b u r i a l 

next to a quantity of i r o n tools and implements above the head of the 

body. This p o s i t i o n i n r e l a t i o n t o the skeleton i s usually reserved f o r 

the personal or valuable items. Here the valuable metal a r t e f a c t s 

(bronze and gold) l i e at the f e e t . A possible i n t e r p r e t a t i o n may be 

th a t the i r o n t ools and the glass have some occupational s i g n i f i c a n c e , 

otherwise a deliberate association i s d i f f i c u l t to explain. The b u r i a l 

was that of a male and can be compared to an inhumation b u r i a l at Birka 

grave 750, Sweden (520) where the glass i s positioned next to an axe and 

ir o n t o o l s . This i s double inhumation containing a male and a female but 

the grave goods are positioned next to the male. The female c l e a r l y plays 

a subservient r o l e and t h i s s i t u a t i o n can be compared to another double 

b u r i a l from Birka grave 644 (515). where the glass vessel i s also 

positioned next t o the male. In another male inhumation grave i n Birka 

grave 850 (523) the vessel i s c a r e f u l l y positioned by the handle of the 

sword at the side of the body. A shield lay at the head and a spear by 

the f e e t . Apart from the glass vessel the grave goods consisted so l e l y 

of arms. 

Any p a r t i c u l a r significance attached t o the glass vessel i s u n l i k e l y 

to be f u l l y r e a l i s e d from the l i m i t e d evidence available. These examples 

above o f f e r a few i l l u s t r a t i o n s of the contexts i n which glass was used. 
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Without doubt they indicate t h a t glass seems to have been treated with 

greater regard than most other a r t e f a c t s , although the exact nature 

of t h i s status i s at present unknown. In Birka grave 649 (516) the 

glass was positioned i n i s o l a t i o n on a s l i g h t r i s e , as though i t had 

been singled out f o r some special reason. This special treatment at 

times of death i n tur n suggests a s i m i l a r l y high regard i n d a i l y l i f e . 
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CHAPTER 3 - GLASS VESSELS IN OCCUPATION LAYERS 

The remaining group of glasses are those from contexts generally 

described as "occupation layers". With one exception a l l are f r a g ­

mentary, the exception being the restored beaker from Dankirke, Denmark 

(034). For study purposes the remainder can be divided i n t o two 

groups, the f i r s t group consisting of fragments which appear from 

destruction or midden levels of iso l a t e d structures, and the second 

consisting of those fragments which occur i n numbers, usually i n places 

of larger settlement. The former contains the sixteen fragments l i s t e d 

below: 

Cat. No. Location Date 

010 Bornholm Migration 
O i l Bornholm Migration 
012 Bornholm Migration 
024 Denmark Migration 
037 Denmark Migration 
040 Denmark Roman 
192 Gotland Migration 
194 Gotland Roman 
458 Norway Vendel 
722 Sweden Roman 
754 Sweden Vendel 
771 bland Migration 
772 01 and Migration 
791 01 and Roman 
795 01 and Migration 
802 01 and Migration. 

Their locations and approximate dates may be of l i t t l e value 

perhaps only r e f l e c t i n g the state of e x i s t i n g excavations. Nevertheless 

the noticably high proportion of B a l t i c finds especially from Bornholm 

and Oland may hold some significance. The general dating i s worthy of 

note i n t h a t the maj o r i t y of fragments are from contexts dated t o the 

Migration period. I t was hoped t o make a study of types of structure 
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and associated f i n d s , but owing t o the frequently sparse nature of the 

recorded information t h i s was not possible. 

According to the evidence available most of the fragments appear 

from contexts associated with habitaole structures as opposed to work­

shops or open areas. The type of structure and the associated finds 

indicate t h a t the buildings seem to have been ordinary homesteads 

supplying the domestic neeeds of agrarian peoples. The f a c t t h a t i n 

at l e a s t two instances the structures showed phases of r e b u i l d i n g 

indicates t h a t they were positioned with a spec i f i c convenience f o r the 

land and farming. S o c i o l o g i c a l l y , l i t t l e can be said about the class 

of the inhabitants, but the presence of s i l v e r coins on two of the s i t e s 

may suggest t h a t t h e i r occupations were not unrewarding and that t h e i r 

status i n l i f e was not mean. Perhaps they can be compared t o the 

prosperous Danish farmers i n the Roman Iron Age whose grave goods, 

including imported bronze and glass we see at death i n the b u r i a l . I t 

i s more than l i k e l y that these structures represent the homes i n which 

such people l i v e d and the environment i n which the glass was used. The 

finds from several of these structures such as the coins from Ibsker, 

Bornholm (010), the bronze vessel and f i b u l a from Farre, Denmark (040) 

and the bronze artefacts and coins from Bro, Gotland (192) show t h a t the 

wealth known from b u r i a l s existed as a part of d a i l y l i f e . Despite t h i s 

testimony of comparative wealth, mention should be made of the more 

mundane artefacts discovered, such as fragments of p o t t e r y , bone 

ornaments and simple i r o n t o o l s . These domestic items from the same 

context place the higher q u a l i t y artefacts i n a more r e a l i s t i c perspective. 
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Most of these fragments are of indeterminable form and 

decoration, although several of them seem to have associations with 

beakers of the "Snartemo" type (010,037) or even the claw beaker 

(458,771). Their presence i n small i s o l a t e d fragments suggests th a t 

they are debris caused by breakage and thus constitute refuse. One 

might therefore expect them t o appear outside rather than inside the 

structure i n midden layers and indeed t h i s seems to be the case. Such 

examples appear from Ibsker, Bornholm (010,011,012) and from Burs, 

Gotland (194). A fragment from Sis, bland (802) appeared i n a refuse 

p i t outside the s t r u c t u r e . Only one fragment i s recorded as appearing 

inside, t h i s being from Bro, Gotland (192). The unusual context of the 

glass from Vastra Karaby, Sweden (754) may require some explanation. 

Here the structure i s a 'grubenhaus* and the glass fragment was found 

i n an i n t e r i o r layer i n association with a bone comb and a sword pommel 

(Vendel Style B). This excavation i s at present unpublished, but I 

have been kind l y informed by the excavator that the structure i s not 

thought t o have been used as a dwelling place. Further excavations may 

explain the relevance of the context. 

The second group of vessels consist of the fragments from the more 

complex settlement s i t e s , and contains a minimum number of 161 

i n d i v i d u a l glasses. They are l i s t e d as follows. 

Cat. No. Location Date 

030-4 
202-4 
339-89 
533-8 
547-94 
626-35 
737-40 
773-86 

Dankirke, Denmark 
F r o j e l , Gotland (Vallhagar) 
Kaupang, Norway 
Birka, Sweden (black earth) 
Ekerb, Sweden (Helgo) 
Gardlbse, Sweden 
Valleberga, Sweden 
Grasgard, bland (Eketorp) 

Migration 
Migration 
VendelAiking 
Viking 
Roman & Viking 
Migration 
Vendelftiking 
Migration & Viking 
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Three fragments from F r o j e l , Gotland (Vallhagar) appear from 

contexts closely resembling those already discussed. The s i t e i t s e l f 

consists of a complex of structures and boundaries belonging mostly 

to a farming community. Building 2 which was a dwelling house yielded 

domestic debris including p o t t e r y sherds, loomweights, small i r o n 

implements and animal bones. A fragment of glass (202) probably 

belonging to a beaker of the "Snartemo" type was found close t o the 

hearth, a p o s i t i o n held i n common with many of the other a r t e f a c t s . 

The house i t s e l f i s thought to have been destroyed by f i r e sealing 

many of the finds i n the approximate region of t h e i r l a s t use. The 

density of items around the hearth caused the excavator to postulate 

t h a t the glass beaker, "presumably the proudest object i n the house" 

had been kept i n t h i s focal p o s i t i o n by the f i r e ^ \ The other 

fragment (203) from Building 2 was found outside the walls and to the 

north and was associated with the bu i l d i n g through proximity rather 

than through s t r a t i f i c a t i o n . The f i n a l fragment from Vallhagar (204) 

was discovered inside Building 16, a smaller structure than Building 2 

and described by the excavator as a "Gotlandic peasant house". In t h i s 

house the majority of the finds appeared from between the walls and the 

sleeper beams, presumably under the bench or bedding planks. The glass 

fragment lay i n the same area. The structure had a central hearth and 

the associated finds included items f o r spinning, weaving and cooking. 

From the archaeological evidence and from the size of the structure i n 

r e l a t i o n to others on the s i t e Building 16 seems to have been one of the 

lea s t wealthy habitations. The presence of glass i s therefore of 

p a r t i c u l a r i n t e r e s t . 
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Similar types of glass fragment appeared from Gardlosa, Sweden 

(626-35) but these are unpublished and the nature of the archaeological 

context i s not available. The ten fragments, a l l dated to the Migration 

period, are from vessels of indeterminable form and only a few of them 

ex h i b i t the s l i g h t e s t traces of decoration. 

Perhaps the most curious of a l l glass finds from settlement s i t e s 

are those from Dankirke, Denmark (030-4). The dating of the structure 

complex to the Migration period, p a r t i c u l a r l y to the l a t e r p a r t , 

provides the few known glasses from t h i s period i n Denmark. Excavation 

i s s t i l l i n progress, and has so f a r yielded the remains of possibly 

20 vessels, f i v e of which are included i n the catalogue. These comprise 

of a restored beaker of dark blue glass w i t h applied horizontal and 

v e r t i c a l t r a i l s (034). The other vessels are a l l i n fragmentary form 

and consist of three glass drinking horns (030-32) and a fragment 

possibly from a claw beaker (033). The structures themselves date from 

the Roman Iron Age and were eventually destroyed by f i r e i n the s i x t h 

century. The fragments belong to the l a t e r occupation of the s i t e . 

Although l a t e r ploughing had p a r t i a l l y destroyed the stratigraphy, the 

dark olue beaker (034) was discovered sealed under the destruction layer 

and contained the residue of a l i q u i d . Other finds from the complex 

included numerous decorated pottery vessels, i r o n t o o l s and implements 

and i r o n spearheads together with several items of personal ornament 

such as bronze brooches and pins. Also found were a large quantity of 

coins. Unfortunately i t i s not yet possible to comment on the type of 

structures or t h e i r s ignificance. One can only conclude by saying t h a t 

the finds so f a r indicate considerable wealth and suggest t h a t there was 
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d i r e c t trade contact w i t h the r e s t of Europe. 

With regard t o the type of structure i n which glass fragments 

have been found the "grubenhauser" from Valleberga are the most 

problematic. This settlement, consisting of t h i r t y sunken huts of 

d i f f e r i n g shapes and sizes i s mostly dated to between the seventh and 

tenth centuries. Three of these structures contained glass fragments, 

House 7:67 (737), House 2:70 (738) and House 4:70 (739,740). There i s 

no structure throughout the s i t e which could be described as t y p i c a l . 

Even the number of post-holes associated with each i s inconsistent. 

The f i n d s , however, tend to f a l l i n t o two groups. One group of huts 

seemed to y i e l d i r o n objects i n some numbers together with pottery 

sherds and animal bone, while the other group yielded spinning whorls, 

beads, pottery sherds and often a whetstone. Each of the glass fragments 

appeared i n the second of these groups. There i s l i t t l e evidence e i t h e r 

way to suggest the function of the structures, although i n terms of t h e i r 

size i t i s u n l i k e l y t h a t they were used as dwellings. The p o s s i b i l i t y 

of working areas i s more l i k e l y and perhaps the glass fragments were 

used f o r purposes of re-manufacture i n t o other glass items such as beads. 

Glass rods, wasters and beads were also found on the s i t e . I t i s 

i n t e r e s t i n g , however, t h a t none of the three huts i n which the fragments 

were found contained a hearth. Other houses containing major central 

hearths were c l e a r l y used f o r i n d u s t r i a l purposes, but there i s no other 

evidence to suggest t h a t glass was part of t h i s process. Valleberga i s 

situated close to the trade route from the Rhineland to the Malaren region 

and therefore the circumstances f o r trade i n fragments would be available. 

No other s o l u t i o n can explain glass fragments i n t h i s type of b u i l d i n g i n 
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t h i s p a r t i c u l a r period of time when glass i s r e l a t i v e l y rare i n the 

south of Sweden. 

The excavation of the Viking centre at Birka, Sweden produced 

several fragments of glass from the 'black earth* area, and t h i s number 

has since been supplemented by more recent work. The fragments them­

selves, i n terms of t h e i r form and decoration, are i n keeping w i t h the 

glasses from the Birka b u r i a l s . Of the six fragments found from the 

early excavations four belonged to funnel beakers (434-437), one to a 

vessel with f i l i g r e e decoration (538) and one was u n i d e n t i f i a b l e (433). 

F i l i g r e e glass i s discussed i n some d e t a i l i n Appendix I I . The recent 

excavations (not included i n the catalogue) have yielded f u r t h e r 

fragments of funnel beakers, and fragments of other vessels a l l of which 
(2) 

could be i d e n t i f i e d from complete vessels i n the Birka cemetery • One 

can assume from t h i s evidence that glass from the culture layers, and 

therefore the glasses used i n d a i l y l i f e , were no d i f f e r e n t from those 

placed i n the graves. The Birka fragments and glasses show t h a t the 

transmission of vessels from domestic use to the b u r i a l was an accepted 

p r a c t i c e , and judging from the number of bu r i a l s containing glass at 

Birka i t may be possible to assume that glass i t s e l f was a r e l a t i v e l y 

common a r t e f a c t . Furthermore i t i n f e r s t h a t glass was often a necessary 

part of the requirements f o r the A f t e r l i f e . 

Contexts i n which occupation remains and bu r i a l s can be compared 

are not common. However, the r e l a t i v e density of glasses from the Birka 

s i t e s i s l i k e l y t o have been created by Birka's s t r a t e g i c commercial 

p o s i t i o n and wide tr a d i n g contacts. Another s i t e w i th a s i m i l a r l y 
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important p o s i t i o n i s that of Eketorp, 01 and (Grasgard p a r i s h ) . Here 

the structures have been the subject of intensive i n v e s t i g a t i o n and 

i n t h i s respect provide a more suitable domestic context than at Birka. 

There are, however, no b u r i a l s . Geographically, Oland i s i n a s i g n i f i ­

cant p o s i t i o n with regard to the B a l t i c trade routes. Eketorp, which 

l i e s on the southern t i p of the island i s important not only f o r access 

to these trade passages, but also f o r the spread of a r t e f a c t contact 

i n t o the east of Sweden. The f i r s t settlement at Eketorp appeared before 

the Migration period and i s not f u l l y understood. However, during 

the Germanic period a c i r c u l a r curtain w a l l was constructed inside which 

a v i l l a g e settlement grew. After a period of abandonment the s i t e was 

re-used and yielded evidence of structures and finds dated to the 

Viking period. These two phases of occupation were quite d i f f e r e n t . 

The Germanic phase was e s s e n t i a l l y a protective enclosure f o r the l o c a l 

population i n times of danger and contained dwelling houses, storage 

buildings and areas for c a t t l e . The Viking settlement was a permanent 

settlement and underwent a period of r e f o r t i f i c a t i o n i n common with 

many other towns on the B a l t i c coast and i n Denmark. In t h i s period the 

population consisted not only of the farmers and fishermen known from 

the e a r l i e r phase but also of traders and merchants who seem to have 

conducted t h e i r a c t i v i t i e s on a considerable scale. More important 

perhaps i s the f a c t t h a t by t h i s time Eketorp had formed i t s e l f i n t o a 

proto-urban community with the a b i l i t y to carry out those a c t i v i t i e s . 

This suggests the presence of a stable and prosperous community. 

The glass fragments from the Germanic phase are twelve i n number. 

Many of these fragments belong t o the "Snartemo" type of beaker (774,775) 
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and some to vessels with faceted decoration (777,778). The remainder 

are u n i d e n t i f i a b l e . The number of fragments i s remarkably high 

considering the refuge nature of the s i t e at the time. One can only 

assume that the proximity of the trade route was responsible f o r t h i s . 

Gardlosa, well-placed for the same trade route showed a s i m i l a r high 

number of fragments. The d i s t r i b u t i o n of Migration period glass shows 

that the remainder of south east Sweden, p a r t i c u l a r l y Sraaland, i s almost 

without example. The f a c t t h a t Eketorp was not a permanent settlement 

at t h i s time and therefore perhaps could not be expected to y i e l d 

items appropriate to a s t a t i c community serves to emphasise the nature 

of the trade contact. 

The fragments from the Viking phase should t h e o r e t i c a l l y be 

greater i n number, due to the f a c t t h a t the community was s e t t l e d and 

offered a stable domestic environment i n which glass could have been 

used. This does not appear to be the case. Only two fragments appear, 

one from a f i l i g r e e vessel (797) and one possibly from a claw beaker (782). 

This number i s a l l the more s i g n i f i c a n t bearing i n mind that other 

imported goods become more numerous at t h i s time. In comparison the use 

of glass vessels on the s i t e appears to have been i n a decline. This 

decline can only have been brought about by a closure of a place of 

manufacture rather than by the closure of a trade route. I t i s i n t e r e s t i n g 

to note t h a t there i s only one example of glass from a b u r i a l i n Gotland 

a f t e r the Vendel period. There too there i s no lapse i n the quantity of 

other imported goods. This strengthens the theory t h a t the place from 

which the B a l t i c islands received t h e i r glass e i t h e r no longer manufactured 

or no longer supplied these areas. Bornholm too can be included. Despite 
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considerable Viking a c t i v i t y which existed there, no glass finds are 

known from excavations dated l a t e r than the Migration period. 

The remaining two locations of finds are at Kaupang, Norway and 

Helgb, Sweden. Excavations at both s i t e s have shown evidence of con­

siderable trading a c t i v i t y , and p a r t i c u l a r l y i n the case of Helgb, 

considerable l o c a l manufacturing. Kaupang, which l i e s hidden i n a 

natural coastal i n l e t i n Vestfold has shown evidence of both settlement 

and harbour areas, and according t o the r e s u l t s of the excavations seems 

to have been a tr a d i n g base i n the Vendel and Viking periods. Helgb 

has i n many respects been more f u l l y examined and consequently the 

evidence i s stronger. The s i t u a t i o n of the s i t e on a s t r a t e g i c i s l a n d 

i n lake Malar linked the trade connections between the West and the 

East and t h i s i s evident i n the f i n d s . These include artefacts with 

C e l t i c type decorations, a bronze statuette of Budda and numerous eastern 

coins together with items of l o c a l manufacture. The s i t e i t s e l f contains 

a single culture layer spanning approximately the time between the Roman 

and Viking periods. Both s i t e s have much i n common with t h e i r a c t i v i t i e s 

depending almost e n t i r e l y upon the sea and the Scandinavian t r a d i t i o n of 

sea-faring. Although excavation at both s i t e s i s s t i l l i n progress the 

evidence available provides a very suitable background against which to 

examine the significance of the numerous glass fragments which appear i n 

both places i n greater density than anywhere else i n Scandinavia. 

From Kaupang f i f t y - o n e fragments are recorded i n the catalogue. 

A l l are from occupation layers and a l l are associated with the main 

period of settlement. Several of these fragments belong to s p e c i f i c 

types of vessel. Sixteen probably belong to funnel beakers and one (360) 
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seems to belong to a claw-beaker. Four fragments e x h i b i t f i l i g r e e rod 

decoration, two with yellow s p i r a l s and two w i t h white s p i r a l s . Apart 

from three fragments of window glass the remainder are from vessels of 

indeterminable form and decoration. A point worth mentioning i s t h a t 

the fragments are a l l small i n size and do not allow any vessel recon­

s t r u c t i o n . In many, but not a l l cases, each i n d i v i d u a l vessel i s 

represented by only one small fragment, One can compare these to other 

settlement fragments such as those from Vallhagar or Eketorp which 

generally speaking are greater i n number per vessel as well as being 

larger i n size. In domestic circumstances one can v i s u a l i s e a broken 

vessel being swept aside or cast out presumably l y i n g i n large pieces 

or i n groups of fragments. At Kaupang t h i s i s not the case and i t may 

be possible to assume that t h e i r presence on the s i t e has no domestic 

basis. Another factor should be introduced here, namely the colouring 

of the fragments, which i n the most part are extremely highly-coloured 

with many e x h i b i t i n g bichrome decoration. The s i t e also yielded glass 

wasters, rods and beads. I t i s possible from t h i s weight of evidence 

t h a t glass was worked on the s i t e . The p r o b a b i l i t y of importation of 

glass fragments i s high and would explain the apparent anomaly between 

the types of fragment at Kaupang and those from most other occupied s i t e s . 

Evidence f o r workshop a c t i v i t y i s less strong than at Helgo but the 

present absence of archaeological evidence i n no way prevents t h i s 

p o s s i b i l i t y . I t would therefore be a v a l i d suggestion to maintain t h a t 

the majority of fragments from Kaupang r e f l e c t a trade i n glass fragments 

for the purpose of remanufacture i n t o other items. Wasters and 

associated glass material may indicate stages i n t h i s process. 
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The same process may be true for Helgb, from where the remains 

of s i x t y nine vessels are included i n the catalogue. Again there i s 

a high proportion of funnel beakers, claw-beakers and f i l i g r e e vessels 

as well as the e a r l i e r forms of glass type and decoration such as the 

faceted and medallion beaker. The same factors arise as at Kaupang. 

The majority of the fragments are small i n size and appear to belong 

to d i f f e r e n t vessels. They are nearly a l l highly-coloured and many 

have bichrome or even polychrome decoration. For example the f i l i g r e e 

fragments contain a v a r i e t y of coloured s p i r a l s i n opaque white, blue, 

yellow and red. Many of the fragments of claw-beakers e x h i b i t coloured 

t r a i l s or coloured decorative nipped bands. Certainly the fragments 

from both s i t e s show a great deal of s i m i l a r i t y although i n terms of 

structures and working areas Helgb i s cur r e n t l y r i c h e r . Helgb has 

yielded evidence for metal-working i n the form of crucibles, slag and 

moulds. The excavations have shown quite conclusively t h a t Helgo was 

es s e n t i a l l y a workshop s i t e and consequently the glass fragments which 

seem confined to a spe c i f i c area must have some significance. One 

cannot explain the sheer quantity as being due to domestic breakage on 

a s i t e which i s predominently i n d u s t r i a l . Again there i s evidence f o r 

glass working i n the forms of wasters and rods. The same conclusion can 

be drawn as at Kaupang, namely that a trade existed i n glass fragments 

for the purpose of remanufacture. This i s a plausible theory f o r both 

s i t e s , yet i n both instances evidence for such a process i s not f u l l y 

apparent. There are no crucibles containing glass residues or paste, 

nor are there any hearths containing glass slag and waste. Our know­

ledge of glass working at t h i s time i s i n s u f f i c i e n t to ascertain the 

nature of the evidence available and to guage i t s v a l i d i t y . 
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Outside Scandinavia there are three other s i t e s which have 

yielded s i m i l a r types of evidence to both Kaupang and Helgb. The 

Brough of Birsay, Orkney has been the subject of excavation since 

before the war and several fragments of glass were discovered i n a 
(3) 

context associated with a period of Norse occupation • The s i t e 

i t s e l f has shown evidence for metal-working i n the form of moulds, 

crucibles and slag. Again the fragments are small and highly-coloured 

and were discovered i n one p a r t i c u l a r area. They also include glass 

wasters and beads. Apart from t h i s there was no other evidence t o 

suggest that glass was worked. Recent excavations however, have 

yielded pieces of glass or enamel slag. Once again finds such as these 

provide suitable grounds f o r the theory of glass working. 
Excavations at the Mote of Mark, Scotland conducted i n the early 

(4) 

part of the century showed a s i m i l a r type of s i t e . Glass fragments, 

evidence for metal-working and a geographical p o s i t i o n of some 

importance i n the I r i s h Sea Culture a l l point towards the same conclusion. 

Here the glass can be dated to the Merovingian period and the fragments 

are a l l small i n size and a l l coloured. F i n a l l y Dinas Powys i n Wales 

dated to a s l i g h t l y e a r l i e r period should be mentioned. Metal-working 

i s apparent and the few glass fragments found are considered by Dr. 
(5) 

Harden to have been brought t o the s i t e for re-manufacture • The 

presence of glass beads and rods strengthens the theory. 

The evidence shown by these s i t e s seems to imply that trade i n glass 

fragments as well as complete vessels took place on a considerable scale. 

Evidence for use of the material i n a secondary process as outlin e d i n 

Chapter 1 i s s t i l l sparse, but nevertheless the practice of re-working 

fragments must remain a strong p o s s i b i l i t y . 
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CHAPTER FOUR - METHODOLOGY AND THh PROBLEM OF FRAGMENTS 

The d i f f e r i n g methods applied to archaeological material are 

i l l u s t r a t e d i n no better way than i n reviewing e x i s t i n g publications 

which discuss Scandinavian glass vessels. The i n i t i a l d i v i s i o n of 

each vork i n t o pre-set chronological phases i s one of the more s i g n i ­

f i c a n t factors open t o c r i t i c i s m . For the purpose of t h i s thesis a l l 

chronological d e f i n i t i o n s are made according t o Swedish chronology. 

The systems adopted by both Denmark and Norway d i f f e r mainly by reason of 

terminology and not to a great or s i g n i f i c a n t extent by discrepancies 

i n dating. I hope to i l l u s t r a t e below why these fixed standard Scandi­

navian chronologies may not necessarily be relevant to the f i e l d under 

study. In the catalogue i t was important to establish some form of 

dating f o r the archaeological context of each item. Closely-dated items 

could be recorded to wi t h i n one hundred or even f i f t y years on an absolute 

scale, but i n many instances the dating could only be defined w i t h i n the 

broad terms of chronological periods. These periods are outlined below 

and the d e f i n i t i o n s used are those followed i n a l l chronological 

discussions i n t h i s work. 

Early Roman Iron Age - AD 50 - 200 

Later Roman Iron Age - AD 200 - 400 

Migration Period AD 400 - 550/600 

Vendel Period AD 550/600 - 800 

Viking Period AD 800 - 1050 

This i s es s e n t i a l l y the system devised by Montelius with the accepted 
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f l e x i b i l i t y at the end of the Migration Period and the beginning of 

the Vendel Period ^ \ 

Method of e x i s t i n g works 

The basic pattern of most works s p e c i a l i s i n g i n glass of these 

periods i s orientated towards a conventional recording of information 

showing types and d i s t r i b u t i o n . From t h i s arises the i n t e r p r e t a t i o n . 

The Roman Iron Age i s represented by two major works by Ekholm which 

deal with the imports from the Western and Eastern Empire i n t o 
(2) 

Scandinavia together with r e s u l t i n g d i s t r i b u t i o n patterns . The study 
of glass vessels from the Eastern Empire was supplemented by a more 

(3) 
recent a r t i c l e x . Similar methods were employed by Eggers whose 
research was spread over a broader geographical area and covered a 

(4) 

wider range of artefacts . This offered a more r e a l i s t i c r e l a t i o n ­

ship between glass and other imported goods without taking items out 

of t h e i r immediate context. His arguments, however, have been the 
(5) 

subject of controversy and t h i s has been discussed elsewhere . 

Both Ekholm and Eggers were concerned i n the main with typological 

development and d i s t r i b u t i o n u n t i l the year AD 400, although Ekholm 

pursued the so-called "degenerate" types which lingered i n t o the early 

s i x t h century. The works by Ekholm are discussed here i n some d e t a i l 

for the reason that the inconsistencies i n his method are c h a r a c t e r i s t i c 

of many studies devoted to a r t e f a c t s . Eggers 1 work i s treated more 

succi n c t l y . 

The most noticeable feature of a l l Ekholm's works i s i n the 

v a r i a t i o n of basic approach and d e f i n i t i o n s of c l a s s i f i c a t i o n . In 1956 
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he divided the corpus of material i n t o two basic functional types of 
(6) 

vessel . These were headed "bowls" and "beakers" and included a 

t o t a l of twenty-six sub-divisions. This i s tabulated i n f i g 3 together 

with the method used f o r the c l a s s i f i c a t i o n of the material of western 

import. The bowls consist of f i v e types l i s t e d i n the order below, 

A. Pillar-moulded bowls 

B. Bowls with t r a i l s 

C. Lotus bowls 

D. Semi-spherical bowls 

E. Bowls with ground or incised decoration 

The deciding c r i t e r i o n f o r each group i s the decoration, with the 

possible exception of Group D which appears t o be based on form. In 

the f i r s t four groups there was a 1956 t o t a l of only ten vessels. 

Group A was represented by two i d e n t i c a l p a i r s , Group B by one i d e n t i c a l 

p a i r , Group C by fragments of two vessels and Group D by two complete 

vessels. Group E consisted of twelve vessels, ten of which could be 

assigned to e i t h e r bowl or beaker category. Ekholm makes no comment 

regarding his d e f i n i t i o n of either bowl or beaker i n r e l a t i o n t o any 

proportional c h a r a c t e r i s t i c s . Decoratively Group E i s more i n keeping 

with the beaker category. As the difference between beakers and bowls 

i s presumably one of function Group E i s c l e a r l y not a s a t i s f a c t o r y 

category. The disregard for proportional differences throws both large 

and small vessel int o s i m i l a r groups. Size and r e l a t i v e proportion are 

i n d i c a t i v e of function and therefore cannot be grouped together here on 

decorative grounds. 
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The other category, beakers, was divided i n t o twelve groups 

denoted under the following headings* 

F. Faceted beaker with f o o t . 

G. Faceted beaker without f o o t . 

H. Faceted beaker without f o o t . 

I . Vorning type (186). 

J. "Cased" beakers. 

K. Beakers with ground ovals and foot. 

L. C y l i n d r i c a l beakers with ground oval decoration. 

M. Conical beakers with long ovals. 

N. Conical beakers without ovals. 

0. Bremsnes type (306). 

P. Foldvik type (317). 

Q. 0vsthus type (457). 

These twelve groups can be said to be defined according t o three 

c r i t e r i a , namely the shape of the ground decoration, the presence or 

absence of a foot and the p r o f i l e s of the respective vessels. The 

approach i s inconsistent with regard to the formation of the groupings. 

Groups I , J, 0, P and Q are formed using decorative c r i t e r i a , while 

the remainder, F, G, H, K, L, M and N, use both decorative and form 

c r i t e r i a simultaneously. He defines a group i n the manner 

"faceted beaker with f o o t " (mit Facettenschliff und Fussplatte) which 

assumes decorative elements (the faceting) as well as form elements 

(the f o o t ) at the same descriptive stage. 
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The v a r i a t i o n i n p r o f i l e ranges from the beaker w i t h the rounded 

base to those of conical form. In a further a r t i c l e i n 1956 Ekholm 
(7) 

attempted to produce a typological sequence for t h i s phenomenon . 

The development he traced required a period of some one hundred years 

i n which the beakers with the rounded base evolved t o the conical 

v a r i e t y . His reasons f o r the development are l o g i c a l enough, yet they 

are founded solely on aspects of form. He f a i l e d t o point out t h a t 

the development which he so decisively i l l u s t r a t e s may have required 

a t o t a l a l t e r a t i o n of function for the vessels concerned. The round-

bottomed beakers were free standing while the so-called developed 

conical v a r i e t y were unstable. I t would seem an obvious step t o comment 

on the implications which arise from t h i s ordered typological theory. 

Certainly the glasses drawn together i n the beaker groups are given 

no functional sub-divisions. 

The t h i r d category included i n the main 1956 work contained those 

vessels which he could not safely assign to e i t h e r the bowl or beaker 

categories. He produced nine d i f f e r e n t types each represented by a 

single vessel, and t h i s category provided a convenient niche i n which 

to set those vessels (or fragments) which were either unique or 

s u f f i c i e n t l y unusual. The c r i t e r i a he uses appear to consist of a 

mixture of those used i n the two major categories above. These vessels 

are l i s t e d below together with t h e i r assumed functional type and the 

c r i t e r i a Ekholm apparently used f o r t h e i r d e f i n i t i o n . 
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Vessel Function Type C r i t e r i o n used 

Solberg (426) Jar Form 

Herlufmagle (o46) Jar Form 

K i l l e r u p (070) Beaker Decoration 

Hallem (326) Beaker Decoration 

S^tvet (345) Beaker Decoration 

Addit (022) Jar Form 

Nordrup (140) Jar Form 

Salthammer (418) Beaker Decoration 

Varpelev (180) Bowl Decoration 

The c r i t e r i a used i n establishing the i n d i v i d u a l groups seem to be 

based on a combination of form and decorative elements. The format 

may be i n d i c a t i v e of a functional difference, and perhaps one ought 

to see the j a r types from Herlufmagle, Addit and Nordrup i n a separate 

group from the very beginning. The same could be said f o r the Solberg 

vessel, although i t should be remembered that t h i s vessel i s fr a g ­

mentary and i s reconstructed i n association w i t h the famous Portland 

Vase i n the B r i t i s h Museum. 

At t h i s stage one might well suspect any system which has nine 

categories each represented by a single item. One wonders whether the 

main system of approach i s at f a u l t or whether the vessels under 

discussion were too r e s t r i c t e d i n number. This i s also r e f l e c t e d i n 

the bowl category where there are a minimum of f i v e complete vessels 

from four d i f f e r e n t groups. Perhaps t h i s emphasises the need to 

discuss the problems w i t h i n a broader geographical context. 
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The second a r t i c l e w r i t t e n i n 1965 was based mostly on the 
(8) 

same material yet was organised i n a t o t a l l y d i f f e r e n t way • 

The 1956 work divided the corpus of material i n t o primary categories 

defined by function type while t h i s l a t e r work used a primary 

approach based on elements of technique. The s h i f t of emphasis i s 

not only remarkable i n i t s e l f but also i n that i t produced a mixture 

of both the typological (here technical a t t r i b u t e s are used as 

typological elements) and functional approaches. Certain vessels 

were therefore able to be c l a s s i f i e d i n one or more d i f f e r e n t groups. 

In the f i r s t instance the material was divided i n t o four groups based 

on technical c h a r a c t e r i s t i c s . These are as follows: 

A) Pressed (moulded) bowls. 

B) Vessels with ground decoration. 

C) "Cased" vessels. 

D) Others. 

Group A was sub-divided int o three parts each defined using decorative 

elements yet contained only eight vessels six of which were i n p a i r s . 

Group B i s somewhat larger and i s sub-divided i n t o four groups. We 

should expect decorative elements to be applied at t h i s stage for the 

reason that they were applied at the equivalent descriptive stage i n 

group A. The confusion appears again. Three groups are defined 

decoratively while the fourth contains a form element. A f u r t h e r sub­

d i v i s i o n of these groups i s of a s i m i l a r inconsistent nature and mixes 

form (presence or absence of f o o t ) with decoration (type of ground 

decoration). The remaining groups C and D are not sub-divided f u r t h e r . 
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Ekholm's 1958 a r t i c l e discussed glass vessels of W. European o r i g i n 

from the Scandinavian Roman Iron Age. This i s also shown i n f i g 3. 

The d i v i s i o n of the corpus i n t o four basic categories was again incon­

s i s t e n t . The f i r s t two were defined by decorative c r i t e r i a and the 

second two by means of form. The method of d i v i s i o n i s as follows* 

A) Vessels with t r a i l s of d i f f e r e n t colour t o vessel. 

B) Vessels with t r a i l s of same colour as vessel. 

C) Drinking Horns. 

D) C y l i n d r i c a l Beackers. 

The c l a s s i f i c a t i o n of the sub-division was of a s i m i l a r nature producing 

the analysis below: 

Groups A B C D 

Primary Approach Decoration Decoration Form Form 

Secondary Approach Form From Decoration Decoration 

The t h i r d major work on glass from the Roman Iron Age was published 
(9) 

by Eggers i n 1951 . Here there was no d i s t i n c t i o n between eastern 

and western imports and the range of artefacts included a l l associated 

items from graves. Eggers l i s t e d 72 drawings of d i f f e r e n t vessels which 

appeared i n Scandinavia and Free Germany. The r e s u l t of his e f f o r t s 

assigned a l l types to one of the seventy-two standard examples. S l i g h t 

v a r i a t i o n i n places was permitted, but t h i s accounts f o r a very small 

number of vessels which did not f i t exactly i n t o one of those types. 

His main conclusions lay i n the production of d i s t r i b u t i o n maps which i n 

turn gave r i s e to a hypothetical map of contemporary trade routes. His 
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aims were not to investigate the types and development of glass 

vessels i n themselves but rather to c l a r i f y an overa l l archaeological 

environment. As far as the glass vessels are concerned his basic 

approach was the d e f i n i t i o n of form with a secondary approach defined 

by decorative c r i t e r i a . E ssentially the method i s chronological ( i . e . 

he discusses vessels from the Roman Iron Age), then t y p o l o g i c a l . In 

the typological process form c l e a r l y preceeds decoration as a comparative 

element. His method i s therefore consistent, but the large and compre­

hensive nature of the work as a whole prevents the discussion on glass 

from being more than s u p e r f i c i a l . 

The works of both Ekholm and Eggers i l l u s t r a t e the two major 

d i f f i c u l t i e s which arise i n any discussion r e l a t i n g to glass studies. 

Any detailed analysis requires r i g i d d e f i n i t i o n s and a strong concept of 

order. The greater the d e t a i l required, the more problematic the 

methodology. In terms of content, Ekholm's works cannot be f a u l t e d , only 

the methodology i s suspect. Nevertheless, the methodology affects the 

i n t e r p r e t a t i o n so fundamentally t h a t the e f f o r t seems sadly wasted. 

Eggers, whom I passed over more quickly r e f l e c t s the opposite f a u l t . A 

s u p e r f i c i a l survey, especially one carried out i n r e l a t i o n t o associated 

items, i n v a r i a b l y seems inadequate for the study of an i n d i v i d u a l item. 

This i s a natural and p r a c t i c a l l i m i t a t i o n . However, such a survey i s 

inv a r i a b l y consistent i n methodological apporach. The wider o r i e n t a t i o n 

makes impossible the detailed study of the i n d i v i d u a l item. In lo s i n g 

the d e t a i l , we are deprived of the study of function, form and ornament 

which are the i n t r i n s i c elements of the objects and r e f l e c t the needs 

and s t y l i s t i c values of the people who used them. 
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The problem of fragments 

The material which both Ekholm and Eggers used contained many 

incomplete items of glass. Both dealt with fragmentary remains i n 

t h e i r surveys but did so in d i f f e r e n t ways, neither of which was 

sat i s f a c t o r y f o r a detailed study of glass. In the 1965 work Ekholm 

included c e r t a i n fragments i n his e x i s t i n g typological series on 

presumption of obvious p a r a l l e l s which may or may not be correct. On 

the other hand, Eggers mentions fragments which he considers to be 

unrecognisable i n t h e i r e x i s t i n g form, but confines them sole l y t o a 

contextual reference i n the inventory groupings of grave l i s t s . In 

his d i s t r i b u t i o n maps they are ignored because these maps are confined 

to s p e c i f i c types. At the end of his work i s a d i s t r i b u t i o n of his 

"scherben" but t h i s i s not i n association with anything else. This 

problem can be i l l u s t r a t e d by drawing a t t e n t i o n to the r a t i o s of 

complete to unrecognisable fragments taken from Eggers* l i s t s f or 

Denmark, Norway and Sweden. 

Complete Unrecognisable 

Denmark 2 J 1 

Norway 8 t 3 

Sweden 2 : 1 

The evidence for the d i s t r i b u t i o n maps i s based on l i t t l e more than 60% 

of the material available. Of the glass discussed by Eggers from the 

Roman Iron Age approximately 40$ i s fragmentary- The catalogue here 

shows that i n the f i r s t millennium AD approximately 65% of the material 

i s fragmentary. Clearly some method must be devised by which these 

fragments can be u t i l i s e d . 
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A l l the publications so f a r discussed took t h e i r evidence from 

complete or nearly complete vessels. This might be acceptable i n an 

a r t e f a c t series which i s r i c h with d i s t i n c t types but pre-mediaeval 

Scandinavia has so far not produced glasses to t h i s extent. The 

above approaches to the problems which f a i l to comply with standard 

norms of procedure adhered to i n other d i s c i p l i n e s cannot be accepted 

here. 

These problems of methodology with regard to glass are those which 

become more apparent i n Scandinavia i n the periods a f t e r the Roman Iron 

Age where the quantity of material i s smaller and the proportion of 

fragments s i g n i f i c a n t l y higher. Our knowledge of the vessels from the 

Migration, Vendel and Viking periods i s scanty and owing to the sparse 

nature of the finds vessels are usually dealt with i n d i v i d u a l l y or 

w i t h i n the context of t h e i r immediate discovery. In nearly a l l instances 

the vessel (or fragment) i s discussed with p a r t i c u l a r reference to 

e x i s t i n g p a r a l l e l s . Certain glasses from the Vendel period have been 

published i n t h i s manner and related to a corpus of other known glasses 

from the same period Glass from the Viking period, based on the 

r i c h material from the Birka graves also included much fragmentary 

material f o r t u n a t e l y supplemented by several complete items 

Professor Arbman's treatment of these vessels with regard to t h e i r 

Carolingian p a r a l l e l s i s one which i l l u s t r a t e s a l l too well the paucity 
(12) 

of Scandinavian Viking period glass outside Birka . Glass of a 
s i m i l a r and e a r l i e r period i n Norway has been discussed by Hougen, but 

here again, the corpus i s small and the majority of the samples 
(13) 

fragmentary 
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A l l these works are based i n the f i r s t instance on chronology 

for the sole reason that the Scandinavian Iron Age i s t r a d i t i o n a l l y 

discussed i n terms of the Roman, Migration, Vendel and Viking periods, 

Scandinavian glass of these periods i s presumed to be imported and 

therefore the types and styles may be subject to changes and develop­

ments which have no co r r e l a t i o n to any Scandinavian influence. Conse­

quently any chronology formed w i l l only be r e l a t i v e to t h a t of native 

Scandinavian a r t e f a c t s . Furthermore, the factors of production which 

r e l y upon the existence of s k i l l e d craftsmen w i l l also be non-Scandinavian. 

The necessary p o l i t i c a l and social situations f o r q u a n t i t a t i v e output i n 

the country of o r i g i n and the ease by which trade could be carried out 

are a l l factors which would a f f e c t the supply and q u a l i t y of the vessels. 

None of these factors may have any Scandinavian relevance. We may state 

with reasonable c e r t a i n t y that Scandinavia had no influence whatsoever on 

the production of glass on the continent or on the styles which were 

developed there. I t has nevertheless been considered by Ekholm t h a t the 

exporters of these vessels had cer t a i n commercial p r i n c i p l e s i n mind and 

manufactured vessels with regard to quantity before q u a l i t y and strength 
(14) 

before elegance . They may have been s p e c i f i c a l l y intended f o r 

di s t a n t export to barbaric peoples. There i s no work which covers a l l 

periods and shows the typological development of glass vessels. Instead 

i t has been conventional to r e s t r i c t the development to w i t h i n a small 

chronological period regardless of the sparse m a t e r i a l , and i n many cases 

regardless of continental p a r a l l e l s and influence. 
No single work has attempted to c l a s s i f y the glass vessels of the 
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Migration period. These vessels are too closely linked with those 

of the Roman period to permit study i n i s o l a t i o n . The main works which 

cover these glasses are by Ekholm and have already been discussed. I t 

only remains to say that while the development from the Roman t o the 

Migration period has been attempted by Ekholm, no scholar has yet 

s a t i s f a c t o r i l y commented upon the development from the Migration period 

to the Vendel period. Consequently the resultant picture formed by 

these glass studies i s d i s j o i n t e d . As long as glass i s p e r s i s t e n t l y 

studied i n d i v i s i o n s of barely two hundred years t h i s s i t u a t i o n w i l l 

remain. 

The Migration period on Gotland has been comprehensively documented 
(15) 

by Nerman i n the t r a d i t i o n of Scandinavian close-dated chronology v 

Nerman's subdivision of the period and treatment of the finds i s one 

which shows chronological development of style i n the Gotlandic m a t e r i a l . 

This can be adapted with no small success to comparative material from 

mainland Sweden. Gotland, being one of the r i c h e s t areas, can i n the 

main be said to show development p a r a l l e l to the r e s t of Sweden although 

c e r t a i n characteristics are ido syncratic. Nerman divided the Migration 

period i n t o two parts ( V I : I and VI:2) following the same system devised 
(16) 

by himself and Almgren for the e a r l i e r Roman period v . The Gotlandic 

finds were such that association and dating allowed small chronological 

sub-divisions to be made. With regard to the glass finds i n both these 

works, there was l i t t l e emphasis on typological development factors and 

the glass vessels from Gotland were discussed s t r i c t l y as they appeared 

i n the chronological sub-divisions. There was no overa l l p i c t u r e . 

Although t h i s i s not h e l p f u l i n establishing the complete development of 
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glass vessels, i t i s useful i n enabling one to see the associated finds 

and styles of development i n other contemporary a r t e f a c t s . 

The t h i r d work based on t h i s system of chronology covered the 
(17) 

Vendel Period i n Gotland . Only the volume containing the plates 

and inventory was available at the time of w r i t i n g and t h i s shows t h a t 

a l l the artefacts are divided i n t o f i v e consecutive periods of f i f t y 

years each. As the Gotlandic method of study i s i n the f i r s t instance 

one of chronology, i t i s i n t e r e s t i n g to determine the r a t i o of complete 

to unrecognisable or fragmentary vessels from the two e a r l i e r periods. 

Complete Fragmentary 

Gotland - Roman Iron Age 1 s 5 

Gotland - Migration 3 i 7 

Most of the material has now been supplemented but the above figures 

indicate that i f the material i s very fragmentary and i n many cases cannot 

be recognised as a specific type then a primary chronological approach 

derived from associated artefacts i s a useful method of grouping. This 

i s amplified i n chapter 6 with the ent i r e corpus of material i n an e f f o r t 

to establish the most accurate and p r a c t i c a l method of c l a s s i f y i n g the 

objects. 

Scandinavian glass of the Vendel Period has been discussed by 
(18) 

Arwidsson t o a much greater extent v • In t h i s major work of the a r t e ­

fact styles of the period she drew up a l i s t of a l l the glass remains from 

that period known i n Scandinavia. This contained a t o t a l of t h i r t y - s i x 

vessels. Of these only fourteen were completely recognisable as s p e c i f i c 

vessel types. The remainder consisted of melted fragments or small sherds 
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and were dated to the Vendel Period by associated finds rather than by 

t h e i r own typological c h a r a c t e r i s t i c s . Attempts to c l a s s i f y these 

fragments appear f u t i l e and a description such as "feuerbeschadigte 

Fragmente eines Bechers, moglicherweise eines Russelbechers M i s not 

h e l p f u l . Again the r a t i o of fragmentary vessels to complete vessels 

i s high being 11 t 7. Only 35$ of the vessels can be recognised by 

visual t y p o l o g ical means, the remaining 65% can be recognised only as 

the substance glass presumably associated with the existence of drinking 

vessels. Consequently the application of v i s i b l e descriptive c r i t e r i a 

cannot be made. In an instance such as t h i s i t becomes almost impossible 

to c l a s s i f y or comment upon glass development. Unlike the e a r l i e r Roman 

period there i s no scope to form a complex methodology. Instead the 

complete glass vessels are dated by association and the fragments are 

often either ignored or assumed to be from types already found complete. 

The major glass finds from t h i s period have been from the provinces of 

Uppland (graves at Vendel and Valsgarde) and Sodermanland. 

The f i n a l period under discussion i n the study i s the Viking Period. 

Vessels from t h i s p t r i o d are perhaps the most rare. The g r a v e - f i e l d at 

Birka and the excavations at Kaupang and Helgd have both yielded 

unexpectedly large quantities of complete and fragmentary vessels. The 

Birka graves produced eighteen complete vessels, mostly of the funnel 

beaker type, against thirty-seven fragmentary vessels, the majority of 
(19) 

which Arbman also considered to be funnel beakers v . The s i t e s of 

the trading centres at Kaupang (Norway) and Helgd (Sweden) were both r i c h 

i n imported material. The most surprising fact concerning both i s that 
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although they produced r e l a t i v e l y high numbers of fragments compared 

to any other Scandinavian s i t e , neither produced a complete vessel. 

Again the methods of approach to the study of glass have to be 

reconsidered to include t h i s important and s t a t i s t i c a l l y s i g n i f i c a n t 

m a terial. Only one study has been attempted of the Norwegian glass 

from t h i s period and t h i s was s i m i l a r l y hindered by the fragmentary 

nature of the material ^ 2 0 \ This showed evidence f o r the remains of 

no more than six vessels from the Viking period of which only one was 

whole. The others were therefore dated by associated f i n d s . Typological 

c l a s s i f i c a t i o n using form and decorative elements was ruled out. 

This b r i e f glimpse of the major works concerning Scandinavian pre-

mediaeval glass shows many defects i n the approach and consistency of 

method used. These defects can be summarised i n t o two broad pa r t s , the 

f i r s t concerning the conformity of method and the second concerning the 

problems of the fragments. As we have seen the f i r s t defect can be 

avoided i f the material i s examined by a consistent method of approach. 

The second problem i s more complex. As an extremely large proportion 

of the glass vessels i n our period i s fragmentary then the only method 

which can be applied to the e n t i r e corpus i s one which can use these 

fragments at the primary stage. I f t h i s i s not carried out then the 

fragments w i l l be disregarded completely. 

The fundamental nature of the problem l i e s i n the way i n which the 

fragment can be used, and the major f a u l t s with e x i s t i n g systems of 

approach can be denoted under two main headings. 

l ) Fragments are often disregarded when they represent a s t a t i s ­

t i c a l l y large proportion of the e n t i r e corpus of glass remains. 
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2) Fragments are often used t o represent complete types when 

there seems to be an obvious association to a complete 

type, or at least an association which the s p e c i a l i s t 

considers to be obvious. 

The works discussed above have a l l been based on methods of d i s t i n c t i o n 

and c l a s s i f i c a t i o n which are p r a c t i c a l . The necessity f o r p r a c t i c a l i t y 

has i n nearly every instance caused one of these f a u l t s to be brought 

about. This i n i t s e l f i s a basic d i f f i c u l t y of the methodological task. 

We must ask i f i t i s possible to reconstruct a complete form from 

a few fragments. I t may be possible t o discern the type of vessel i n 

general terms, such as the reduction to a basic form, i . e . bowl, cup or 

j a r , but i t i s only possible to work on po s i t i v e evidence. I f there 

are no rim fragments then we cannot comment on the rim form, and unless 

there are base fragments we cannot ascertain the presence or absence of a 

foot. Unless we are extremely fortunate we have l i t t l e on which t o 

guage height, diameter or specif i c form. Only i n ce r t a i n instances 

where a fragment has a special v i s i b l e c h a r a c t e r i s t i c can i t be of any 

real immediate value, but i t can s t i l l only be discussed i n terms of 

that c h a r a c t e r i s t i c element and not i n terms of any hypothetical a t t r i ­

butes. A fragment of dark blue glass decorated with a sp e c i f i c 

pattern of gold f o i l was discovered at Helgo and has been documented at 

length. In the documentation a correct approach was taken i n tha t i t 

was related i n d i r e c t terms of that s p e c i f i c decoration and not i n terms 
(21) 

of the type of vessel . This fragment can be i n d i r e c t l y related to 

other artefacts bearing s i m i l a r gold f o i l decoration w i t h i n the Caro-

l i n g i a n Empire and to the d i s t r i b u t i o n and chronology of t h i s type of 
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decoration, but while the item remains fragmentary i t can be rel a t e d 

by a minimal number of a t t r i b u t e s . I t would not be a correct approach 

to judge complete vessels by one set of c r i t e r i a and the fragments by 

another or by none at a l l . I d e a l l y both fragments and complete items 

should be subjected to exactly the same forms of comparison. 

While i t i s c l e a r l y important not to ignore fragmentary material 

i t i s equally important not to assign fragments to e x i s t i n g series 

without due care. Several instances have arisen i n which a fragment 

has been reconstructed graphically i n t o a complete vessel based on 

imaginative rather than factual information. Examples of t h i s can be 

i l l u s t r a t e d c l e a r l y by references t o several dubious (but nevertheless 

s t i l l accepted) reconstructions, p a r t i c u l a r l y i n older l i t e r a t u r e . 

Although i t i s often assumed t h a t older l i t e r a t u r e has i n many instances 

been superceded, or at least that certain i n t e r p r e t a t i o n s have been 

modified, t h i s i s not always t r u e . Examples of vessels and t h e i r 

t / p o l o g i c a l series have p e r s i s t e n t l y remained unvaried, and the apparent 

resemblance of fragmentary items t o an e x i s t i n g vessel type has 

seemingly been s u f f i c i e n t for a purposeful association. 

Vessel fragments from cremation grave 284 at Kannikegaard, Bornholm 

(003) which were discovered i n the nineteenth century and i l l u s t r a t e d i n 

reconstructed form by Vedel continue to be considered i n the same l i g h t 

even although the fragments and the reconstruction have l i t t l e i n common^ 

Another type of vessel i s considered t o have been discovered i n Ostra 
(23) 

Tunhem parish, Vastergotland (765) . Again the reconstructed form i s 

t o t a l l y hypothetical. Even less credible i s the reconstruction based on 

pieces from Husby parish, Sweden (650) which shows a claw beaker ^ 2 4^. 
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This not only shows a sp e c i f i c type of vessel but also a closely dated 

sub-type. A s i m i l a r claw beaker reconstruction exists for the Borre, 
(25) 

Norway (305) fragments . Other examples include those from Halla 

parish, Gotland (254) ^ 2 6^ and Vallstena parish, Gotland (293) ^ 2 1 \ 

Later works such as those r e l a t i n g t o the Helgo material must also be 

criticised on t h i s account. One of the polished beaker fragments can 
(28) 

be c i t e d here (582) . Nevertheless c r e d i t must be given to the 

author who stresses that some of his reconstructions appear to 

represent unknown vessels. I n i t s e l f t h i s admission shows tha t he i s 

aware of the problems of reconstruction and has not allowed himself to 

be r e s t r i c t e d to e x i s t i n g forms. Too often fragments are associated 

with a complete type of vessel purely because the complete vessel i n 

question seems to bear the most resemblance. 
Typology and fragments 

As the methodology must be adapted and developed to s u i t the 

nature of the m a t e r i a l , i t i s important that i t should be workable and 

applicable to fragments as well as complete vessels. This has been 

managed with some success with regard to other a r t e f a c t s , but i t has 

hardly been attempted with glass. In pottery, where the frequency of 

sherds i s extremely high a s i m i l a r problem has arisen. However, the 

large proportion of complete pottery vessels has usually been s u f f i c i e n t 

for a reasonable typological series to be produced. I n an e f f o r t to 

u t i l i s e the glass fragments we should f i r s t look at the manner i n which 

pottery sherds have been treated. Such treatment was attempted by 

Stjernquist who drew up two i n i t i a l a l t e r n a t i v e s • These were 

formulated to show that the archaeologist should 



79 

i ) d i s t i n g u i s h f o r study purposes between those sherds which 

have traces of ornament or d e t a i l s of form, such as a rim, 

and those that do not, and attempt to study the former, or 

i i ) attempt to develop methods f o r the study of simple sherds. 

The second a l t e r n a t i v e i s by f a r the more s a t i s f a c t o r y yet i s not an 

answer i n i t s e l f . "Simple" sherds are not defined more closely. 

Presumably they are those sherds which show no traces of ornament or 

d e t a i l s of form. In t h i s case the majority of glass fragments are 

"simple" fragments. As a solution t o the problem Stjer n q u i s t suggests 

the use of technical analysis to give a comprehensive account of 

chemical properties which she claims may not be of value unless the 

properties bear some r e l a t i o n to human a c t i v i t i e s . At t h i s stage i t 

is opportune to mention Selling's work with mediaeval pottery where one 

of the chief categories depends on f i r i n g temperature 

Stjernquist herself continues by using d i f f e r e n t degrees of temper as 

grouping factors. Technical analyses have been made on many arte f a c t s 

and f o r many purposes but the two works mentioned here both managed to 

rel a t e the resu l t s to factors of human a c t i v i t y . Analyses for t h e i r 

own sakes are less valuable. 

The advantages of using technical factors i n c l a s s i f i c a t i o n , were 
(31) 

succinctly outlined by Shepard on three major points v . These were 

as followss 

i ) I t d i r e c t s a t t e n t i o n to the human factor by making one thi n k i n 

terms of how the pottery was used and thus aids i n the 

d e f i n i t i o n of a taxonomic u n i t i n terms of c u l t u r a l f a c t o r s . 
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i i ) I t enables the student t o di s t i n g u i s h chance or accidential 

v a r i a t i o n s from s i g n i f i c a n t ones r e s u l t i n g from change i n 

the material or technique, thus lessening dependence on 

random c r i t e r i a practice. 

i i i ) I t o f f e r s simple c r i t e r i a f o r d e l i m i t i n g types. 

The so-called "simple" sherds can t h e o r e t i c a l l y o f f e r three main 
(32) 

properties . These are the thickness of the ware, the colour and 

the structure. As the thickness of a clay vessel varies according t o 

the part of the vessel to which i t belongs i t cannot be a useful 

c r i t e r i o n , although Gardin took these variations i n t o account and chose 
(33) 

a constant reference point . Nevertheless, w i t h regard to fragments 

the problem i s amplified as a precise reference point cannot be selected. 

The same applies to glass. The thickness of the fragment depends on the 

part of the vessel to which i t belongs, Thickness can therefore be d i s ­

counted. 

The question of colour can also be passed over. I t i s well known 

that two pottery sherds from the same vessel can be seen t o have 

d i f f e r e n t colours due to the action of d i f f e r e n t chemicals i n the s o i l . 

Other factors such as f i r i n g temperature and presence or absence of 

reducing conditions also add to t h i s . Glass i s even more susceptible, 

f o r example although a vessel may be a p a r t i c u l a r shade of blue and can 

be c l a s s i f i e d accurately using an i n t e r n a t i o n a l colour code, the shade 

of blue i s not consistent throughout the vessel. The th i c k e r the wall 

of the glass, the deeper the colour. Certain types of glass are also very 

susceptible to weathering w i t h i n the earth and a true colour i s 

consequently d i f f i c u l t t o es t a b l i s h . 



81 

As far as the structure of the fragments i s concerned, the 

p o s s i b i l i t i e s are more o p t i m i s t i c . The physical composition of the 

fragment should d i f f e r s l i g h t l y from vessel to vessel. This i s 

c e r t a i n l y true f o r pottery where the type of sand or gravel can provide 

a wide v a r i e t y of information. This can be used as an element f o r 

recording, besides e x h i b i t i n g features that render possible a study 

of o r i g i n . I t may even provide information regarding the function of 

the p a r t i c u l a r vessels concerned. Comparisons between natural material 

and the material i n the vessel can also be important. For example 

Stjernquist discovered that the settlement s i t e known as Hbtofta 18 

i n Scania, Sweden contained pottery made from clay which f o r some 
(34) 

special reason had been d e l i b e r a t e l y selected from a deep layer • 

Other i n t e r e s t i n g factors arise. Soudsky i n a further study of t h i s 

methodology employed temper as an element i n his grouping and assumed 
(35) 

that v a r i a t i o n s i n q u a l i t y had a chronological significance . 

Pottery has a functional difference i n structure which can be determined 

by technical examination. Certain vessels were purpose-built to f u l f i l 

c e r t ain needs, notably cooking and were thus manufactured to withstand 

heat. Glass, on the other hand, can o f f e r no such obvious differences. 

Whereas pottery can o f f e r temper as a v a l i d grouping f a c t o r , glass can 

o f f e r nothing comparable. Whether any of these fragments can be grouped 

depends to a large extent on the p o s s i b i l i t i e s of e x t r a c t i n g the 

relevant information. I have l i s t e d below the properties of glass 

fragments together with the usefulness for archaeological purposes of 

each. 
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Property Usefulness 

Thickness None 

Colour None (apart from basic d i f f e r e n t i a t i o n 

of vessel fragments with extreme colours). 

Structure i ) an element f o r recording. 

i i ) a possible source of o r i g i n . 

i i i ) functional difference ( i f any). 

A typological approach 

I f a consistent method i s to be applied to glass studies then i t 

must be one which can successfully use a l l the material whether th a t 

material consists of complete or fragmentary items. A typological 

method was applied by Muller who stressed that i n such an approach 

groupings should be made i n terms of po s i t i v e s i m i l a r i t y rather than 
(36) 

of d i s s i m i l a r i t y . Maimer who accepts t h i s adds t h a t the typo­

l o g i c a l descriptions on which the l i s t of comparable a t t r i b u t e s i s to 
(37) 

be based must not be discussed i n terms of general a t t r i b u t e s . 

By following t h i s we avoid expressions such as "pear-shaped", "almost 

round" and "unusually large" which have no exact descriptive meaning. 

Correct terms of description are only relevant i f they r e f l e c t a t t r i ­

butes of an ar t e f a c t which have avoided accidental change. Several of 

the current works on methodolog/ rest on the assumption th a t there was 

no change i n the character of the a r t e f a c t between the time of production 

and the time of discovery- A r t i c l e s which underwent changes between 

these periods cannot be compared with complete a r t i c l e s which bear 

unchanged a t t r i b u t e s f o r i n the former instance the a t t r i b u t e s noticed 
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by the archaeologist may not have been relevant at the time of 

manufacture. Because fragments e x i s t , whether i n forms mutilated by 

cremation or natural conditions they s t i l l represent objective pieces 

of evidence, or i n Clarke's words "fragments of s o l i d i f i e d and pre-
(38) 

served hominid behaviour patterns" We are at l i b e r t y t o discuss 

and compare f u l l and complete items i n terms of a t t r i b u t e s such as 

the decorative, material, p r o p o r t i o n a l , technical and form elements, 

because with the exception of the material a l l these are visual or can 
(39) 

be measured by visual means . Each methodologist has h i s own set 

of elements f o r descriptive purposes. Clarke for example draws up 

a r t e f a c t a t t r i b u t e s which vary under the f i v e main headings of 

material, shape, size, d e t a i l and location of d e t a i l elements 

A l l but the material are v i s i b l e and can be e i t h e r drawn or metered. 

When these visual a t t r i b u t e s are lacking, a l l or i n p a r t , as on the 

case of fragments, then i t no longer becomes v a l i d to use them as 

universal c r i t e r i a for a l l conditions of glass remains. I t i s l e f t 

to the task of the archaeologist to determine what he can from the 

fragmentary remains. Rarely can the f u l l range of a t t r i b u t e s be used 

i n that determination. I t could be said that the p r o b a b i l i t y of 

gaining useful information from an item decreases with the d e t e r i o r a t i o n 

of size and condition of that item. Thus the corpus of unrecognisable 

glass remains which have been v i r t u a l l y ignored i n the majority of 

publications w r i t t e n i n the methodological convention of the l a s t f i f t y 

years seems almost certain to be ignored again under the new concepts 

of methodology. As long as c r i t e r i a f o r comparison are based upon 

v i s i b l e a t t r i b u t e s the s i t u a t i o n w i l l remain unchanged. The i n i t i a l 
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manufacture of the a r t e f a c t i s only d i r e c t l y related to these 
(41) 

a t t r i b u t e s as long as the a r t e f a c t survives i n t a c t . 

To attempt to define a s t r i c t boundary by which fragments can 

be judged as being of typological significance i s a p r a c t i c a l 

i m p o s s i b i l i t y - We could perhaps count a cer t a i n number of a t t r i b u t e s 

which the fragment might o f f e r but t h i s would reduce any series of 

complete vessels to a s i t u a t i o n i n which typological analysis would be 

based on only two or three c r i t e r i a , thus rendering a general rather 

than s p e c i f i c description. By t h i s c e r t a i n a t t r i b u t e s would be 

delimited, and fragments lacking the basic number of minimal a t t r i b u t e s 

would s t i l l be ignored. Clarke also perceived t h i s problem, and f o r 

artefacts which were imperfect or damaged i n such a way that an 

a t t r i b u t e was removed he considered them as being i n a state of "no 
(42) 

comparison" f o r that character 

A f u r t h e r reason for the d i f f i c u l t y of the primary methodological 

approach i s possibly unique to glass. Glass vessels may contain 

ch a r a c t e r i s t i c s of form which may or may not be i n t e n t i o n a l and which 

i n certain instances ( f o r example with blown vessels) might produce a 

batch of vessels out of which no two would be exactly the same, 

depending on the s k i l l of the glass master. Certain stages i n the 

production of the vessel p a r t i c u l a r l y those vulnerable to freaks of 

the manufacturing process can a l l have an e f f e c t on the f i n a l item. 

The main v a r i a t i o n factors can be l i s t e d as follows: 

(1) Natural phenomena ( i . e . impurity i n the raw m a t e r i a l ) . 

(2) Manufacturing v a r i a t i o n ( i . e . i n e f f i c i e n t heating and 

cooling processes). 
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(3) Human err o r ( i . e . manipulation). 

Human a c t i v i t y can be r e f l e c t e d as a grouping factor i n several 

instances. For example a behavioural a t t r i b u t e can be produced as 

much by a careful selection of raw material as by d i r e c t human 

a l t e r a t i o n . Every a t t r i b u t e i s representative of some action, whether 

those a t t r i b u t e s are decorative or material. In the same way that each 

decorative mark on the surface of a pottery vessel i s relevant, so each 

stage of the glass manufacturing process i s also relevant. Each 

addition of chemical ingredient for whatever the purpose or each stage 

of cooling, re-heating or annealing can be considered an a t t r i b u t e . 

Each glass vessel requires a repeated sequence of actions both 

chemically and physically f o r i t s production. When the complete 

vessel i s examined l a t e r i n time c e r t a i n of these a t t r i b u t e s can be 

perceived by e i t h e r visual or technical means. Other a t t r i b u t e s such 

as the decorative and the form are more easi l y noticed while those 

governed by social and c u l t u r a l factors are almost impossible to 

ascertain. A general system f o r t h i s i s outlined graphically i n f i g 4. 

This shows the manner i n which the a t t r i b u t e s occur. In the f i r s t 

instance a complex network i s formed which combines n a t u r a l , social 

and human factors. These can include the nature of the raw material, 

the needs of the society concerned and the choice of material and 

decoration respectively. The vessel i s formed as a d i r e c t r e s u l t of 

a l l three. From t h i s point on the vessel i s traded, sold and put 

i n t o service. When i t i s eventually discovered centuries l a t e r and 

examined the a t t r i b u t e s which constitute the object can be divided 

i n t o two parts, the typological (which i s measurable) and the 



FIG 4. 

73 o 73 03 > m 
r-

m 73 to m 

CD 

m 

m 
m 73 tn 

> W D 
X I 

CD m 
m m 

m 

to 

CD 

to 33 rn m 

m 73 73 73 O 

m 
m 



86 

sociological (which can only be i n t e r p r e t e d ) . In the former group 

we can determine and measure the form, proportion and decoration of 

the vessel together with the technique used to make i t and the 

material used i n i t s production. In the l a t t e r , by taking i n t o 

account other archaeological and h i s t o r i c a l evidence we can i n t e r p r e t 

i t s function and significance and subsequently formulate theories 

regarding trade and economy. The actual number of a t t r i b u t e s per 

complete item is i n f i n i t e but those available to the archaeologist 

are small i n number. Every a r t e f a c t contains an i n f i n i t e number of 

a t t r i b u t e s or variables and therefore an i n f i n i t e number of possible 
(43) 

systems networking these variables v . The problem l i e s i n 

defining a system which although relevant at the time of the manu­

facture of the vessel may not appear relevant today i n an alien c u l t u r a l 

environment. 

Because the human element i s so strong i n the manufacturing process 

of glass, and because the process i s so complex we can presume s l i g h t 

v ariations i n material and form w i t h i n standard types even from the 

same workshop. Consequently we can imagine an even greater v a r i a t i o n 

i n instances of copying by other workshops. We must therefore take care 

not to confuse development and v a r i a t i o n of decoration with accidental 

v a r i a t i o n caused by the reasons outlined above. This can easi l y be 

i l l u s t r a t e d i f we consider the t r a d i t i o n a l approaches regarding the 

vessel-type designated "claw-beaker". This vessel i s usually discussed 

vith regard to a development centred on the size and p o s i t i o n of the 

claw i t s e l f , and i t s r e l a t i o n to the body of the ves sel t 4 4 ' . This 
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would be more acceptable i f a l l the vessels under consideration were 

complete, for there are then other c r i t e r i a t o be examined apart 

from those d i r e c t l y associated with the claw. In fragmentary form, 

however, i n d i v i d u a l claws can be discussed with l i t t l e accuracy, 

especially considering the physical d i f f i c u l t i e s i n producing t h i s 

p a r t i c u l a r vessel i n which the claws themselves are usually hollow 

and are formed i n d i v i d u a l l y . Fragments from such a vessel were 

discovered from Borre, Vestfold (305) i n a b u r i a l assigned to the 
(45) 

n i n t h century . The complete type to which these fragments were 

related was one found i n England and dated several centuries e a r l i e r . 

The closer one examines the problems of typological analysis of 

t h i s type of material the more i t becomes apparent th a t an i n i t i a l 

chronological rather than typological approach i s preferable. Both 

the chronological and typological systems of primary approach have 

f a u l t s and neither are completely s a t i s f a c t o r y . The chronological 

could include a l l the material (assuming that i t lay i n a datable 

context) regardless of condition and t h i s would require the use of 

associated f i n d s . The main problem here i s that not a l l the material 

i s closely datable although works by Nerman and others have provided 

a useful corpus of associated dated f i n d s . A method devised f o r over­

coming t h i s dating d i f f i c u l t y by using frequency d i s t r i b u t i o n i s used 

below i n chapter 6. The typological approach disregards the fragments 

i n conventional method but f u l l y documents complete items. At t h i s 

stage a l o g i c a l conclusion would be to take the primary chronological 

approach t o embrace the majority of the material followed by a 
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secondary typological approach. This would be fashioned i n the 

manner devised by Ekholm but without the inconsistency of c r i t e r i a . 

The problem of the fragments can only be overcome by using a system 

whereby ch a r a c t e r i s t i c s of the fragments i n t h e i r e x i s t i n g 

conditions can be observed. This must be carried out using methods 

which are not r e l i a n t upon v i s i b l e c h a r a c t e r i s t i c s and which could 

be used regardless of any physical change i n the fragments. The 

following requirements are needed: 

( i ) A d e f i n i t i o n of types determined by non-visual 

c h a r a c t e r i s t i c s , 

( i i ) A method not dependant upon factors of culture or time 

difference between the person who made the item and 

the person who examines i t l a t e r i n time, 

( i i i ) A method which disregards any physical change i n 

the item between the time of manufacture and the time 

of discovery. 

A glass vessel has certain information to o f f e r and methods 

complying to the three conditions above can i l l u m i n a t e the integrated 

actions required f o r the manufacture of tha t vessel. In a small way 

t h i s can r e f l e c t the scope of the culture that produced i t . Fortunately 

glass i s normally a chemically homogenous product and the very nature 

of i t s structure allows elementary c l a s s i f i c a t i o n i n t o simple types 

defined chemically. This can be i l l u s t r a t e d by assuming that these 

d i f f e r e n t chemical groupings are governed by three main factors. 
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i ) The composition of the raw material ( i . e . trace elements), 

i i ) The chemical v a r i e t y of the glass type ( i . e . soda-lime) 

i i i ) The additives f o r colouring or discolouring employed by 

the manufacturer. 

The composition of the raw material i s presumably based on loc a l 

supply, and therefore material used i n the manufacture w i l l r e f l e c t 

c h a r a c t e r i s t i c s of that l o c a l i t y . We may never be able to locate 

the exact area, but we can group together glasses of s i m i l a r chemical 

composition. Local material which i s n a t u r a l l y high i n a ce r t a i n 

trace element or which contains a c h a r a c t e r i s t i c impurity w i l l show 

t h i s i n the analysis of a vessel or fragment made i n that region. 

I t would therefore seem possible to r e l a t e glass vessels and fragments 

by means of these elements. Any s i m i l a r i t i e s w i l l remain constant 

despite any change i n the condition of the glass i t s e l f , even by 

cremation. 

The basic v a r i e t i e s of glass are usually apparent a f t e r a pre­

liminary analysis and are c l e a r l y d i s t i n c t from each other. We can 

for example di s t i n g u i s h c l e a r l y between the early glass with high soda-

lime content, and that of the "weald" glass v a r i e t y simply because the 

oxides of t h e i r chemical elements have noticeably d i f f e r e n t percentages 

i n each ( 4 6 ) . 

The additives for colouring or decolouring employed by the manu­

facturer are also useful guides especially i n r e l a t i o n t o early methods 

of manufacture. I t i s possible that i n the early h i s t o r y of glass-

making the advance of chemical and technical knowledge could be followed 
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to some extent i n the use and v a r i a t i o n of c e r t a i n additives. Smith 

and Sayre have demonstrated a chronological significance i n the use 
(47) 

of antimony and manganese as decolourants . Arwidsson offered 

certain arguments regarding the significance of lead i n the lobed 

beakers from Valsgarde, Uppland, Sweden Work of t h i s nature 

was also carried out to determine the exact method of manufacture and 

the elements used i n the production of the vessels which exhibited the 
"Lycurgus E f f e c t " , showing d i f f e r e n t colours i n r e f l e c t e d and trans-

(49) 
mitted l i g h t v . 

Physical analysis such as t h i s could provide a method of u t i l i s i n g 

the numerous fragments which are not susceptible to any other form of 

typological analysis. The idea was used i n a l i m i t e d capacity by 

Chambon and Arbman i n t h e i r study of a Belgian glass centre i n an 

e f f o r t to correlate certain problems of c o n t i n u i t y The concept 

has been used widely elsewhere and relevant examples are given below 

i n a discussion of the advantages of physical analysis i n chapters 7 

and 8. In Scandinavia the only major work to have been produced using 

t h i s type of analysis concerned metalwork from the Early Bronze Age and 
(51) 

was devised to c l a s s i f y artefacts i n a simil a r manner . 

Only an accurate quantitative analysis i s of any value f o r the 

determination of regional and chronological differences. I t must reveal 

i n what respects the specimens conform to or depart from the charac­

t e r i s t i c s of various recognisable groups of glass i n a n t i q u i t y . Several 

methods are available for t h i s . The methods eventually selected here, 

electron beam micro-probe analysis and neutron a c t i v a t i o n analysis, can 

be used to quantify major elements and trace elements respectively. Both 
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are e s s e n t i a l l y destructive i n t h a t they require a sample from the 

vessel but the advantages of accurate qu a n t i t a t i v e r e s u l t s make the 

s a c r i f i c e worthwhile. Detailed discussion of both methods appears 

i n the chapters devoted to the physical analysis of the material. 
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CHAPTER FIVE - TYPOLOGICAL ELEMENTS 

Having i n theory now found a sol u t i o n to the problem of 

fragments, the next stage i s to devise a typological system suitable 

f o r the material available. The problem now i s to establish which 

descriptive c r i t e r i a are to be used and i n which order they should 

be organised so that complete and fragmentary items a l i k e can be 

used to the maximum extent. 

Brew among others has shown t h a t grouping systems for such an 

analysis are by t h e i r very nature subjectively formed Any 

system of c l a s s i f i c a t i o n devised by the archaeologist places objects 

or apparent a t t r i b u t e s of objects i n t o p a r t i c u l a r groupings which the 

archaeologist himself selects. Brew argues that no typological system 

i s a c t u a l l y inherent i n the material under study. Any "a p r i o r i " 

system of typology assumes some traceable network of connections between 

the series of artefacts and the social environment i n which they were 

made. Such a connection i s d i f f i c u l t to appreciate because of the 

vast time and culture difference between our society and the society 

t h a t made the a r t e f a c t s . Some of the typologies can be related t o a 

s i g n i f i c a n t degree such as those pertaining to function. Others such 

as decoration are less easy t o assign. I would maintain th a t for a r t e ­

facts which had an obvious function, and glass vessels are c l e a r l y 

included here, there are l i m i t e d "a p r i o r i " typologies. I f an object 

i s used for a s p e c i f i c purpose then i t i s manufactured w i t h t h a t end 

i n mind. 

The method adopted here involves the breakdown of each item i n t o 
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eleven d i f f e r e n t t y p o l o g i c a l e n t i t i e s each containing a series of 

variables denoted by a numerical code. By t h i s each vessel or 

fragment can be defined by a series of numbers and made available 
(2) 

to computer f a c i l i t i e s f o r storage and sorting . 

The f i r s t stage must take i n t o consideration the functional 

form elements. In common with a l l stages of the typology the groupings 

must be comprehensive to include a l l known types of form. This ensures 

th a t a l l the material available can be included and th a t any l a t e r 

material can be added. Most groupings w i l l by necessity contain a 

category headed "other". The comprehensive nature of the main groupings 

should ensure tha t the numbers i n t h a t category are kept to a minimum. 

The numbers used i n the d e f i n i t i o n s below are those which appear i n the 

typological l i s t s and on the computer tape. The presence of the zero 

d i g i t (0) s i g n i f i e s that a p a r t i c u l a r element was not available often 

for the reason th a t the fragment was too small or mutilated to supply 

the necessary information. The variables i n each grouping are organised 

where possible i n alphabetical order. 

The f i r s t stage which relates to function type i s composed as 

follows: 

Column Code D e f i n i t i o n 

A. ( l ) Fragmentary 

(2) Beaker 

(3) Bowl 

(4) Cup 

(5) Flask/Bottle 

(6) Jar 

(7) Other. 
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The second stage relates to proportional c h a r a c t e r i s t i c s defined 

here i n terms of the r a t i o between the height of the vessel and the 

diameter of the rim. This i s associated with the function type above 

and i s only relevant as an extra element i n the discussion of 

complete objects. This i s composed as follows: 

Column 

B. 

Code D e f i n i t i o n 

(1) Less than 0,50 

(2) 0,51 to 1,00 

(3) 1,01 to 1,50 

(4) 1,51 to 2,00 

(5) 2,01 t o 2,50 

(6) Greater than 2,50. 

The t h i r d stage relates to the p r o f i l e of the body of the vessels 

a descriptive element which i s often applicable to fragmentary vessels 

as well as complete vessels i n cases where a large proportion of the 

vessel s t i l l survives. This i s composed under the follo w i n g headings: 

Column 

C. 

Code D e f i n i t i o n 

(1) Conical 

(2) Funnel 

(3) Globular/bulbous 

(4) Horn-shaped 

(5) Round 

(6) Semi-spherical 

(7) Straight 

(8) Other. 
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The next stage i s concerned with the base of the vessel and relates 

to the absence or presence of f o o t . With vessels such as the 

dri n k i n g horn I am assuming t h a t the base end of the vessel i s the 

non-open end. I t does not necessarily s i g n i f y the standing area. 

This i s composed as follows: 

Column 

D. 

Code D e f i n i t i o n 

(1) Flat 

(2) Foot 

(3) Foot-ring 

(4) Mouthpiece (horn) 

(5) Ribbed feet 

(6) Rounded base 

(7) Other. 

The next two categories represent the rim form and the rim d i r e c t i o n 

respectively. These are organised so that any known combination of 

the two can be denoted without using an unwieldy terminology. These 

are l i s t e d below; 

Column Code D e f i n i t i o n 

E. (1) Cut/Broken 

(2) Flattened 

(3) Folded 

(4) Rounded 

(5) Rounded and thickened 

(6) Other. 
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Column Code D e f i n i t i o n 

F. ( l ) In-turned 

(2) Out-turned 

(3) St r a i g h t . 

The f i n a l category concerned with major features has by necessity t o 

be headed "Other features". This i s ess e n t i a l l y a concluding 

category containing basic elements of form and decoration which are 

not otherwise represented. I t also allows scope for unusual or 

unique vessels to be sorted by means of t h e i r special features. 

These are l i s t e d as follows! 

Column 

G. 

Code D e f i n i t i o n 

(1) None 

(2) Boss 

(3) Claw 

(4) Handle 

(5) I n s c r i p t i o n 

(6) Prunt 

(7) Stem 

(8) Other. 

The next three categories are concerned with the decorative 

elements of the vessels or fragments and are organised i n such a way 

th a t even the smallest trace of decoration on a fragment can be 

described i n one of the categories. This means that no decorative 

element need be ignored e n t i r e l y due to size o r m u t i l a t i o n of fragment 

The f i r s t decorative category relates to the technique of decoration. 
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In t h i s category decoration can always be used as a descriptive element 

even although the actual form of the decoration may not be f u l l y 

a v ailable. The techniques can be l i s t e d as follows; 

Code D e f i n i t i o n 

(1) None 

(2) Applied 

(3) F i l i g r e e 

(4) Ground/Cut/Incised 

(5) Marvered 

(6) Moulded 

(7) Painted 

(8) 2 i n combination 

(9) Other. 

Another aspect of decoration which may be recorded from fragmentary 

evidence i s the or i e n t a t i o n of the f i e l d of decoration, although not 

usually to the extent of the category above. The terminology used 

relates to the horizontal or v e r t i c a l axes of the vessels concerned. 

Here "horizontal" i s defined as being i n the same plane as the l i n e of 

the rim and " v e r t i c a l " i s defined as being i n the same plane as a l i n e 

drawn from the centre of the rim t o the centre of the base of the vessel. 

In a vessel such as a drinking horn the descriptions r e l a t e to an 

imaginary l i n e a r vessel of conical rather than horn form, thus any 

decoration along the curvature from the rim to the base (mouthpiece) i s 

defined as being v e r t i c a l and any decoration set around the curvature i s 

defined as being h o r i z o n t a l . The categories can be l i s t e d as follows! 
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Code D e f i n i t i o n 

(1) None 

(2) Horizontal 

(3) V e r t i c a l 

(4) Both Horizontal and V e r t i c a l 

(5) Other 

(6) Other i n combination with 2 and 3» 

The f i n a l decorative category i s concerned with the actual form of 

the decoration i t s e l f w i t h i n i t s f i e l d of o r i e n t a t i o n . The two most 

common forms are li n e a r and faceted decoration, the l a t t e r being 

p r i n c i p a l l y concerned with the use of the oval or the c i r c l e as 

decorative forms. These are as follows: 

Column Code De f i n i t i o n 

J. (1) None 

(2) Faceted 

(3) Linear 

(4) Both Faceted and Linear 

(5) N a t u r a l i s t i c 

(6) Other. 

The category remaining i s concerned with the d i f f e r e n t i a t i o n of 

colour. In cer t a i n instances colour i s important especially as a 

decorative element on an i n d i v i d u a l vessel. One can s u i t a b l y record 

instances i n which the decoration i s of a d i f f e r e n t colour from the 

vessel on which i t i s used. Colour can be used as a recording element 

i n the following categories: 

Column 

I . 
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Column Code D e f i n i t i o n 

(1) None 

(2) Decoration same colour as vessel 

(3) Decoration d i f f e r e n t colour from vessel 

(4) Both 2 and 3. 

(5) Vessel i t s e l f more than one colour 

(6) Uberfang (cased) vessels. 

The f i n a l a t t r i b u t e s available f o r comparison are derived from 

the material elements. Here one can use the chemical groupings 

discussed e a r l i e r for both complete and fragmentary vessels. Only a 

small part of the corpus was subjected to t h i s type of examination and 

the material elements are not included i n these tables. The t o t a l 

order of typology can therefore be summarised i n the following manners 

A) Function Type (seven variables) 

B) Proportional Characteristics ( s i x variables) 

C) Body P r o f i l e (eight variables) 

D) Base Elements (seven variables) 

E) Rim Form (six variables) 

F) Rim Direction (three variables) 

G) Other features (eight variables) 

H) Technique of Decoration (nine variables) 

I ) Orientation of Field of Decroation (six variables) 

J) Form of Decoration ( s i x variables) 

K) D i f f e r e n t i a t i o n of Colour (six v a r i a b l e s ) . 
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Each i n d i v i d u a l vessel or fragment can ea s i l y be defined by a 

series of numbers. I t should be remembered that these numbers i n many 

instances r e f e r to an obvious physical c h a r a c t e r i s t i c defined only i n 

general terms i n order to f a c i l i t a t e the recording of features. 

Although, f o r example, two vessels may have the same numerical coding 

f o r decorative features, i t does not necessarily s i g n i f y that they 

are i d e n t i c a l , only that the decorative features have cer t a i n obvious 

s i m i l a r i t i e s . A complete l i s t of a l l vessels and t h e i r numerical 

codes i s w r i t t e n below. The material elements are not included for the 

reason that they only r e l a t e to approximately ten per cent of the 

corpus. The methods and re s u l t s of the physical analyses are w r i t t e n 

i n chapter 7 and chapter 8. 

In order to u t i l i s e computer f a c i l i t i e s to the maximum possible 

extent two more columns were added to the typological data l i s t s . 

The f i r s t relates to the archaeological context of the discovery. 

These are l i s t e d as follows: 

Column Code D e f i n i t i o n 

L. ( l ) Cremation b u r i a l 

The second column i s chronological and can be used as a check against 

typological progression. This now means that the typology, archaeo­

l o g i c a l context and chronology of each in d i v i d u a l fragment or vessel 

can be expressed numerically i n a form appropriate to computer s o r t i n g , 

c l u s t e r i n g and storage. The chronological column i s by necessity more 

(2) Inhumation b u r i a l 

(3) Occupation layer 

(4) Unknown or stray. 
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complex than the other categories. I t relates to the date of the 

bu r i a l or occupation and not necessarily to the actual date of 

the vessel. I t i s assumed that major discrepancies w i l l comprise 

only a small percentage of the corpus and consequently t h a t the 

err o r w i l l be minimal. In instances where the dating appears 

between or close to the l i m i t s of the various chronological 

div i s i o n s used the glass i s placed i n the e a r l i e r period to allow 

f o r manufacture, transport and time f o r usage. Ten periods are 

used, with the f i n a l d i g i t zero (0) representing both undated 

samples and samples only dated between the ultimate periods of 

chronology used ( i . e . the Roman and Viking periods). The periods 

are l i s t e d belowx 

M ) Chronological Period 

Roman Iron Age (AD 50-400) - 1 
5 

Migration Period (AD 400-550/600) - 2 ) 
) 8 

) 
) 6 0 

Vendel Period (AD 550/600-800) - 3 ) 
) 9 

7 
Viking Period (AD 800-1050) - 4 

The complete typological l i s t s i n numerical code are as follows: 
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Catalogue Number Typological Code 

A B c D E F \J H I J K L 

001 1 0 0 0 0 0 0 2 0 3 2 1 

002 1 0 0 0 0 0 0 2 0 3 3 1 

003 1 0 0 2 4 2 0 2 4 3 2 1 

004 1 0 0 0 0 0 4 6 0 0 2 1 

005 1 0 0 0 0 0 0 2 0 3 3 1 

006 1 0 0 5 0 0 0 1 1 1 1 1 

007 1 0 2 6 0 0 0 2 0 3 2 1 

008 1 0 0 0 0 0 0 4 0 0 2 1 

009 1 0 0 0 0 0 0 0 0 0 0 1 

010 1 0 0 0 0 0 0 2 0 3 2 3 

011 1 0 0 0 0 0 0 2 0 3 2 3 2 

012 1 0 0 0 0 0 0 0 0 0 0 3 2 

013 1 0 0 0 0 0 0 7 5 5 3 1 1 

014 1 0 0 0 0 0 0 0 0 0 0 1 1 

015 4 2 7 5 4 3 1 1 1 1 1 2 1 

016 1 0 0 0 0 0 0 0 0 0 0 1 1 

017 1 0 0 3 4 2 0 0 0 0 0 1 1 

018 4 0 6 3 4 2 1 4 5 3 2 4 0 

019 2 4 1 2 5 3 1 2 4 3 2 2 2 

020 4 2 5 1 4 3 1 4 2 4 2 2 1 
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Catalogue Number Typological Code 

A B C O E F G H I J K L M 

021 1 0 0 0 0 0 0 0 0 0 0 1 1 

022 6 3 3 3 4 3 1 1 1 1 5 2 1 

023 4 0 7 5 4 3 1 1 1 1 1 4 0 

024 1 0 0 0 0 0 0 4 0 3 2 3 2 

025 1 0 0 0 0 0 0 0 0 0 0 1 1 

026 3 0 5 1 0 0 0 6 3 2 2 2 1 

027 4 2 7 3 4 3 1 1 1 1 1 2 1 

028 4 2 7 3 4 3 1 1 1 1 1 2 1 

029 4 2 7 3 4 3 1 1 1 1 1 2 1 

030 2 0 4 4 0 0 0 2 3 3 2 3 2 

031 2 0 4 4 

032 2 0 4 4 

033 1 0 0 0 

034 2 6 1 6 

035 2 0 2 0 

036 6 3 3 1 

037 1 0 1 0 

038 3 1 5 1 

039 3 1 5 1 

040 1 0 0 0 

0 0 0 2 3 3 2 3 2 

0 0 0 2 3 3 2 3 2 

0 0 3 0 0 0 0 3 2 

4 3 1 2 4 3 3 3 2 

0 0 0 0 0 0 0 2 4 

5 2 1 8 4 3 3 2 2 

0 0 0 2 3 3 2 3 2 

4 3 1 6 5 6 5 2 1 

4 3 1 6 5 6 5 2 1 

0 0 0 0 0 0 0 3 1 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

041 4 0 7 5 0 0 0 0 0 0 0 2 1 

042 2 0 1 6 0 0 1 2 4 3 2 2 2 

043 3 2 7 1 1 2 1 4 4 4 2 2 1 

044 1 0 0 0 4 2 0 0 0 0 0 2 1 

045 3 2 8 6 4 2 1 2 2 3 2 2 2 

046 5 6 7 1 2 2 4 1 1 1 1 2 1 

047 3 2 6 6 1 2 1 4 4 4 2 2 1 

048 3 2 6 6 1 2 1 4 4 4 2 2 1 

049 3 2 6 6 1 2 1 4 4 4 2 2 1 

050 4 0 7 3 4 3 1 1 1 1 1 2 1 

051 2 4 1 2 5 3 1 2 6 3 3 2 1 

052 2 3 5 1 1 3 1 4 2 4 6 2 2 

053 4 0 7 3 4 3 1 1 1 1 1 2 1. 

054 2 5 7 2 4 2 7 2 6 3 3 2 1 

055 2 6 4 4 4 2 1 2 4 3 2 2 1 

056 2 6 4 4 2 2 1 9 3 6 2 2 1 

057 4 2 7 3 4 3 1 7 5 5 3 2 1 

058 1 0 0 0 0 0 0 0 0 0 0 2 4 

059 2 3 7 6 1 2 1 4 2 4 2 2 1 

060 1 0 0 0 0 0 0 0 0 0 0 2 1 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

061 2 3 7 6 1 2 1 4 2 4 2 2 1 

062 1 0 0 0 0 0 0 4 0 2 2 2 1 

063 1 0 0 0 0 0 0 4 0 2 2 2 1 

064 4 2 7 1 1 2 2 1 4 4 2 2 1 

065 3 2 6 6 4 2 1 6 4 6 5 2 1 

066 3 2 6 6 4 2 1 6 4 6 5 2 1 

067 2 4 1 2 1 3 7 4 4 4 2 2 1 

068 2 0 0 0 1 3 0 4 0 4 2 2 1 

069 1 0 0 0 0 0 0 2 0 3 2 2 4 

070 2 3 7 1 4 2 1 4 4 4 2 2 1 

071 2 4 1 2 4 2 1 2 6 3 2 2 2 

072 2 4 1 2 5 3 1 2 6 3 3 2 1 

073 2 4 1 2 5 3 1 2 6 3 3 2 1 

074 2 4 4 4 4 2 1 2 4 3 2 2 1 

075 4 2 6 6 1 3 1 4 2 4 2 2 1 

076 4 2 6 6 1 2 1 1 1 1 1 2 1 

077 1 0 0 0 0 0 0 0 0 0 0 1 1 

078 4 2 7 5 5 3 1 1 1 1 1 2 1 

079 2 3 7 6 1 2 1 4 2 4 2 2 1 

080 1 0 0 0 0 0 0 0 0 0 0 1 1 



Catalogue Number 

081 
082 
083 
084 
085 
086 
087 
088 
089 
090 

091 

092 

093 

094 

095 

096 

097 

098 

099 

100 

Typological Code 

A B C D E F G H I J K L 

1 0 0 0 0 0 0 2 0 3 3 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 2 0 3 3 1 

1 0 0 0 0 0 0 4 0 3 2 1 

1 0 0 0 0 0 0 2 0 3 3 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 2 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 2 0 3 2 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 2 0 3 3 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 2 0 3 2 1 

1 0 0 0 0 0 0 4 0 2 2 1 

1 0 0 0 5 1 0 2 2 3 2 1 

1 0 0 0 0 0 0 0 0 0 0 1 
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101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

Typological Code 

A B C D E F G H I J K L M 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 5 3 0 4 0 2 2 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 5 3 0 0 0 0 0 1 1 

4 2 7 6 5 2 1 2 2 3 2 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 4 0 2 2 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 4 0 2 2 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 2 0 3 3 1 1 

1 0 7 0 4 3 1 7 5 5 3 1 1 

1 0 0 0 0 0 0 4 0 2 2 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 2 0 3 3 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 

1 0 0 0 0 0 0 0 0 0 0 1 1 
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Catalogue Number Typological Code 

A B C D H F G H I J K L M 

121 1 0 0 0 0 0 0 0 0 0 0 1 1 

122 4 2 7 1 5 2 1 1 1 1 1 1 1 

123 1 0 0 0 0 0 0 2 0 3 3 1 1 

124 1 0 0 0 0 0 0 2 0 3 3 1 1 

125 1 0 0 0 0 0 0 0 0 0 0 1 1 

126 1 0 0 0 0 0 0 0 0 0 0 1 1 

127 1 0 0 0 0 0 0 0 0 0 0 1 1 

128 1 0 0 0 0 0 0 4 0 2 2 1 1 

129 1 0 0 0 0 0 0 0 0 0 0 1 1 

130 1 0 0 0 0 0 0 0 0 0 0 1 1 

131 1 0 0 0 0 0 0 0 0 0 0 1 

132 1 0 0 0 0 0 0 0 0 0 0 1 

133 1 0 0 0 0 0 0 0 0 0 0 1 

134 1 0 0 0 0 0 0 0 0 0 0 1 

135 1 0 0 0 0 0 0 0 0 0 0 1 

136 1 0 0 0 0 0 0 4 0 2 2 1 

137 1 0 0 0 0 0 0 0 0 0 0 1 

138 1 0 0 0 0 0 0 0 0 0 0 1 

139 4 0 7 3 4 3 1 1 1 1 1 2 

140 6 5 8 3 5 2 1 1 1 1 1 2 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

141 4 2 7 3 4 3 1 7 5 5 3 2 1 

142 4 2 7 3 4 3 1 7 5 5 3 2 1 

143 2 4 1 2 4 2 1 2 6 3 3 2 1 

144 2 4 1 2 4 2 1 2 6 3 3 2 1 

145 2 4 1 6 1 2 1 4 2 4 2 2 1 

146 1 0 0 0 0 0 0 0 0 0 0 1 1 

147 1 0 0 0 0 0 0 4 0 2 2 2 1 

148 1 0 0 0 0 0 0 0 0 0 0 1 1 

149 1 0 0 0 0 0 0 7 5 5 3 1 1 

150 2 4 1 2 5 2 1 2 6 3 3 2 1 

151 2 4 1 2 5 2 1 2 4 3 2 2 1 

152 1 0 0 0 0 0 0 0 0 0 0 1 1 

153 1 0 0 0 0 0 0 2 0 3 2 2 1 

154 1 0 0 0 0 0 0 2 0 3 2 2 1 

155 1 0 0 0 0 0 0 0 0 0 0 1 1 

156 4 2 6 6 1 3 1 4 2 2 2 2 1 

157 4 2 6 6 1 3 1 4 2 2 2 2 1 

158 4 2 5 1 4 2 1 4 2 2 2 2 1 

159 2 6 4 4 2 2 1 9 3 3 2 2 1 

160 2 3 1 2 1 2 1 4 2 4 2 2 1 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

161 2 3 1 2 1 2 1 4 2 4 2 2 1 

162 1 0 0 0 0 0 0 7 5 5 3 2 1 

163 6 6 3 2 5 2 1 2 4 3 2 4 1 

164 4 2 5 1 4 2 1 4 2 3 2 2 1 

165 1 0 0 0 0 0 0 4 0 2 2 4 1 

166 2 3 7 6 1 2 1 4 2 4 2 2 1 

167 4 0 7 3 5 2 1 7 5 5 3 2 1 

168 4 0 7 3 5 2 1 1 1 1 1 2 1 

169 4 0 7 3 5 2 1 1 1 1 1 2 1 

170 2 0 1 2 4 3 1 2 4 3 2 2 1 

171 2 0 1 2 4 3 1 2 4 3 2 2 1 

172 2 0 1 2 4 3 1 2 4 3 2 2 1 

173 1 0 0 0 0 0 0 2 5 3 3 2 1 

174 1 0 0 0 0 0 0 2 4 3 3 2 1 

175 6 3 3 3 5 2 1 2 6 3 3 2 1 

176 4 0 7 3 4 3 1 7 5 5 3 2 1 

177 4 0 7 0 0 0 0 7 5 5 3 2 1 

178 4 0 7 0 0 0 0 7 5 5 3 2 1 

179 1 0 0 0 0 0 0 4 0 2 2 2 1 

180 3 2 6 6 0 0 5 1 1 1 1 2 1 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

181 4 2 5 1 1 3 1 4 2 4 2 2 1 

182 2 3 7 1 1 2 1 4 4 2 2 2 1 

183 7 0 8 7 1 3 1 1 1 1 1 2 1 

184 4 2 7 5 5 2 1 1 1 1 1 2 1 

185 1 0 0 0 0 0 0 0 0 0 0 2 1 

186 2 3 1 2 1 2 5 4 4 4 5 4 1 

187 1 0 5 1 0 0 1 6 3 3 2 2 1 

188 4 0 5 1 1 2 1 1 1 1 1 2 1 

189 4 2 5 6 4 2 6 2 2 3 2 2 1 

190 2 3 7 6 1 2 1 4 2 4 2 2 1 

191 1 0 0 0 0 0 0 2 0 3 2 1 3 

192 1 0 0 0 0 0 0 2 3 3 2 3 2 

193 1 0 0 0 0 0 0 4 0 2 2 1 2 

194 1 0 0 0 0 0 0 2 0 3 3 3 1 

195 

196 1 0 0 0 0 0 0 2 2 3 2 1 0 

197 3 4 3 1 5 2 1 2 4 3 2 4 3 

198 1 0 0 0 0 0 0 2 2 3 2 1 3 

199 1 0 0 0 0 0 0 0 0 0 0 1 0 

200 1 0 0 0 0 0 0 0 0 0 0 1 0 
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Catalogue Number Typological Code 

A B c D E F G H I J K L M 

201 1 0 0 0 0 0 0 0 0 0 0 1 0 

202 1 0 0 0 5 3 0 2 4 3 2 3 2 

203 1 0 0 0 3 2 0 0 0 0 0 3 2 

204 1 0 0 0 0 0 0 2 4 3 2 3 2 

205 1 0 0 0 0 0 0 0 0 0 0 1 1 

206 1 0 0 0 0 0 0 0 0 0 0 1 2 

207 1 0 0 0 0 0 0 2 5 3 2 1 2 

208 2 4 1 2 4 2 1 2 4 3 2 2 2 

209 1 0 0 0 0 0 0 2 0 3 2 1 3 

210 1 0 0 0 0 0 0 2 0 3 2 1 3 

211 1 0 0 0 5 2 0 0 0 0 0 1 3 

212 1 0 0 1 0 0 0 0 0 0 0 1 3 

213 1 0 0 0 4 3 0 2 4 3 2 1 3 

214 2 4 1 2 4 2 1 2 4 3 2 2 2 

215 1 0 0 0 0 0 0 0 0 0 0 1 0 

216 6 3 3 1 4 2 1 9 3 3 2 2 3 

217 2 6 1 2 5 3 3 2 2 3 2 4 3 

218 1 0 0 0 0 0 0 0 0 0 0 1 2 

219 1 0 0 0 0 0 0 0 0 0 0 1 1 

220 1 0 0 0 0 0 0 0 0 0 0 1 2 
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221 1 0 0 0 0 0 0 0 0 0 0 1 2 

222 1 0 0 0 0 0 0 0 0 0 0 1 2 

223 1 0 0 0 0 0 0 0 0 0 0 1 1 

224 1 0 1 0 1 3 0 4 2 4 2 1 2 

225 1 0 0 0 0 0 0 0 0 0 0 1 2 

226 1 0 0 0 0 0 0 0 0 0 0 1 2 

227 1 0 0 0 0 0 0 0 0 0 0 1 2 

228 1 0 0 0 0 0 0 0 0 0 0 1 0 

229 1 0 0 0 0 0 0 0 0 0 0 1 0 

230 5 0 8 1 0 0 0 9 3 6 2 2 4 

231 1 0 0 0 0 0 0 0 0 0 3 1 1 

232 1 0 0 0 0 0 0 0 0 0 0 1 2 

233 1 0 0 0 0 0 0 0 0 0 0 1 2 

234 1 0 0 0 0 0 0 2 0 3 2 1 2 

235 1 0 0 0 0 0 0 0 0 0 0 1 2 

236 1 0 0 0 0 0 0 4 0 2 2 1 2 

237 1 0 0 0 0 0 0 0 0 0 0 1 2 

238 1 0 0 0 0 0 0 4 0 2 2 1 2 

239 1 0 0 0 0 0 0 2 0 3 2 1 2 

240 1 0 0 0 5 3 0 2 0 3 3 1 2 
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241 1 0 0 0 0 0 0 0 0 0 0 1 2 

242 1 0 0 0 0 0 0 2 0 3 2 1 0 

243 1 0 0 6 0 0 0 0 0 0 0 1 3 

244 1 0 0 0 0 0 0 0 0 0 0 1 3 

245 1 0 0 0 0 0 6 2 0 3 2 1 3 

246 1 0 0 0 0 0 0 0 0 0 0 1 3 

247 1 0 0 0 0 0 0 2 0 3 2 1 3 

248 1 0 0 0 0 0 0 2 0 3 2 1 3 

249 1 0 0 0 0 0 0 4 0 2 2 1 1 

250 1 0 0 0 0 0 0 2 0 3 2 1 3 

251 1 0 0 0 0 0 0 2 3 3 2 1 3 

252 1 0 0 0 0 0 3 0 0 0 0 1 2 

253 2 5 1 2 4 2 1 2 4 3 2 2 2 

254 1 0 0 0 0 0 0 2 4 3 2 1 2 

255 1 3 0 0 0 0 0 0 0 0 0 1 1 

256 1 0 0 0 0 0 0 2 2 3 2 2 3 

257 4 2 1 6 3 2 1 1 1 1 1 2 3 

258 1 0 0 0 0 0 0 0 0 0 0 2 2 

259 2 4 1 2 2 3 1 2 6 3 2 2 3 

260 1 0 0 0 0 0 0 0 0 0 0 2 2 
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261 1 0 0 0 0 0 0 0 0 0 0 1 3 

262 1 0 0 0 0 0 0 0 0 0 0 1 3 

263 1 0 0 0 4 3 0 2 2 3 2 1 3 

264 2 4 1 2 5 2 1 2 4 3 2 4 0 

265 2 5 5 6 1 3 1 2 4 3 2 4 3 

266 1 0 0 0 0 0 0 0 0 0 0 1 1 

267 1 0 0 0 0 0 0 0 0 0 0 1 1 

268 1 0 0 0 0 0 0 2 0 3 2 1 0 

269 1 0 0 0 0 0 0 4 0 0 6 2 1 

270 2 4 1 2 5 2 1 2 4 3 2 2 2 

271 1 0 0 0 5 2 0 2 4 3 2 1 2 

272 1 0 0 0 0 0 0 0 0 0 0 1 2 

273 1 0 0 0 0 0 0 0 0 0 0 1 2 

274 1 0 0 0 0 0 0 0 0 0 0 1 1 

275 1 0 0 0 0 0 0 0 0 0 0 1 1 

276 1 0 0 0 0 0 0 0 0 0 0 1 5 

277 1 0 0 0 0 0 0 0 0 0 0 1 2 

278 1 0 0 0 0 0 0 0 0 0 0 1 0 

279 1 0 0 0 0 0 0 0 0 0 0 1 2 

280 1 0 0 0 0 0 0 0 0 0 0 1 2 
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281 2 0 1 2 0 0 3 2 2 3 2 2 3 

282 2 4 1 2 1 3 1 4 6 4 2 2 1 

283 1 0 0 0 0 0 0 0 0 0 6 1 2 

284 1 0 0 0 0 0 0 0 0 0 0 1 3 

285 1 0 0 0 0 0 0 0 0 0 0 1 3 

286 1 0 0 0 0 0 0 0 0 0 0 1 3 

287 1 0 0 0 0 0 0 2 0 3 2 1 3 

288 1 0 0 0 0 0 0 4 0 3 2 1 3 

289 1 0 0 0 0 0 0 0 0 0 0 1 3 

290 1 0 0 0 0 0 0 0 0 0 0 1 3 

291 1 0 0 0 0 0 0 0 0 0 0 1 3 

292 3 0 3 1 0 0 0 2 4 3 2 4 3 

293 3 3 3 1 4 2 1 2 4 3 2 4 3 

294 1 0 0 0 0 0 0 4 0 3 2 2 1 

295 1 0 0 0 0 0 0 2 4 3 2 2 2 

296 1 0 0 0 0 0 0 0 0 0 0 2 2 

297 1 0 0 0 0 0 0 0 0 0 0 2 1 

298 1 0 0 0 0 0 0 0 0 0 0 1 2 

299 1 0 0 0 0 0 0 0 0 0 0 1 3 

300 1 0 0 0 0 0 0 0 0 0 0 1 3 
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301 1 0 0 0 0 0 0 0 0 0 6 1 0 

302 1 0 0 0 0 0 0 2 0 3 2 1 3 

303 2 6 1 6 1 3 1 1 1 1 1 2 2 

304 1 0 0 0 0 0 0 0 0 0 0 2 2 

305 2 4 1 2 4 2 3 2 2 3 3 2 4 

306 2 3 1 6 1 3 1 4 4 4 2 2 1 

307 1 0 0 0 0 0 0 3 0 3 3 1 3 

308 2 4 1 6 1 3 1 4 4 4 2 2 2 

309 1 0 0 0 0 0 0 2 0 3 3 2 3 

310 1 0 0 2 0 0 0 2 3 3 2 2 2 

311 2 3 7 6 1 2 1 4 2 4 2 2 1 

312 1 0 0 0 0 0 0 0 0 0 0 1 1 

313 1 0 0 0 0 0 0 4 0 2 6 1 1 

314 1 3 0 0 1 3 1 4 4 4 6 2 3 

315 3 4 5 1 4 2 1 5 5 3 3 2 1 

316 1 0 0 0 0 0 0 4 0 2 2 1 2 

317 2 4 1 6 1 3 1 4 6 4 2 2 1 

318 1 0 0 0 0 0 0 4 0 2 2 4 2 

319 2 4 1 6 1 2 1 4 4 4 2 2 1 

320 1 0 0 0 1 3 0 4 4 4 2 2 1 
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321 1 0 0 0 0 0 0 4 0 2 2 1 1 

322 1 0 0 0 0 0 0 4 0 2 2 1 2 

323 1 0 0 0 0 0 0 4 0 2 2 1 2 

324 2 3 1 6 1 3 1 4 2 4 2 2 1 

325 1 0 2 0 5 3 0 0 0 0 0 1 4 

326 1 0 0 0 0 0 0 4 0 2 2 2 1 

327 2 3 1 2 1 3 1 4 4 4 2 1 2 

328 2 0 1 2 5 2 1 2 4 3 2 2 2 

329 2 3 1 2 2 2 1 4 4 4 2 2 2 

330 2 3 1 2 2 2 1 4 4 4 2 2 2 

331 3 1 5 1 1 3 2 2 4 4 3 2 2 

332 1 0 0 0 0 0 0 0 0 0 0 4 4 

333 1 0 0 0 0 0 0 4 0 2 2 1 2 

334 6 3 3 1 5 2 1 3 4 3 3 2 4 

335 6 4 3 1 5 2 1 1 1 1 1 2 4 

336 4 0 6 6 1 3 1 4 2 4 2 1 1 

337 2 3 7 6 4 3 1 4 2 4 2 2 1 

338 2 0 4 0 1 2 4 2 4 3 2 2 2 

339 1 0 0 0 4 1 0 0 0 0 5 3 7 

440 1 0 0 0 4 1 0 0 0 0 0 3 7 
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341 2 0 2 0 0 0 0 0 0 0 5 3 7 

342 2 0 2 6 0 0 0 0 0 0 0 3 7 

343 2 0 2 0 5 3 0 0 0 0 0 3 7 

344 1 0 0 0 4 3 0 0 0 0 5 3 7 

345 1 0 0 0 4 1 0 0 0 0 0 3 7 

346 1 0 0 0 5 2 0 0 0 0 0 3 7 

347 1 0 0 0 4 3 0 0 0 0 0 3 7 

348 2 0 2 0 0 0 0 0 0 0 0 3 7 

349 2 0 2 0 0 0 0 0 0 0 0 3 7 

350 2 0 2 0 4 3 0 0 0 0 0 3 7 

351 1 0 0 0 4 2 0 0 0 0 0 3 7 

352 2 0 2 0 0 0 0 0 0 0 0 3 7 

353 1 0 0 0 4 3 0 2 0 3 3 3 7 

354 1 0 0 0 4 1 0 0 0 0 0 3 7 

355 2 0 2 0 4 3 0 0 0 0 0 3 7 

356 1 0 0 0 0 0 0 3 0 3 3 3 7 

357 1 0 0 0 0 0 0 3 0 3 3 3 7 

358 1 0 0 0 0 0 0 3 0 3 3 3 7 

359 1 0 0 0 0 0 0 3 0 3 3 3 7 

360 1 0 0 0 0 0 0 2 2 3 3 3 7 
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361 1 0 0 0 0 0 0 2 2 3 3 3 7 

362 1 0 0 0 4 3 0 2 2 3 3 3 7 

363 1 0 0 0 0 0 0 2 2 3 3 3 7 

364 1 0 0 0 4 1 0 5 2 3 3 3 7 

365 1 0 0 0 3 2 0 2 2 3 3 3 7 

366 1 0 0 0 0 0 0 2 0 3 3 3 7 

367 1 0 0 0 0 0 0 2 2 3 3 3 7 

368 1 0 0 0 0 0 3 0 0 0 0 3 7 

369 1 0 0 0 0 0 0 5 2 3 3 3 7 

370 1 0 0 0 0 0 0 2 2 3 3 3 7 

371 1 0 0 1 0 0 0 0 0 0 0 3 7 

372 1 0 0 6 0 0 0 0 0 0 0 3 7 

373 1 0 0 0 0 0 0 0 0 0 0 3 7 

374 1 0 0 0 0 0 0 5 0 3 3 3 7 

375 1 0 0 0 0 0 0 2 0 3 3 3 7 

376 1 0 0 0 0 0 0 0 0 0 0 3 7 

377 1 0 0 0 0 0 0 0 0 0 0 3 7 

378 1 0 0 0 0 0 0 0 0 0 0 3 7 

379 1 0 0 0 0 0 0 0 0 0 0 3 7 

380 1 0 0 0 0 0 0 0 0 0 0 3 7 
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381 1 0 0 0 0 0 0 0 0 0 0 3 7 

382 1 0 0 0 0 0 0 0 0 0 0 3 7 

383 1 0 0 0 5 3 0 0 0 0 0 3 7 

384 1 0 0 0 0 0 0 0 0 0 0 3 7 

385 1 0 0 0 0 0 0 0 0 0 0 3 7 

386 1 0 0 0 0 0 0 0 0 0 0 3 7 

387 7 0 8 7 0 0 1 1 1 1 1 3 7 

388 7 0 8 7 0 0 1 1 1 1 1 3 7 

389 7 0 8 7 0 0 1 1 1 1 1 3 7 

390 4 0 7 5 0 0 1 1 1 1 1 2 1 

391 1 0 0 0 0 0 0 0 0 0 0 2 2 

392 1 0 1 6 1 3 1 4 5 4 2 2 2 

393 2 5 1 2 5 2 1 2 4 3 2 2 2 

394 2 0 1 2 5 2 1 2 4 3 2 2 2 

395 2 0 1 6 5 3 1 2 4 3 2 2 2 

396 3 1 1 1 2 2 1 1 1 1 1 2 1 

397 1 0 0 0 0 0 0 2 0 3 2 2 2 

398 1 0 0 0 0 0 0 4 4 2 2 1 2 

399 1 0 0 0 0 0 0 4 0 2 2 1 2 

400 3 3 3 1 4 3 1 2 5 3 2 2 3 
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401 1 0 1 0 1 3 1 4 2 4 2 2 2 

402 1 0 0 0 0 0 0 4 0 2 2 2 2 

403 2 6 1 6 0 0 1 4 2 3 2 2 1 

404 2 6 1 6 1 3 1 4 2 4 2 2 2 

405 1 0 0 0 0 0 0 4 0 4 2 2 2 

406 2 4 1 2 5 2 1 2 4 3 2 2 2 

407 1 0 0 0 0 0 0 0 0 0 0 1 4 

408 3 1 6 6 1 2 1 1 1 1 1 2 2 

409 2 0 1 2 5 3 1 2 4 3 2 2 2 

410 1 0 0 0 0 0 0 4 0 2 6 2 2 

411 2 0 1 6 

412 1 0 3 3 

413 2 4 1 2 

414 2 4 1 3 

415 1 0 0 0 

416 2 3 7 6 

417 1 0 0 0 

418 2 3 1 2 

419 1 0 0 0 

420 1 0 2 6 

1 3 1 4 2 3 2 4 1 

5 2 1 2 6 3 3 1 1 

5 3 1 2 4 3 2 2 2 

5 2 1 2 2 3 2 2 1 

0 0 6 0 0 0 0 1 1 

1 3 1 4 2 4 2 2 1 

0 0 0 4 0 2 2 2 1 

1 3 7 2 5 3 2 2 1 

0 0 0 0 0 0 6 2 1 

0 0 0 0 0 0 0 2 4 
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421 1 0 0 0 0 0 0 0 0 0 6 1 2 

422 1 0 1 2 0 0 0 2 4 3 2 1 2 

423 2 0 1 2 5 3 1 2 4 3 2 2 2 

424 2 0 1 2 5 3 1 2 4 3 2 2 2 

425 2 3 1 2 1 3 1 4 5 2 2 2 2 

426 1 0 0 0 0 0 2 9 0 5 5 4 1 

427 1 0 0 0 0 0 0 4 0 2 2 1 1 

428 1 0 0 0 0 0 0 4 0 2 2 1 2 

429 2 0 4 4 1 2 4 2 4 3 2 1 2 

430 1 0 0 0 0 0 0 0 0 0 0 1 2 

431 1 0 0 6 0 0 0 4 0 2 2 1 1 

432 3 3 5 1 4 3 1 6 3 3 2 2 1 

433 3 3 5 1 4 3 1 6 3 3 2 2 1 

434 1 0 0 0 0 0 0 4 0 2 2 4 2 

435 2 3 5 6 1 3 1 4 2 4 2 2 2 

436 1 0 0 6 0 0 0 4 0 2 2 2 1 

437 2 0 1 6 1 3 0 4 2 4 2 2 2 

438 2 0 1 6 0 0 0 4 2 4 2 1 1 

439 5 0 0 0 2 2 0 0 0 0 0 1 4 

440 1 0 0 0 0 0 0 2 5 3 2 4 3 
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441 2 4 1 2 5 2 1 2 4 3 2 2 2 

442 2 4 1 1 1 3 5 4 6 4 6 2 2 

443 1 0 0 3 2 3 0 2 2 3 3 1 1 

444 1 0 0 0 0 0 0 4 0 2 2 1 2 

445 1 0 0 5 4 3 0 0 0 0 0 2 1 

446 2 0 7 6 1 2 1 4 2 4 2 2 1 

447 1 0 0 0 0 0 0 0 0 0 6 1 2 

448 4 2 6 1 1 2 1 1 1 1 1 2 1 

449 2 0 1 6 1 3 1 4 2 4 2 2 2 

450 1 0 0 0 0 0 0 4 0 2 2 2 1 

451 2 5 1 2 5 3 1 2 4 3 2 2 2 

452 1 0 0 0 0 0 0 0 0 0 0 2 2 

453 1 0 0 0 0 0 0 0 0 0 0 1 3 

454 2 6 1 6 1 3 1 4 4 4 2 2 1 

455 1 0 1 6 0 0 0 4 0 2 2 1 2 

456 2 4 1 6 1 3 1 4 6 4 2 2 1 

457 2 3 1 6 1 3 1 4 2 2 2 2 2 

458 1 0 0 0 0 0 3 0 0 0 0 3 3 

459 1 0 0 0 0 0 0 0 0 0 0 1 2 

460 1 0 1 0 0 0 0 2 4 3 2 4 2 
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461 1 0 0 0 0 0 0 0 0 0 0 1 4 

462 1 0 0 0 0 0 0 0 0 0 0 1 2 

463 1 0 0 0 0 0 0 2 2 3 2 1 2 

464 1 0 0 0 5 3 0 0 0 0 0 1 2 

465 7 0 8 7 0 0 0 1 1 1 1 1 2 

466 1 0 0 0 0 0 0 0 0 0 0 1 3 

467 1 0 0 0 0 0 0 2 3 3 2 1 3 

468 1 0 0 0 0 0 0 2 4 3 2 1 3 

469 1 0 2 0 0 0 0 0 0 0 0 1 4 

470 1 0 0 0 0 0 0 0 0 0 0 1 1 

471 1 0 0 0 0 0 0 0 0 0 0 1 1 

472 1 0 0 0 0 0 0 0 0 0 0 1 1 

473 1 0 0 0 0 0 0 0 0 0 0 1 3 

474 2 6 1 0 0 0 1 2 6 3 3 2 1 

475 2 0 0 0 0 0 1 1 1 1 1 4 0 

476 1 0 0 0 0 0 0 0 0 0 0 1 3 

477 2 0 2 0 0 0 0 0 0 0 0 1 4 

478 2 0 2 0 5 3 0 0 0 0 0 1 4 

479 1 0 0 0 0 0 0 0 0 0 0 1 4 

480 1 0 0 0 0 0 0 0 0 0 0 1 4 
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481 1 0 0 2 0 0 0 0 0 0 0 1 4 

482 1 0 2 0 0 0 0 0 0 0 0 1 4 

483 1 0 2 0 0 0 0 0 0 0 0 1 4 

484 1 0 0 0 0 0 0 0 0 0 0 1 4 

485 2 0 2 0 0 0 0 0 0 0 0 1 4 

486 2 0 2 0 5 3 0 0 0 0 5 1 4 

487 1 0 0 0 5 3 0 4 2 3 2 1 4 

488 2 0 2 0 0 0 0 0 0 0 0 1 4 

489 1 0 0 0 0 0 0 7 0 0 3 1 4 

490 1 0 0 0 0 0 0 0 0 0 0 1 4 

491 7 0 8 7 0 0 0 1 1 1 1 1 4 

492 1 0 0 1 0 0 0 0 0 0 0 1 4 

493 1 0 0 0 0 0 0 0 0 0 0 1 4 

494 1 0 0 0 0 0 0 3 0 3 3 1 4 

495 1 0 0 0 0 0 0 0 0 0 0 1 4 

496 1 0 0 0 0 0 0 0 0 0 0 1 4 

497 1 0 0 0 0 0 0 0 0 0 0 1 4 

498 2 0 2 0 4 3 0 0 0 0 0 1 4 

499 2 0 2 0 5 3 0 0 0 0 0 1 4 

500 1 0 0 0 0 0 0 0 0 0 0 1 4 
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501 1 0 0 0 0 0 0 0 0 0 0 1 4 

502 2 3 2 6 5 3 1 1 1 1 1 2 4 

503 2 3 2 6 5 3 1 1 1 1 1 2 4 

504 2 3 2 6 5 3 1 1 1 1 5 2 4 

505 6 4 3 1 4 3 1 6 5 2 2 2 4 

506 4 2 7 1 4 3 1 4 5 5 2 2 4 

507 2 4 2 6 5 3 1 2 5 3 2 2 4 

508 2 0 2 0 0 0 0 2 0 3 2 2 4 

509 1 0 0 0 4 2 0 5 5 4 3 2 4 

510 7 0 8 7 0 0 1 1 1 1 1 2 4 

511 2 3 2 6 5 3 1 2 5 3 2 2 4 

512 2 4 2 6 5 3 1 1 1 1 1 2 4 

513 1 0 2 0 0 0 0 0 0 0 0 2 4 

514 1 0 0 0 0 0 0 0 0 0 0 1 4 

515 6 2 3 1 4 2 1 1 1 1 5 2 4 

516 6 3 3 1 5 2 1 3 4 3 3 2 4 

517 1 0 0 0 0 0 0 0 0 0 0 2 4 

518 1 0 0 0 0 0 0 0 0 0 0 2 4 

519 4 2 3 1 5 1 1 2 4 3 2 2 4 

520 4 2 3 1 5 2 1 2 4 3 2 2 4 
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521 4 2 0 1 4 3 1 1 1 1 1 2 4 

522 2 3 2 6 5 2 1 1 1 1 1 2 4 

523 2 3 2 6 5 2 1 1 1 1 1 2 4 

524 2 3 2 6 5 3 1 1 1 1 1 2 4 

525 2 0 2 6 5 3 1 1 1 1 5 2 4 

526 2 0 2 6 0 0 1 9 3 6 2 2 4 

527 1 0 0 0 0 0 0 0 0 0 0 2 4 

528 1 0 0 0 0 0 0 0 0 0 0 2 4 

529 1 0 0 0 0 0 0 0 0 0 0 2 4 

530 1 0 0 0 0 0 0 0 0 0 0 1 4 

531 1 0 0 0 0 0 0 0 0 0 0 1 4 

532 1 0 0 0 0 0 0 0 0 0 0 1 4 

533 1 0 0 0 0 0 0 0 0 0 0 3 4 

534 2 0 2 6 0 0 0 0 0 0 0 3 4 

535 2 0 2 6 0 0 0 0 0 0 0 3 4 

536 2 0 2 6 0 0 0 0 0 0 0 3 4 

537 2 0 2 0 5 3 0 0 0 0 0 3 4 

538 11 0 0 0 5 1 0 3 4 3 3 3 4 

539 2 3 5 6 1 3 1 4 2 4 2 2 1 

540 1 0 0 0 0 0 0 2 0 3 2 1 3 
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541 1 0 0 0 0 0 0 0 0 0 0 1 4 

542 1 0 0 0 0 0 0 2 0 3 3 1 4 

543 1 0 0 0 0 0 0 0 0 0 0 1 1 

544 1 0 0 0 0 0 0 4 0 2 2 1 2 

545 1 0 0 0 0 0 0 0 0 0 0 1 2 

546 2 0 2 6 0 0 0 2 5 3 2 1 4 

547 3 0 5 0 3 2 1 3 4 3 3 3 9 

548 3 0 5 0 3 2 1 3 4 3 3 3 9 

549 3 0 5 0 0 0 0 3 4 3 3 3 9 

550 1 0 1 0 0 0 0 3 4 3 3 3 9 

551 1 0 0 0 4 2 0 3 4 3 3 3 9 

552 1 0 0 0 3 2 0 2 2 3 3 3 9 

553 2 0 0 0 0 0 3 0 0 0 0 3 9 

554 2 0 0 0 0 0 3 0 0 0 0 3 9 

555 2 0 0 0 0 0 3 0 0 0 0 3 9 

556 2 0 0 0 5 2 3 2 2 3 2 3 9 

557 1 0 0 0 0 0 0 2 0 3 2 3 9 

558 1 0 0 0 0 0 0 0 0 0 0 3 9 

559 1 0 0 0 0 0 0 0 0 0 0 3 9 

560 1 0 0 0 0 0 0 2 0 3 2 3 9 
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561 1 0 0 0 0 0 0 0 0 0 0 3 9 

562 1 0 0 0 0 0 0 2 2 3 2 3 9 

563 1 0 0 0 0 0 0 2 2 3 3 3 9 

564 1 0 0 0 0 0 0 2 2 3 2 3 9 

565 1 0 0 0 5 1 0 2 2 3 3 3 9 

566 1 0 0 0 5 2 0 2 2 3 3 3 9 

567 1 0 0 0 4 2 0 0 0 0 5 3 9 

568 2 0 2 0 5 3 0 2 4 3 3 3 9 

569 1 0 0 0 0 0 0 2 5 3 2 3 9 

570 1 0 0 0 0 0 0 2 5 3 3 3 9 

571 2 0 2 0 5 3 0 0 0 0 0 3 9 

572 1 0 1 2 0 0 0 0 0 0 0 3 9 

573 2 0 2 6 5 3 0 0 0 0 0 3 9 

574 2 0 2 6 0 0 0 0 0 0 0 3 9 

575 2 0 2 6 0 0 0 0 0 0 0 3 9 

576 1 0 0 0 5 1 0 0 0 0 0 3 9 

577 2 0 2 0 4 1 0 0 0 0 0 3 9 

578 2 0 2 0 5 2 0 0 0 0 5 3 9 

579 2 0 2 0 4 3 0 0 0 0 5 3 9 

580 2 0 2 0 4 3 0 0 0 0 5 3 9 
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581 2 0 2 0 4 2 0 0 0 0 5 3 9 

582 1 0 1 0 0 0 0 4 0 4 2 3 9 

583 1 0 1 0 0 0 8 0 0 0 0 3 9 

584 1 0 1 0 0 0 8 0 0 0 0 3 9 

585 1 0 3 0 5 2 0 2 2 3 2 3 9 

586 1 0 0 0 5 3 0 0 0 0 0 3 9 

587 1 0 0 6 0 0 0 0 0 0 0 3 9 

588 1 0 0 0 0 0 8 0 0 0 0 3 9 

589 1 0 0 0 5 3 0 2 2 3 2 3 9 

590 1 0 0 0 4 3 0 2 2 3 2 3 9 

591 1 0 0 0 0 0 0 2 2 3 2 3 9 

592 1 0 0 0 0 0 0 2 2 3 2 3 9 

593 1 0 0 0 0 0 0 2 2 3 2 3 9 

594 1 0 0 0 5 1 0 0 0 0 0 3 9 

595 1 0 0 0 0 0 0 4 0 4 2 3 9 

596 1 0 0 0 0 0 8 7 5 3 3 3 9 

597 1 0 0 0 5 2 0 0 0 0 0 3 9 

598 1 0 0 0 0 0 0 2 0 3 2 3 9 

599 1 0 0 0 4 3 0 2 2 3 2 3 9 

600 1 0 0 0 0 0 0 4 0 2 2 3 9 
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601 1 0 0 0 0 0 0 4 0 2 2 3 9 

602 1 0 0 0 5 3 0 2 2 3 2 3 9 

603 1 0 0 0 5 3 0 2 4 3 2 3 9 

604 1 0 0 2 0 0 0 0 0 0 0 3 9 

605 2 0 0 0 0 0 3 0 0 0 0 3 9 

606 1 0 0 0 0 0 0 2 0 3 2 3 9 

607 1 0 2 0 5 1 0 0 0 0 0 3 9 

608 1 0 0 0 0 0 0 4 0 2 2 3 9 

609 1 0 0 0 0 0 0 4 0 2 2 3 9 

610 1 0 0 0 0 0 0 2 2 3 2 3 9 

611 2 0 0 0 0 0 3 0 0 0 0 3 9 

612 2 0 0 0 0 0 3 2 2 3 2 3 9 

613 1 0 0 0 5 2 8 7 0 2 3 3 9 

614 1 0 0 1 0 0 0 2 2 3 2 3 9 

615 1 0 0 0 0 0 0 3 0 3 3 3 9 

616 4 3 6 6 1 2 1 1 1 1 1 2 1 

617 2 6 1 2 3 2 3 2 2 3 2 2 3 

618 3 5 6 6 3 2 1 3 4 3 3 2 3 

619 2 5 1 2 5 2 3 2 2 3 2 2 3 

620 2 5 1 2 4 3 3 2 2 3 2 2 3 
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621 2 5 1 2 4 3 3 2 2 3 2 2 3 

622 1 0 0 0 0 0 0 4 0 2 2 1 2 

623 1 0 0 0 0 0 0 4 0 2 6 1 2 

624 1 0 0 0 0 0 0 0 0 0 0 2 2 

625 1 0 0 0 0 0 0 4 0 2 2 1 1 

626 1 0 0 0 0 0 0 2 0 3 2 3 2 

627 1 0 0 0 0 0 0 2 0 3 2 3 2 

628 1 0 0 0 0 0 0 2 0 3 2 3 2 

629 1 0 0 2 0 0 0 2 0 3 2 3 2 

630 1 0 0 0 0 0 0 2 4 3 2 3 2 

631 1 0 0 0 0 0 0 2 0 3 2 3 2 

632 1 0 0 0 0 0 0 0 0 0 0 3 2 

633 1 0 0 0 0 0 0 0 0 0 0 3 2 

634 1 0 0 0 0 0 0 2 0 3 2 3 2 

635 1 0 0 0 0 0 0 0 0 0 0 3 2 

636 4 2 6 3 4 2 1 2 2 3 2 2 2 

637 1 0 0 0 0 0 0 0 0 0 0 1 4 

638 1 0 0 0 0 0 0 0 0 0 0 1 4 

639 3 6 8 1 2 2 1 1 1 1 1 1 1 

640 2 0 4 4 4 2 1 2 4 3 3 2 1 



139 

Catalogue Number Typological Code 

A B c D E F G H I J K L M 

641 1 0 0 0 0 0 0 2 0 3 2 1 0 

642 1 0 0 0 0 0 0 0 0 0 0 1 3 

643 1 0 1 0 4 3 0 2 2 3 2 1 3 

644 1 0 0 0 0 0 0 0 0 0 0 1 3 

645 1 0 3 0 3 2 0 5 2 3 5 1 4 

646 1 0 0 0 3 2 0 2 0 3 2 1 3 

647 1 0 5 1 5 3 0 2 4 3 2 1 3 

648 1 0 0 0 0 0 0 0 0 0 0 1 3 

649 6 3 3 1 5 3 1 9 3 3 2 1 3 

650 1 0 0 0 0 0 3 2 2 3 2 1 3 

651 1 0 0 0 0 0 0 0 0 0 0 1 0 

652 1 0 0 0 0 0 0 2 0 3 2 1 3 

653 1 0 0 0 0 0 0 2 0 3 2 1 3 

654 1 0 0 0 0 0 0 0 0 0 0 1 3 

655 4 2 6 6 1 2 1 4 4 2 2 2 1 

656 1 0 0 0 0 0 0 4 0 2 2 1 1 

657 1 0 0 0 0 0 0 0 0 0 0 1 1 

658 1 0 0 0 0 0 0 0 0 0 0 1 1 

659 1 0 0 0 0 0 0 4 0 2 2 1 1 

660 1 0 0 0 0 0 0 0 0 0 0 1 2 
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661 1 0 0 0 0 0 5 7 5 5 3 1 4 

662 1 0 0 0 0 0 4 0 0 0 0 1 4 

663 1 0 0 0 0 0 0 0 0 0 0 1 4 

664 1 0 0 0 0 0 0 7 0 0 3 1 4 

665 1 0 0 0 0 0 0 0 0 0 0 1 4 

666 1 0 0 0 0 0 0 0 0 0 0 1 4 

667 1 0 0 0 0 0 0 0 0 0 0 1 0 

668 1 0 0 0 0 0 0 0 0 0 0 1 0 

669 1 0 0 0 0 0 0 0 0 0 0 1 0 

670 1 0 0 0 0 0 0 0 0 0 0 1 4 

671 1 0 0 0 0 0 0 0 0 0 0 1 3 

672 1 0 0 0 0 0 0 0 0 0 0 1 0 

673 1 0 0 0 0 0 0 0 0 0 0 1 0 

674 1 0 0 0 0 0 3 0 0 0 0 4 0 

675 1 0 0 0 0 0 0 4 0 2 2 1 2 

676 4 0 6 1 0 0 1 2 4 3 2 1 2 

677 1 0 0 0 0 0 0 2 3 3 2 1 2 

678 1 0 0 0 0 0 0 2 0 3 2 1 2 

679 1 0 0 0 5 3 0 2 2 3 2 1 2 

680 1 0 0 0 0 0 0 2 0 3 2 1 3 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

681 1 0 0 0 0 0 0 2 0 3 2 1 2 

682 2 3 1 6 1 3 1 4 2 4 2 4 2 

683 1 0 0 0 0 0 0 0 0 0 0 1 0 

684 1 0 0 0 0 0 0 2 0 3 2 1 2 

685 1 0 0 0 0 0 0 0 0 0 6 1 2 

686 1 0 0 0 0 0 0 0 0 0 6 1 2 

687 1 0 0 0 0 0 0 4 0 2 2 1 1 

688 1 0 0 0 0 0 0 0 0 0 0 1 1 

689 1 0 0 0 0 0 0 0 0 0 0 1 2 

690 1 0 0 0 0 0 0 3 0 3 3 1 3 

691 1 0 0 0 0 0 0 3 0 3 3 1 3 

692 1 0 0 0 0 0 0 0 0 0 0 1 3 

693 2 3 2 6 5 3 1 1 1 1 5 2 4 

694 2 0 1 2 4 2 3 2 2 3 2 1 3 

695 2 0 7 6 1 3 1 4 4 4 2 4 1 

696 2 4 1 2 5 2 1 2 4 3 2 4 2 

697 1 0 0 0 1 3 8 2 2 3 2 1 4 

698 2 4 1 6 4 3 1 4 2 4 2 2 1 

699 2 4 1 6 4 3 1 4 2 4 2 2 1 

700 2 4 1 2 5 2 1 2 3 3 2 2 2 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

701 2 3 1 2 1 2 1 4 2 4 2 1 1 

702 2 3 1 2 1 2 1 4 2 4 2 1 1 

703 1 0 0 0 0 0 0 4 0 2 2 1 1 

704 1 0 0 0 0 0 0 4 0 2 2 1 2 

705 1 0 0 0 0 0 0 4 0 2 2 1 2 

706 1 0 0 0 0 0 0 0 0 0 0 1 2 

707 1 0 0 0 0 0 0 0 0 0 0 1 2 

708 1 0 0 0 0 0 0 0 0 0 0 1 2 

709 1 0 0 0 0 0 0 0 0 0 0 1 4 

710 4 2 5 1 5 2 1 1 1 1 1 1 0 

711 5 0 0 0 4 3 0 4 2 3 2 1 0 

712 4 2 7 5 5 3 1 4 2 3 2 2 1 

713 1 0 0 0 0 0 0 2 0 3 3 1 3 

714 1 0 0 0 0 0 0 0 0 0 0 1 3 

715 1 0 0 0 5 3 0 2 0 3 2 1 4 

716 1 0 0 0 0 0 3 2 0 3 2 1 3 

717 1 0 0 0 0 0 0 2 0 3 2 1 3 

718 1 0 0 0 0 0 0 2 0 3 2 1 3 

719 1 0 0 0 0 0 0 0 0 0 0 1 2 

720 1 0 0 0 0 0 0 0 0 0 0 1 3 
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Catalogue Number Typological Code 

A 8 C D E F G H I J K L 

721 1 0 0 0 0 0 0 0 0 0 0 1 

722 1 0 0 0 0 0 0 0 0 0 0 3 

723 2 4 1 6 1 3 1 4 6 4 2 1 

724 1 0 0 0 0 0 0 2 0 3 3 1 

725 1 0 0 0 0 0 0 0 0 0 0 1 

726 1 0 0 0 0 0 0 0 0 0 0 1 

727 1 0 0 0 0 0 0 0 0 0 0 1 

728 1 0 0 0 0 0 0 0 0 0 0 1 

729 1 0 0 0 1 3 0 4 0 4 2 1 

730 1 0 1 0 4 3 0 2 2 3 2 1 

731 1 0 0 0 

732 1 0 0 0 

733 1 0 0 0 

734 1 0 0 0 

735 1 0 0 0 

736 1 0 0 0 

737 1 0 0 0 

738 1 0 0 0 

739 1 0 0 0 

740 1 0 0 0 

0 0 0 2 2 3 2 1 3 

0 0 0 0 0 0 0 1 3 

4 2 0 2 2 3 2 1 2 

0 0 0 4 0 2 2 1 1 

0 0 0 2 0 3 2 1 3 

0 0 0 0 0 0 0 1 4 

4 3 0 2 2 3 2 3 7 

0 0 0 2 2 3 3 3 7 

4 2 0 0 0 0 0 3 7 

0 0 0 2 0 3 3 3 7 
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Catalogue Number Typological Code 

A B C D h F G H I J K L M 

741 1 0 0 0 0 0 0 0 0 0 0 1 3 

742 1 0 0 0 0 0 0 0 0 0 0 1 3 

743 1 0 0 0 0 0 0 0 0 0 0 1 3 

744 2 6 1 2 4 3 3 2 2 4 2 2 3 

745 4 2 1 6 5 2 1 2 2 3 2 2 3 

746 4 0 1 6 5 2 1 1 1 1 1 2 3 

747 2 0 1 2 5 1 3 2 2 3 2 2 3 

748 2 0 1 0 0 0 3 2 2 3 2 2 3 

749 1 0 0 0 0 0 0 4 0 2 6 1 2 

750 1 0 0 0 3 2 0 0 0 0 0 1 3 

751 1 0 0 0 0 0 0 2 0 3 2 1 3 

752 1 0 0 0 0 0 0 0 0 0 0 1 4 

753 4 0 7 5 5 3 1 1 1 1 1 2 1 

754 1 0 0 0 0 0 0 2 0 3 2 3 3 

755 1 0 0 0 4 2 0 2 3 3 2 2 2 

756 1 0 0 0 0 0 0 2 0 3 2 1 4 

757 1 0 0 0 0 0 0 0 0 0 0 1 0 

758 1 0 0 0 0 0 0 2 3 3 2 1 0 

759 1 0 0 0 0 0 0 0 0 0 0 1 4 

760 1 0 0 0 5 3 0 0 0 0 0 1 0 
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Catalogue Number Typological Code 

A B C D i~ F G H I J K L M 

761 1 0 0 0 4 3 0 0 0 0 0 1 0 

762 1 0 0 0 0 0 0 0 0 0 0 1 0 

763 1 0 0 0 0 0 0 0 0 0 0 1 0 

764 1 0 0 0 0 0 0 0 0 0 0 1 0 

765 1 0 0 0 0 0 0 4 0 2 2 2 1 

766 1 0 0 0 0 0 0 2 0 3 2 4 3 

767 2 4 1 6 1 3 1 4 2 4 2 1 1 

768 1 0 0 0 0 0 3 0 0 0 0 4 0 

769 3 0 5 1 4 3 1 6 3 3 2 2 1 

770 3 0 5 1 4 3 1 6 3 3 2 2 1 

771 1 0 0 0 0 0 3 0 0 0 0 3 6 

772 1 0 0 0 5 3 0 2 4 3 2 3 2 

773 3 0 5 1 0 0 2 2 5 2 3 3 2 

774 1 0 0 0 0 0 0 2 2 3 2 3 2 

775 1 0 1 0 5 3 0 2 4 3 2 3 2 

776 1 0 0 0 5 2 0 2 2 3 2 3 2 

777 1 0 0 0 0 0 0 4 0 2 2 3 2 

778 1 0 0 0 0 0 0 4 0 2 2 3 2 

779 1 0 0 0 0 0 0 3 0 3 3 3 4 

780 1 0 0 0 0 0 0 0 0 0 0 3 2 
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Catalogue Number Typological Code 

A B c D F G H I J K L M 

781 1 0 0 0 0 0 0 2 2 3 2 3 2 

782 1 0 0 0 0 0 3 0 0 0 0 3 4 

783 1 0 0 0 0 0 0 0 0 0 0 3 2 

784 1 0 0 0 0 0 0 2 0 3 2 3 2 

785 1 0 0 0 0 0 0 0 0 0 0 3 2 

786 1 0 0 0 0 0 0 2 0 3 2 3 2 

787 1 0 0 0 0 0 0 6 0 5 5 4 1 

788 1 0 0 0 0 0 0 6 0 5 5 4 1 

789 2 0 7 1 5 2 1 1 1 1 1 4 1 

790 1 0 0 0 0 0 0 2 2 3 2 1 2 

791 1 0 0 0 0 0 0 6 0 0 2 3 1 

792 2 0 0 0 1 3 0 4 0 2 2 1 1 

793 1 0 0 0 0 0 0 0 0 0 0 1 2 

794 1 0 0 0 0 0 0 0 0 0 0 1 3 

795 1 0 0 0 0 0 2 2 0 2 3 3 2 

796 4 2 5 3 5 2 1 2 6 3 2 2 1 

797 1 0 0 0 0 0 0 0 0 0 0 1 0 

798 1 0 0 0 0 0 0 0 0 0 0 4 0 

799 1 0 0 0 0 0 8 7 5 6 3 1 2 

800 1 0 0 0 0 0 0 2 0 3 2 1 2 
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Catalogue Number Typological Code 

A B C D E F G H I J K L M 

801 4 0 7 1 2 2 1 6 5 5 5 4 1 

802 1 0 0 0 0 0 0 4 0 2 2 3 2 

803 1 0 0 0 0 0 0 2 0 3 3 4 0 

804 1 0 0 0 0 0 0 0 0 0 0 1 0 

The next stage i n the typological description concerns problems 

a r i s i n g from typological development. I t i s one task to establish a 

series of t y p o l o g i c a l l y related vessels but quite another to determine 

precisely the factors of co n t i n u i t y involved- T r a d i t i o n a l l y , 

decorative elements are used to define any c o n t i n u i t y mainly fo r the 

reason t h a t these elements are c l e a r l y apparent. Elements of form are 

less often used on the misunderstanding t h a t t y p o l o g i c a l c o n t i n u i t y 

occurs only w i t h i n the decorative elements on a given basic form. I f 

one considers the main typological elements, namely those of form, 

proportion, decoration, technique and mater i a l , i t can be seen t h a t 

c o n t i n u i t y can exi s t i n any one, and i n i s o l a t i o n from the other four. 

Thus i n establishing a series of c o n t i n u i t y , any of these f i v e elements 

can be treated separately and subsequently r e l a t e d t o the other series. 

When these series have been established they can be combined t o produce 

a t o t a l p i c t u r e . 

Continuity can only be established by means of typo l o g i c a l 

s i m i l a r i t y . I n i t i a l l y each i n d i v i d u a l element l i s t e d above has to be 

compared to the same element i n every other vessel. When t h i s i s carried 



148 

out i t i s possible t o define each element i n terms of a 

progression. When a l l typological elements are then placed 

together to produce a f u l l l i s t f o r each vessel i t becomes possible 

to p l o t the loss, change or addition of in d i v i d u a l elements. 

Assuming that a progression of c o n t i n u i t y has been established i n 

t h i s way the problem now l i e s i n establishing the d i r e c t i o n i n 

which the progression i s moving. Any los s , change or addition of 

a t t r i b u t e s represents a sequence from a given vessel. Whether t h i s 

sequence indicates a con t i n u i t y leading t o or leading from that vessel 

i s another matter. To establish a correct r e l a t i v e chronology, that 

i s to say the correct sequence of progression t y p o l o g i c a l l y , then 

ei t h e r as many vessels as possible should be closely dated, or more 

p r a c t i c a l l y , associated artefacts i n closed finds should provide a 

basis f o r the correct d i r e c t i o n of development. 

Although a l l these typological elements can be measured 

ob j e c t i v e l y , s l i g h t v a r i a t i o n w i t h i n a p a r t i c u l a r element can only be 

measured subjectively. The more v i s u a l l y i n s i g n i f i c a n t the v a r i a t i o n , 

the harder i t becomes to define i t o b j e c t i v e l y . The larger the 

v a r i a t i o n , the greater the degrees of amplitude from the i n i t i a l 

standard and hence the greater the p o t e n t i a l for f i n d i n g points on 

which to base objective measurements. 

Any system of co n t i n u i t y assumes one basic f a c t , namely that two 

physically s i m i l a r vessels l i e close i n time t o each other. This 

assumption has to be made to produce a workable and p r a c t i c a l method 

of typological analysis. 
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CHAPTER FIVE - REFERENCES AND NOTES 

(1) Brew J.O. 'The Use and Abuse of Taxonomy1 Papers of the 

Peabody Museum, 21, 1864, p. 46. 

(2) The computer programme f o r t h i s material (Programme SORT) 

was w r i t t e n by Mr. J. Crummit of Bradford University. I t 

was i n i t i a l l y hoped t o use cluster analysis on the data but 

the quantity of unknown information per item ( s i g n i f i e d by 

d i g i t 0 i n the typological l i s t s ) made t h i s impossible. The 

programme used provided a simple and s a t i s f a c t o r y method of 

accelerating a very tedious and laborious manual task. 
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CHAPTER SIX - TYPOLOGICAL ANALYSIS 

Now t h a t the various typological c h a r a c t e r i s t i c s have been 

evaluated f o r each item i t becomes possible to p l o t the i n d i v i d u a l 

elements on a chronological scale. In the typological l i s t s the f i n a l 

column relates t o general Scandinavian chronological periods and i s 

used to provide basic grouping factors f o r the material. In an 

e f f o r t to overcome the r i g i d i t y of t h i s system and i n order to 

provide a more precise dating coverage the i n d i v i d u a l dates from each 

archaeological context are used. These are found at the end of each 

catalogue entry. In theory i t i s possible to i s o l a t e i n d i v i d u a l 

elements and to p l o t them chronologically either on t h e i r own or i n 

combination with other elements. A f u r t h e r variable can be added, 

namely the archaeological context of the glasses which i s represented 

by the penultimate column. This ensures that d i s t r i b u t i o n and 

frequency can be discussed i n f u l l awareness of the f i n d context. 

The method chosen f o r p l o t t i n g the glasses chronologically was 

as follows. A l l relevant items containing the same ch a r a c t e r i s t i c 

element under discussion (i#e. presence of coloured t r a i l s ) were l i s t e d 

together with the s p e c i f i c catalogue date f o r each item. A histogram 

was produced i n which each v e r t i c a l column represented a period of 50 

years from AD 25 - 1025 (20 columns). The f i r s t column therefore con­

tained the quantity of items i n t h a t l i s t whose dating span included 

the year AD 50, the second column those which included the year AD 100, 

the t h i r d the year AD 150 and so on u n t i l the l i s t of items was 

exhausted. The r e s u l t i n g histograms show f i r s t l y the t o t a l chronological 
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range of the typological element i n question and secondly, assuming 

th a t there are s u f f i c i e n t items, the approximate chronological peak 

of the frequency of t h a t p a r t i c u l a r element. By a process of combi­

nation i t was possible to study the f i n d frequency of p a r t i c u l a r items 

or of p a r t i c u l a r typological elements i n r e l a t i o n t o both geographical 

d i s t r i b u t i o n and to f i n d s i t u a t i o n . 

The method was the r e s u l t of much experimentation i n t o the best 

possible use of the chronological information available. I t was stated 

e a r l i e r (Chapter 4) t h a t the primary c r i t e r i o n for i n v e s t i g a t i o n should 

be selected f o r the reason t h a t i t would embrace more of the items at 

the i n i t i a l stage than any other method. For t h i s reason chronology was 

selected as being the most f i t t i n g . I t i s by no means perfect but 

providing i t i s used consistently i t should provide f o r a more accurate 

analysis than those t r a d i t i o n a l l y produced. I t has the advantage of 

being able to accommodate the smallest and most mutilated fragment. 

The disadvantages, however, are several and should be pointed out. 

The method can only include those finds which l i e i n a datable context. 

I t excludes items which are not dated or whose dating has only been 

formulated by association with other glass items. I t takes i n t o account 

•heirloom* or very old objects only to the extent t h a t they appear i n 

the histograms as anomalies to the main chronological ranges of t h e i r 

type. The dating ranges which are produced only concern a r e l a t i v e 

chronology of deposition by way of b u r i a l or breakage. They do not 

necessarily r e l a t e t o the date of manufacture. 

The main disadvantage i s t h a t the method requires t h a t each item 
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has a suitable dating context. The more precise the dating, the 

clearer the ove r a l l p i c t u r e . Although several items are included which 

have i n d i v i d u a l dating ranges of over 300 years (notably from the early 

part of the millenniun), i t was necessary to exclude most items which 

had i n d i v i d u a l ranges greater than t h i s . I t was impossible to include 

the Helgo material f o r t h i s reason. A dating range approaching 500 

years was involved. 

A l l the histograms contain a correction f a c t o r . In several 

instances the f i n d context i s dated to a p a r t i c u l a r period i n Scandi­

navian chronology i . e . AD 200 - 400 ( l a t e r Roman Iron Age) or AD 400 -

550/600 (Migration Period). These tend to occur i n the e a r l i e r published 

reports where a general date to a p a r t i c u l a r period was quite s a t i s f a c t o r y 

and acceptable. I t became necessary to cancel out adjacent pairs of 

these dates which occurred at the hypothetical times when these periods 

changed. Consequently i f four items were dated to between AD 200 - 400 

and another four t o between AD 400 - 550/600, four values rather than 

eight would be counted i n the histogram column f o r AD 375 - 425. I f 

t h i s was not carried out a false frequency would have been produced at 

AD 400, 550/600 and 800 which are the changing points f o r the t r a d i t i o n a l 

Scandinavian chronology. 

Total Frequency of Scandinavian Glass 

The f i r s t histogram ( f i g 5) i l l u s t r a t e s the chronological range of 

a l l the available dated material from the corpus. In terms of the 

frequency of the finds the period between AD 200 - 550 seems to have been 

the most p r o l i f i c . A lower but nevertheless noticeable peak appears 
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between AD 800 - 900. One can make few conclusions about these 

phenomena. The frequency as shown here could r e f l e c t e i t h e r b u r i a l 

custom or even the non-random occurrence of the finds themselves. 

Gravefields such as those as Mizftlegardsmarken (Denmark) and Birka 

(Sweden) where large quantities of material appear could e a s i l y be 

responsible f o r the shape of the graph. The significance of the 

graph however l i e s i n i t s value as a backcloth. The r e l a t i v e frequency 

of p a r t i c u l a r vessel types, vessels from various countries or the number 

of items from a p a r t i c u l a r b u r i a l practice can always be set against 

t h i s backcloth f o r comparative purposes. This ensures that the 

frequency of a p a r t i c u l a r series i s related to the frequency of the 

material as a whole. 

The second step i s to p l o t the complete and fragmentary items 

against t h i s backcloth. This can be seen i n f i g s 6 and 7 respectively. 

The large quantity of fragmentary items i l l u s t r a t e d here would normally 

have been omitted under a conventional methodology. The graph of f r a g ­

ments shows a discrepancy between the frequency of fragmentary items and 

the frequency of the t o t a l items between ca. AD 200 - 500 and t h i s i s a 

s i t u a t i o n which may be explained l a t e r by consideration of the b u r i a l 

custom. The frequency of complete items coincides remarkably well with 

the ove r a l l picture of the t o t a l items. In theory the sum of the 

complete and fragmentary vessels per column should correspond with the 

t o t a l backcloth f i g u r e f o r that column. These are however a few 

instances where an item included i n the t o t a l column does not appear i n 

e i t h e r the complete or fragmentary l i s t s due to i n s u f f i c i e n t information. 



FIG 6 

i — 

• r 

i 

I 
=3 

1e~ I 01 
I. * 

i 8 L 
8 

2 

i 2 8 8 



FIG 7e 

8 8 A 
I W • 3 

— -' 

E H J o 
3 ¥1 m 6»1 

3 

-4 bTf 

i 

1 I I 1 1 f 8 8 8 



154 

The number of such items i s small and t h e i r exclusion makes no 

s i g n i f i c a n t difference t o the o v e r a l l p i c t u r e . The main point 

emphasised by the graph i s t h a t complete glasses represent only a small 

part of the evidence. 

Geographical Frequency 

The system used here also f a c i l i t a t e s the study of the geographical 

d i s t r i b u t i o n of the glasses. For example f i g 8 shows the chronological 

d i s t r i b u t i o n and frequency of a l l the items i n Bornholm i n comparison 

t o the same f o r a l l of Scandinavia. Fig 9 does the same f o r Denmark, 

f i g 10 f o r Gotland, f i g 11 for Norway, f i g 12 f o r Sweden and f i g 13 f o r 

Oland. Figs 14 and 15 show the d i v i s i o n of Sweden i n t o two d i s t i n c t 

geographical areas containing the finds from the 'wealthy 1 Uppland and 

Sodermanland regions and the finds from the r e s t of Sweden respectively. 

I t becomes increasingly more apparent throughout t h i s exercise that 

there i s a dichotomy between the two areas and t h i s w i l l be discussed 

i n d e t a i l as i t arises. In the following tables Sweden i s divided 

i n t o eastern and western areas. The former e s s e n t i a l l y contains finds 

from the Uppland and Sbdermanland regions and the l a t t e r from the r e s t 

of the country. 

This geographical d i s t r i b u t i o n throughout Scandinavia contains 

some i n t e r e s t i n g features. I f one examines the major frequency peaks 

i n the various countries and islands there i s a very noticeaHe movement. 

This s t a r t s i n Bornholm and Denmark where the frequency i s at i t s 

approximate height between AD 50 - 400. The emphasis s h i f t s s l i g h t l y 

to Norway and W. Sweden between AD 200 - 500. The next peak i s i n 
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Gotland and Oland between AD 400 - 600 and i s f o l l o w e d i n Uppland 

and Soderraanland towards the end o f the millennium. I t can be l i s t e d 

as f o l l o w s : 

( 1 ) Bornholm and Denmark ca. 50 - 400 

(2 ) Norway and "J. Sweden ca. 200 - 500 

(3 ) Gotland and Oland ca. 400 - 600 

(4 ) Uppland and Sodermanland ca. 800 - 1000 

The d a t i n g ranges shown here are o n l y approximate. The dates given 

represent the main frequency peaks as shown by the histograms, although 

c l e a r l y several of the areas c o n t a i n items which exceed these p e r i o d s . 

At t h i s stage three p o s s i b l e explanations can be p o s t u l a t e d . The f i r s t 

i s t h a t t h i s movement i s meaningless and o n l y r e l a t e s t o b u r i a l customs 

which are known t o have d i f f e r e d w i d e l y throughout Scandinavia. This 

p o s s i b i l i t y i s examined below w i t h regard t o f i n d s from both cremation 

and inhumation b u r i a l s . The second explanation i s t h a t the movement 

r e f l e c t s two d i s t i n c t trade p a t t e r n s , one v i a the North Sea and the 

other v i a the B a l t i c . This could conceivably e x p l a i n the presence o f 

glass i n the North Sea areas of Bornholm, Denmark, Norway and Sweden i n 

the e a r l i e r p e r i o d brought about by t r a d e contact w i t h n o r t h e r n p a r t s 

of the Continent. The l a t e r f i n d s from Gotland, Oland and the E. Swedish 

regions which a l l have B a l t i c connections could e q u a l l y be explained by 

a trade l i n k v i a the B a l t i c i t s e l f . The idea of a changeover of f i n d s 

from west t o east has been c r i t i c i s e d by Bakka who dismisses i t as due t o 

l o c a l i s e d b u r i a l t r a d i t i o n ' . One can c i t e examples which c o n f l i c t 

w i t h t h i s such as Ekholm's d i s t r i b u t i o n map of the Vestland Cauldrons 
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which appear i n both east and west i n the M i g r a t i o n p e r i o d 

Furthermore the d i s t r i b u t i o n o f imported swords (Petersen's s p e c i a l 

types 1 and 2) have a d i s t r i b u t i o n i n both east and west i n the V i k i n g 

p e r i o d v . The o n l y exception seems t o be glass i t s e l f and t h i s 

curious d i s t r i b u t i o n was n o t i c e d by Arwidsson i n 1942 i n a study o f 

Scandinavian glass from between AD 600 - 800. She showed the m a j o r i t y 

of these t o be centred i n the B a l t i c areas w i t h most of the remainder 

i n Norway ^ \ Bruce-Mitford subsequently i n d i c a t e d t h a t a t l e a s t 
(5 ) 

two o f these Norwegian glasses were Anglo-Saxon i n o r i g i n 

Anomalous t o t h i s d i s t r i b u t i o n are the Helgb glasses ( n o t i n c l u d e d i n 

the histogram) which represent a r i c h and u n i n t e r r u p t e d s e r i e s of f i n d s 

from the end of the f o u r t h century t o the e a r l y n i n t h c e ntury. 

The f i n a l e x p l a n a t i o n may r e l a t e t o the place o f manufacture of 

the v arious vessels. The s h i f t from west t o east may have been brought 

about by the closure or establishment of glass houses e i t h e r on the 

co n t i n e n t or i n Scandinavia i t s e l f . The presence of l a r g e q u a n t i t i e s 

of glass a t places such as Helgb and Birka on the B a l t i c side or Kaupang 

on the west do tend t o suggest t h a t glass manufacturing i n Scandinavia 

was a r e a l p o s s i b i l i t y . 

B u r i a l s and Glass Frequency 

As b u r i a l t r a d i t i o n s seem t o have been so v a r i e d throughout Scan­

d i n a v i a i t i s e s s e n t i a l t o assess t h e i r relevance i n the p r o d u c t i o n o f 

f i n d s . I f , as Bakka suggests, t h i s movement i s brought about d i r e c t l y 

by d i f f e r e n c e s i n b u r i a l custom then t h e r e i s l i t t l e p o i n t i n c o n t i n u i n g 
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the d i s c u s s i o n . I t i s t h e r e f o r e important t o review the r e l a t i o n s h i p 

between the frequency o f glasses from both cremation and inhumation 

b u r i a l s i n comparison t o the frequency shown by the o v e r a l l p i c t u r e . 

This would a s c e r t a i n whether or not l o c a l i s e d b u r i a l t r a d i t i o n s could 

have been responsible f o r the c h r o n o l o g i c a l s h i f t . Figs 16 and 17 

i l l u s t r a t e the c h r o n o l o g i c a l frequencies o f glasses from cremations 

and inhumations r e s p e c t i v e l y . They can be compared t o f i g s 6 and 7 

which show the frequency of complete and tragmentary items. The 

d i f f e r e n c e between the two sets i s brought about f i r s t l y by the absence 

of items from c u l t u r e l a y e r s i n the former p a i r and secondly by an 

anomaly mentioned i n chapter 2. This concerned the f a c t t h a t glasses 

from cremations were not n e c e s s a r i l y fragmentary and t h a t glasses from 

inhumations were not n e c e s s a r i l y complete. 

I t i s s i g n i f i c a n t t h a t the number of items from e i t h e r cremations 

or inhumations expressed as a r a t i o o f the t o t a l number of items i n 

Scandinavia i s not constant throughout the p e r i o d o f time i n q u e s t i o n . 

For example the r a t i o of inhumation glasses t o the t o t a l number o f 

glasses around the year AD 300 i s approximately 1:2 compared t o a r a t i o 

o f 1:11 around the year AD 650. Glasses from cremations have a s i m i l a r 

v a r i a t i o n . Had t h i s r a t i o been constant one might have surmised t h a t 

b u r i a l custom was not s u f f i c i e n t l y v a r i e d throughout Scandinavia t o have 

had a p e r i o d i c e f f e c t on glass d i s t r i b u t i o n and d i s c o v e r y . On the 

c o n t r a r y , i t must be maintained t h a t v a r i a t i o n of the b u r i a l custom was 

s i g n i f i c a n t f o r our purposes and t h e r e f o r e must be taken i n t o account. 

I t s e f f e c t can now be examined w i t h regard t o r e g i o n a l v a r i a t i o n i n the 

frequency d i s t r i b u t i o n . 
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D e t a i l e d study o f the various c o u n t r i e s and i s l a n d s shows t h a t 

the v a r i a t i o n i n b u r i a l custom i s not g e o g r a p h i c a l l y c o n s i s t e n t . 

(Bornholra and Oland are excluded from t h i s p a r t i c u l a r d i s c u s s i o n as 

the items from both are too few i n number t o give a v a l i d p i c t u r e ) . 

The p i c t u r e of Denmark ( f i g 18) shows a r e l a t i v e l y constant r a t i o 

between t h e frequencies of items from cremations and inhumations. 

The Gotland and Sweden graphs ( f i g s 19 and 20 r e s p e c t i v e l y ) i n d i c a t e 

t h a t cremation b u r i a l was s i g n i f i c a n t l y more common. I n Sweden t h i s 

d i f f e r e n c e e x i s t s throughout t h e e n t i r e c ountry, i n c l u d i n g Uppland and 

Sodermanland, and throughout the f i r s t m i l l e n n i u m . I n Norway ( f i g 21) 

on the other hand the process seems t o be reversed. Items from 

inhumations are i n the m a j o r i t y . These graphs i n d i c a t e t h a t v a r i a t i o n 

i n b u r i a l custom was both r e g i o n a l and c h r o n o l o g i c a l . 

A cremation/inhumation s h i f t can perhaps be o u t l i n e d a f t e r AD 400, 

From t h a t date the occurrence of inhumations d e c l i n e s except i n Norway 

up u n t i l t h e beginning of the s i x t h century and re-emerges i n Sweden 

towards the end o f the millennium. This l a t t e r r i s e i s more s t r i c t l y 

confined t o the Uppland and Sodermanland regions trom where most o f 

the l a t e r Swedish f i n d s appear. Cremation f o l l o w s a d i f f e r e n t path 

i n c r e a s i n g i n Gotland towards the beginning of the seventh century and 

c o n t i n u i n g t o r i s e i n Sweden (Uppland and Sodermanland). 

The s i g n i f i c a n t p o i n t perhaps i s t h a t the p r a c t i c e o f cremation and 

inhumation as shown by the glass f i n d s and as d e f i n e d by the frequency 

peaks f o l l o w s a course which i s not d i s s i m i l a r t o t h a t o f the t o t a l 

frequency s h i f t o u t l i n e d e a r l i e r . I n general they compare w e l l although 



F I G 18. 

CO. 

60 _ 

40 _ 

20 . 

NUMBER 

• DENMARK TOTAL 

FROM 
CREMATIONS 

100 _ 

eo_ 

60_ 

AO. 

20 . 

NUMBER 

• OENMARK 
TOTAL 

FROM 
INHUMATIONS 

50 100 150 200 250 300 350 400 450 500 550 
DATE (AO) 



F I G 19. 

Mi 

2 5 Ui 
S 

• • 

8 o o cr 
UJ 
CO 

8 

8 



F I G 2 0 . 

I r B 

s i 

I 
8 

V) 

HI UJ 
ID O UJ 

V) r— 

a • • 
UJ 

! ! I f I r i r i s 8 04 UJ UJ 
CD 



F I G 2 1 . 

00 

o 

o Ul si 

• • 
r 

8 

m 
s 

o 

I 8 

3 
C>4 

8 

8 

U l 

r r i 
C5 
ID 

CD 



159 

d i f f e r i n g a t c e r t a i n p o i n t s . The conclusion i s t h a t the t o t a l 

frequency s h i f t i n the most p a r t , r e f l e c t s s p e c i f i c phases of 

p a r t i c u l a r b u r i a l customs. For example, the west Scandinavian d i s t r i ­

b u t i o n of glass i n the e a r l y h a l f o f the millennium can be p a r t l y 

explained by the peak of inhumation b u r i a l s i n Norway a t a time when 

the r e s t o f Scandinavia tended t o f o l l o w a cremation r i t u a l . What 

cannot be explained by b u r i a l custom i s the dearth o f glass at o t h e r 

periods of time i n the various c o u n t r i e s . Denmark o f f e r s v i r t u a l l y 

no glass a f t e r ca. AD 500 and o t h e r f a c t o r s are needed t o e x p l a i n 

t h i s . Gotland ceases t o produce glass beyond the e i g h t h century. 

Norway y i e l d s o n l y a few examples o u t s i d e Kaupang i n the second h a l f 

o f the m i l l e n i u m and these are e q u a l l y d i v i d e d between the two types 

of b u r i a l , thus suggesting t h a t b u r i a l type was not responsible f o r 

the l a c k of items. B u r i a l p r a c t i c e alone cannot e x p l a i n t h i s phenomenon. 

I t could be argued t h a t absence o f glass i s brought about by a 

tendency f o r glass not t o be i n s e r t e d as grave goods i n e i t h e r type of 

b u r i a l and t h a t our lack of glass i s not due t o a s c a r c i t y at the time 

but merely t h a t the c u r r e n t b u r i a l p r a c t i c e was a simple and less 

e l a b o r a t e one. According t o the graphs t h e r e f o r e these less elaborate 

b u r i a l s occurred i n Denmark a f t e r ca. AD 400, i n Norway a f t e r ca. AD 550, 

i n Gotland a f t e r ca. AD 800 and i n W. Sweden also a f t e r ca. AD 800. 

T h i s may seem a v a l i d hypothesis from a glass p o i n t o f view but i t 

cannot h o l d weight against the d i s t r i b u t i o n of o t h e r a r t e f a c t s appearing 

i n b u r i a l s i n these periods and i n the c o u n t r i e s i n q u e s t i o n . The 

conclusion from t h i s i s simply t h a t although t h e r e was v a r i a t i o n i n 
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b u r i a l custom throughout Scandinavia on both a l o c a l and n a t i o n a l 

l e v e l , and although i n c e r t a i n instances t h i s can be r e l a t e d t o the 

frequency o f f i n d s , i n no way can i t e x p l a i n the preponderance of 

glass i n c e r t a i n places and a t c e r t a i n times nor indeed account f o r 

the complete absence of glass a t o t h e r times- Other f a c t o r s must be 

examined t o f i n d a s o l u t i o n . 

T y p o l o g i c a l Groupings 

The cause of the frequency s h i f t from west t o east appears t o 

have i t s r o o t s other than i n t r a d e and b u r i a l v a r i a t i o n . The next 

stage i s t o examine the c h r o n o l o g i c a l frequency d i s t r i b u t i o n o f the 

v a r i o u s t y p o l o g i c a l elements and t o assess any s i g n i f i c a n t p o i n t e r s 

which emerge. This a n a l y s i s was undertaken by comparing a p p r o p r i a t e 

combinations from the v a r i o u s t y p o l o g i c a l columns and e s t a b l i s h i n g 

t h e i r c h r o n o l o g i c a l and geographical d i s t r i b u t i o n s . The eleven t y p o ­

l o g i c a l columns (columns A - K i n c l u s i v e ) from t h e l i s t s i n Chapter 5 

were grouped i n such a way as t o form s i g n i f i c a n t u n i t s o f elements. 

The f i r s t combined the t h r e e columns (A, B and C) which t o g e t h e r 

represented the i n t r i n s i c shape of the vessel 5 the form, the p r o p o r t i o n 

and the p r o f i l e . The second concerned simply the base elements (column 

D). The t h i r d combined columns E and F t o denote r i m elements. 

Column G was used t o denote the "other f e a t u r e s " ( i . e . c l a w s ) . The 

f i f t h u n i t combined columns H and J t o give the basic d e c o r a t i v e 

q u a l i t i e s o f the v e s s e l . Column I was used t o denote the o r i e n t a t i o n 

o f the f i e l d o f d e c o r a t i o n , and f i n a l l y the seventh u n i t u s i n g column K 

was used t o denote c o l o u r i n g c h a r a c t e r i s t i c s . 
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Form. P r o p o r t i o n and P r o f i l e 

A d i v i s i o n o f these three elements was then made i n t o the 

ap p r o p r i a t e numerical combinations which appeared i n the l i s t s , i . e . 

2,3,1, 2,4,1, 3,1,1 e t c . I n a l l , t h i r t y - t h r e e d i f f e r e n t combinations 

appeared and t h i s represented t he complete or r e s t o r a b l e items from the 

catalogue* These combinations were p l o t t e d g r a p h i c a l l y i n the same 

way as the frequencies p l o t t e d above t a k i n g values every 50 years. 

The r e s u l t s are shown on f i g s 22 - 25. Again, using chronology as the 

primary grouping f a c t o r i t seems t h a t the c h r o n o l o g i c a l ranges o f 

these combinations are d i s t i n c t , and t h a t they f a l l b r o a d l y i n t o f o u r 

major categories (A - D) defined by s t a r t i n g dates. These are l i s t e d 

below together w i t h the c o u n t r i e s and i s l a n d s represented i n t h a t 

combination and t h e i r i n d i v i d u a l date ranges. From a s t a t i s t i c a l 

p o i n t of view some of the numbers are r a t h e r low but on an o v e r a l l basis 

the p i c t u r e must be considered a v a l i d one. 

Group A contains combinations which o r i g i n a t e d i n the e a r l i e s t p a r t 

of the m i l l e n n i u m . 

Combination Chronological Span Numbers of items per area 

2,3,1 ca. AD 50 - 550 Denmark 3 (AD 50 - 300) 

Norway 7 (AD 350 - 550) 

W. Sweden 3 (AD 50 - 500) 

2,4,1 ca. AD 50 - 900 Denmark 10 (AD 50 - 500) 

Gotland 4 (AD 400 - 600) 

Norway 10 (AD 200 - 550, 850 - 900) 

W. Sweden 6 (AD 300 - 600) 
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Combination Chronological Span Numbers of items per area 

3,1,1 ca. AD 50 - 200 Norway 1 (AD 50 - 200) 

3,1,5 ca. AD 50 - 500 Denmark 2 (AD 100 - 200) 

Norway 1 (AD 400 - 500) 

3,2,6 ca. AD 50 - 350 Denmark 6 (AD 50 - 350) 

3,6,8 ca. AD 50 - 200 W. Sweden 1 (AD 50 - 200) 

4,2,7 ca. AD 50 - 850 Bornholm 1 (AD 200 - 400) 

Denmark 11 (AD 50 - 400) 

W. Sweden 1 (AD 50 - 400) 

E. Sweden 1 (AD 800 - 850) 

6,3,3 ca. AD 50 - 1000 Denmark 2 (AD 50 - 550) 

Gotland 1 (AD 550 - 600) 

Norway 1 (AD 850 - 900) 

E. Sweden 2 (AD 700 1000) 

Total dating range AD 50 - 1000. Total number of items used 74. 

Group B contains combinations which originated i n the t h i r d century' 

Combination Chronological Span Numbers of items per area 

2,3,5 ca. AD 200 - 500 Denmark 1 (AD 400 - 500) 

Norway 1 (AD 400 - 500) 

W. Sweden 1 (AD 200 - 400) 

2,3,7 ca. 200 - 450 Denmark 7 (AD 200 - 400) 

Norway 3 (AD 200 - 450) 
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Combination Chronological Span Numbers of items per area 

2,4,4 ca. 200 - 400 Denmark 1 (AD 200 - 400) 

2,5,7 ca. AD 200 - 400 Denmark 1 (AD 200 - 400) 

2,6,1 ca* AD 200 - 600 Denmark 1 (AD 450 - 550) 

Gotland 1 (AD 550 - 600) 

Norway 4 (AD 200 - 550) 

2,6,4 ca. AD 200 - 400 Denmark 3 (AD 200 - 400) 

3,2,7 ca. AD 250 - 300 Denmark 1 (AD 250 - 300) 

4,2,5 ca. AD 200 - 450 Bornholm 1 (AD 200 - 400) 

Denmark 4 (AD 200 - 450) 

01 and 1 (AD 200 - 300) 

4,2,6 ca. AD 200 - 400 Denmark 4 (AD 200 - 400) 

Norway 1 (AD 200 - 400) 

W. Sweden 1 (AD 200 - 400) 

4,3,6 ca* 200 - 500 W. Sweden 2 (AD 200 - 500) 

6,6,3 ca. AD 300 - 400 Denmark 2 (AD 300 400) 

Total dating range AD 200 - 600. Total number of items used 41. 
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Group G contains combinations which originated between AD 400 - 550 

Combination Chronological Span Number of items per area 

2.5.1 ca, AD 400 - 800 Gotland 1 (AD 500 - 600) 

Norway 2 (AD 400 - 550) 

E. Sweden 3 (AD 750 - 800) 

2.5.5 ca. AD 500 - 600 Gotland 1 (AD 500 - 600) 

3.1.6 ca. AD 500 Norway 1 (AD 500) 

3,2,8 ca. AD 400 - 450 Denmark 1 (AD 400 - 450) 

3,4,3 ca. AD 550 - 600 Gotland 1 (AD 550 - 600) 

3.4.5 ca. AD 400 - 450 Norway 1 (AD 400 - 450) 

5.6.7 ca. AD 400 - 550 Denmark 1 (AD 400 - 550) 

Total dating range AD 400 - 800. Total number of items used 12. 

Group D contains combinations which originated a f t e r ca. AD 650 

Combination Chronological Span Number of items per area 

2.3.2 ca. AD 800 - 1000 E. Sweden 8 (AD 800 - 1000) 

2.4.2 ca. AD 800 - 900 E . Sweden 2 (AD 800 - 900) 

3.5.6 ca. AD 750 £• Sweden 1 (AD 750) 

4,2,1 ca. AD 650 - 750 Gotland 1 (AD 700) 

E. Sweden 1 (AD 650 - 750) 

4.2.3 ca. AD 900 - 1000 E. Sweden 2 (AD 900 - 1000) 
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Combination Chronological Span Number of items per area 

6,2,3 ca. AD 950 E. Sweden 1 (AD 950) 

6,4,3 ca. AD 800 - 950 Norway 1 (AD 850 - 950) 

E. Sweden 1 (AD 800 - 900) 

Total dating range AD 650 - 1000. Total number of items used 18. 

The four groups contain a t o t a l of 145 items. The frequency 

s h i f t from west t o east i s s t i l l apparent. However, despite t h i s 

there are indications that certain combinations existed on both sides 

of Scandinavia. The general picture of finds from the l a t e r part of 

the millenniiin appearing on the B a l t i c side i s e s s e n t i a l l y maintained 

and r e f l e c t s the opposite picture of the e a r l i e r finds from the 

western side. Seven of these combinations appear i n both east and 

west, 2,4,1; 2,5,1; 2,6,1; 4,2,5; 4,2,7; 6,3,3 and 6,4,3. 

These are re-grouped below i n terms of geographical d i s t r i b u t i o n . 

Combination 

2,4,1 

Western Items 

Denmark 10 

Norway 10 

W. Sweden 6 

Eastern Items 

Gotland 4 

2,5,1 Norway Gotland 1 

E. Sweden 3 

2,6,1 Denmark 

Norway 

1 

4 

Gotland 
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Combination 

4,2,5 

4,2,7 

6,3,3 

Western Items 

Bornholm 

6,4,3 

Denmark 

Bornholm 

Denmark 

W. Sweden 

Denmark 

Norway 

Norway 

11 

Eastern Items 

01 and 1 

E. Sweden 1 

Gotland 1 

E . Sweden 2 

E. Sweden 1 

As f a r as the dating i s concerned we can dismiss 4,2,7 and 4,2,5 

on the grounds that chronologically the eastern and western finds are 

too f a r apart and perhaps represent 'heirloom* survivals rather than 

a p a r a l l e l d i s t r i b u t i o n . The others however can generally be said 

to have appeared i n both east and west at approximately the same 

time. Although s t a t i s t i c a l l y i t would be dangerous to draw any 

conclusions from these few instances i t can be pointed out that the 

majority of these combinations appearing i n both east and west can 

be dated to a time somewhere i n the Vendel Period. 

Base of Vessel 

This column (column D) can be treated i n d i v i d u a l l y . Six variables 

were p l o t t e d and can be seen on f i g 26* They can be sorted chrono­

l o g i c a l l y i n t o three groups (A - C) and these are l i s t e d below. 
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Group A contains two types which originated i n the e a r l i e s t part of 

the millennium and appear t o cease a f t e r ca. AD 400, 

Code Chronological Span Number of items per area 

5 ca. AD 50 - 400 Bornholm 2 (AD 200 - 400) 

Denmark 3 (AD 50 - 400) 

Norway 2 (AD 200 - 400) 

- W. Sweden 2 (AD 200 - 400) 

3 ca. AD 50 - 400 Bornholm 1 (AD 50 - 400) 

Denmark 16 (AD 50 - 400) 

Norway 3 (AD 200 - 400) 

bland 1 (AD 200 - 300) 

Total dating range AD 50 - 400. Total number of items used 30. 

Group B contains those items which appear t o cover the span of t l 

m i llennium. 

Code Chronological Span Number of items per area 

ca. AD 50 - 1000 Bornholm 1 (AD 200 

Denmark 15 (AD 50 

Gotland 6 (AD 550 

Norway 11 (AD 50 

W. Sweden 1 (AD 50 

E. Sweden 11 (AD 500 

01and 3 (AD 50 

400) 

550) 

900) 

1000) 

200) 

1000) 

550) 
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Code 

2 

Chronological Span 

ca. AD 50 - 1000 

Number of items per area 

ca, AD 50 - 1000 

Bornholm 2 (AD 200 - 500) 

Denmark 16 (AD 50 - 500) 

Gotland 7 (AD 400 - 800) 

Norway 15 (AD 200 - 900) 

W. Sweden 5 (AD 50 - 550) 

E. Sweden 8 (AD 650 - 1000) 

01 and i (AD 200 - 300) 

Bornholm 1 (AD 50 - 400) 

Denmark 17 (AD 50 - 550) 

Gotland 3 (AD 500 - 800) 

Norway 29 (AD 200 - 1000) 

/J. Sweden 6 (AD 200 - 500) 

E. Sweden 19 (AD 650 - 1000) 

Total dating range AD 50 - 1000. Total number of items used 177. 

Group C contains those items which originated i n the t h i r d century 

Code 

4 

Chronological Span 

ca. AD 200 - 550 

Number of items per area 

Denmark 7 (AD 200 - 500) 

Norway 1 (AD 400 - 550) 

W. Sweden 1 (AD 200 - 400) 

Total dating range AD 200 - 500. Total number of items used 9. 

The three groups contain a t o t a l of 216 items. Groups A and C 

contain base forms which are exclusive to western Scandinavia and to 
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the early part of the period. Group B however contains items which 

are common to both sides of Scandinavia. The s i g n i f i c a n t f a c t 

however i s that the dating range which i s common to both sides again 

approximately coincides with the Vendel period. Although there i s 

s t i l l a noticeable s h i f t from west t o east some form of overlap period 

exists i n the middle of the millennium . 

Rim Elements 

The combinations of the various rim elements (columns E and F 

i n the typological l i s t s ) can be divided i n t o three groups (A - C) 

defined by the dates at which they originated ( f i g s . 27 and 28). 

Group A contains those combinations which originated i n the e a r l i e s t 

p a r t of the millennium. 

Combination Chronological Span Number of items per area 

1,2 ca. AD 50 - 550 Denmark 13 (AD 50 - 400) 

Norway 6 (AD 200 - 550) 

W. Sweden 4 (AD 50 - 400) 

1,3 ca. AD 50 - 600 Denmark 8 (AD 50 - 500) 

Gotland 2 (AD 500 - 600) 

Norway 24 (AD 250 - 550) 

W. Sweden 5 (AD 200 - 500) 

01 and 1 (AD 200 - 400) 

2,2 ca. AD 50 - 1000 Denmark 3 (AD 150 - 400) 
Norway 4 (AD 50 - 500, 900-1000) 
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Combination 

4,2 

Chronological Span 

ca. AD 50 - 1000 

Number of items per area 

4,3 ca. AD 50 - 1000 

5,3 ca. AD 50 - 1000 

Bornholm 2 (AD 50 - 400) 

Denmark 13 (AD 50 -• 500) 

Gotland 5 (AD 400 - 600) 

Norway 3 (AD 350 - 400, 700 

Bornholm 2 (AD 200 - 400) 

Denmark 17 (AD 50 - 400) 

Gotland 2 (AD 550 - 800) 

Norway 11 (AD 50 - 1000) 

W. Sweden 5 (AD 300 - 900) 

E. Sweden 7 (AD 650 - 1000) 

01 and 2 (AD 50 - 200) 

Bornholm 1 (AD 400 - 500) 

Denmark 6 (AD 50 - 400) 

Gotland 3 (AD 400 - 600) 

Vi. Sweden 2 (AD 200 - 600) 

E. Sweden 18 (AD 500 - 1000) 

01 and 3 (AD 400 - 550) 

- 1000) 

Total dating range AD 50 - 1000. Total number of items used 172. 

Group B contains those combinations which originated i n the second century, 

Combination Chronological Span Total number of items per area 

5,1 ca. AD 150 - 1000 Denmark 1 (AD 150 - 250) 

E. Sweden 3 (AD 650 - 1000) 
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Combination Chronological Span Total number of items per area 

5,2 Cc AD 150 - 1000 Denmark 11 (AD 150 - 550) 

Gotland 3 (AD 400 - 800) 

Norway 10 (AD 300 - 1000) 

ft. Sweden 2 (AD 400 - 500) 

E. Sweden 7 (AD 650 - 1000) 

01 and 2 (AD 300 - 550) 

AD 150 - 1000. Total number of items used 39. 

Group C contains those combinations which originated a f t e r the fo u r t h 

century. 

Combination Chronological Span Total number of items per area 

3,2 ca. AD 400 - 950 Gotland 2 (AD 400 - 700) 

Norway 1 (AD 700 - 1000) 

E. Sweden 7 (AD 700 - 850) 

4,1 ca. AD 700 - 1000 Norway 5 (AD 700 - 1000) 

Total dating range AD 400 - 1000. Total number of items used 15. 

The three groups contain a t o t a l of 226 items. Again the west/-

east frequency movement i s noticable. Certain "heirloom" items can 

be perceived i n combinations 2,2 and 4,2 i n Group A and these c l e a r l y 

e x i s t well beyond the chronological range of the other items i n those 

combinations. Despite these Group A r e f l e c t s combinations which 

e s s e n t i a l l y existed i n the e a r l i e r part of the m i l l e m i m although 

combinations 4,3 and 5,3 contain items which existed up u n t i l the year 
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AD 1000. This i s noticeable again i n Group B where the 

t r a d i t i o n a l l y early Norwegian items continued up u n t i l the same 

date. Norwegian items i n Group C also continue to the end of the 

millennium. Again the chronological overlap period between east 

and west can be broadly associated with the Vendel period. 

Other Elements 

This column (column G) contains a combination of form and 

decorative elements which are c h a r a c t e r i s t i c or t y p i c a l of c e r t a i n 

well-known vessel types and which because of t h e i r comparative 

r a r i t y are better isolated i n t o a single column. The histogram 

( f i g 29) indicates t h a t they can be divided i n t o three groups (A - C) 

defined by time of o r i g i n . 

Group A contains those codes which originated i n the e a r l i e s t part 

of the millennium. 

Code Chronological Span 

4 (Handle) ca. AD 50 - 1000 

7 (Stem) ca. AD 50 - 400 

Number of items per area 

Bornholm 1 (AD 50 - 400) 

Denmark 1 (AD 150 - 300) 

Norway 2 (AD 400 - 550) 

E. Sweden 1 (AD 800 - 1000) 

Denmark 

Norway 

2 (AD 50 - 200) 

1 (AD 300 - 400) 

Total dating range AD 50 - 1000. T o t a l number of items used 8. 
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Group B contains those items which originated i n the t h i r d century. 

Code Chronological Span Number of items per area 

2 (Boss) ca. AD 200 - 600 Denmark 1 (AD 200 - 400) 

Norway 1 (AD 450 - 500) 

01 and 2 (AD 400 - 600) 

5 ( I n s c r i p t i o n ) ca. AD 250 - 1000 Denmark 2 (AD 250 - 400) 

Norway 1 (AD 500) 

E. Sweden 1 (AD 800 - 1000) 

6 (Prunt) ca. AD 300 - 650 Denmark 1 (AD 350 - 450) 

Norway 1 (AD 300 - 400) 

Gotland 1 (AD 550 - 650) 

Total dating range AD 200 • - 1000. Total number of items used 11 • 

Group C contains those items which originated a f t e r the year AD 500. 

Code Chronological Span Number of items per area 

3 (Claws) ca. AD 500 - 1000 Denmark 1 (AD 500 - 600) 

Gotland 3 (AD 550 - 800 

Norway 3 (AD 650 - 1000) 

E. Sweden 11 (AD 600 - 900) 

Oland 1 (AD 500 - 700) 

Total dating range AD 500 - 1000. Total number of items used 19. 

The three groups contain a t o t a l of 38 items. Many of these 

categories may perhaps be i n v a l i d due to the small numbers of items 

used. Nevertheless they provide an opportunity t o l i s t these somewhat 
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unusual c h a r a c t e r i s t i c s . Chronologically the west/east frequency 

s h i f t i s s t i l l apparent. However, Group C i l l u s t r a t i n g the 

d i s t r i b u t i o n of claw beakers shows a frequency on both sides of 

Scandinavia i n a period approximately coinciding with the Vendel 

period. 

Technique and Form of Decoration 

Elements r e l a t i n g to the technique and form of decoration 

(columns H and J respectively) can be divided i n t o three groups 

(A - C) defined by the dates of o r i g i n of each combination as shown 

i n f i g . 30. 

Group A contains those combinations which originated i n the e a r l i e s t 

p a r t of the millennium. 

Combination 

2,3 

Chronological Span 

ca. AD 50 - 1000 

4,2 ca. AD 50 - 600 

Number of items per area 

Bornholm 8 (AD 50 - 550) 

Denmark 40 (AD 50 - 600) 

Gotland 36 (AD 50 - 800) 

Norway 34 (AD 200 - 1000) 

W. Sweden 20 (AD 200 - 1000) 

E• Sweden 41 (AD 50 - 1000) 
Oland 8 (AD 50 - 550) 

Denmark 16 (AD 50 - 400) 

Gotland 4 (AD 350 - 600) 
W. Sweden 10 (AD 50 - 550) 
E. Sweden 5 (AD 200 - 550) 
Oland 4 (AD 200 - 550) 
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Combination Chronological Span Number of items per area 

4,4 ca. AD 50 - 600 Bornholm 1 (AD 200 - 400) 

Denmark 21 (AD 50 - 500) 

Gotland 2 (AD 100 - 600) 

Norway 26 (AD 250 - 500) 

W. Sweden 10 (AD 50 - 500) 

Total dating span AD 50 - 1000. Total number of items used 286. 

Group 3 contains those items which originated around the year AD 300. 

Combination Chronological Span Number of items per area 

4,3 ca. AD 250 - 1000 Denmark 3 (AD 350 - 550) 

Gotland 2 (AD 250 - 800) 

Norway 2 (AD 300 - 500) 

E. Sweden 1 (AD 800 - 1000) 

Total dating span AD 250 - 1000. Total number of items used 8. 

Group C contains those items which originated a f t e r the year AD 700. 

Combination Chronological Span Number of items _per area 

3,3 ca. AD 700 - 1000 Norway 6 (AD 700 - 1000) 

E. Sweden 6 (AD 700 - 1000) 

Total dating span AD 700 - 1000. Total number of items used 12. 

The three groups contained a t o t a l of 306 items, the majority 

appearing i n Group A. Theoretically these decorative elements 

should r e f l e c t any fundamental differences brought about by changes i n 



FIG 30 

C O D E AND NUMBER 
TECHNIQUE AND FORM OF DECORATION 

to 

TO . 

60 _ 

50 _ 

40 _ 

30 _ 

20 _ 

(2.3) io _ 

(3.3) io J 

40 

30 _ 

20 . 

(4.2) io „ 

(4.3) to J 

40 

30 _ 

U.*) >o J 

50 100 150 200 250 300 350 400 «.50 500 550 600 650 ?00 750 600 B50 S00 «50 K500 

DATE (AD) 



176 

place of manufacture*typological progression or trade routes. 

Decoration i t s e l f i s the most varied of a l l a t t r i b u t e s of the glass 

vessel and because of t h i s the chronology and geographical d i s t r i ­

bution i s easier to follow. The two elements combined here (technique 

and form of decoration) ensure that the manufacturing method and 

the fundamentals of the decoration are considered together thus 

providing a more accurate basis f o r determining v a r i a t i o n . The 

west/east frequency s h i f t i s s t i l l the most noticeable factor. 

However, reference to Group A indicates that two combinations (4,2 

and 4,4) which f a i l e d to survive beyond ca. AD 600 had a d i s t r i b u t i o n 

throughout Scandinavia. The other two combinations i n Group A 

indicate t h a t finds from the l a t e r part of the millennium are not 

r e s t r i c t e d to the B a l t i c side and t h a t the western finds are not 

necessarily those from the early pa r t . The picture again suggests an 

overlap period towards the middle of the millennium. In comparison to 

the impression given by examining the three main form elements we now 

have a much clearer view of the extent of t h i s overlap. This i s 

brought about simply by the number of d i f f e r e n t items used. The 

form elements were based on 145 items while the decorative elements 

were based on more than double that f i g u r e . This again indicates 

the advantage of u t i l i s i n g the fragmentary m a t e r i a l . 

Orientation of Field of Decoration 

This column (column I ) concludes the discussion on decoration and 

examines the manner i n which the decoration i s orientated to the vessel. 

The histogram ( f i g 31) indicates t h a t the f i v e d i v i s i o n s can a l l be 
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grouped together as Group A and defined by a date of o r i g i n i n the 

e a r l i e s t part of the m i l l e n n i u m . 

Group A contains those items which originated ca. AD 50. 

Code 

2, 

Chronological Span 

ca. AD 50 - 1000) 

3, ca. AD 50 - 1000 

4, ca. AD 50 - 1000 

Number of items per area 

Denmark 8 (AD 50 - 500) 

Gotland 4 (AD 500 - 800) 

Norway 27 (AD 200 - 1000) 

IK Sweden 13 (AD 50 - 1000) 

E. Sweden 15 (AD 400 - 1000) 

Oland 4 (AD 400 - 550) 

Denmark 4 (AD 50 - 600) 

Gotland 4 (AD 400 - 800) 

Norway 3 (AD 50 - 500) 

W. Sweden 1 (AD 400 - 550) 

E. Sweden 6 (AD 500 - 1000) 

Oland 2 (AD 50 - 200) 

Bornholm 1 (AD 200 - 400) 

Denmark 16 (AD 50 - 550) 

Gotland 11 (AD 350 - 800) 

Norway 26 (AD 200 •a 550, 800 - 950) 

W. Sweden 4 (AD 200 - 500) 

E. Sweden 9 (AD 400 - 1000) 

bland 2 (AD 400 - 550) 
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Code Chronological Span Number of items per area 

5, ca. AD 50 - 1000 

6, ca. AD 50 - 600 

Bornholm 1 (AD 300 

Denmark 8 (AD 50 

Norway 6 (AD 300 

E. Sweden 7 (AD 800 

Oland 2 (AD 400 

Denmark 6 (AD 200 

Gotland 2 (AD 50 

Norway 4 (AD 200 

W. Sweden 1 (AD 200 

E. Sweden 1 (AD 250 

Oland 1 (AD 200 

350) 

400) 

700) 

1000) 

550,800 - 1000) 

500) 

200,550 - 600) 

500) 

400) 

350) 

300) 

Total dating range AD 50 - 1000. Total number of items used 199. 

In general t h i s column merely emphasised the main frequency s h i f t 

outlined above. There are some anomalies noticeably the instances where 

some elements appear well beyond t h e i r normal chronological ranges such 

as i n Gotland i n code 6 5 but i n general the p i c t u r e presented i s s i m i l a r 

to t h a t which has been b u i l t above. Perhaps more noticeable from t h i s 

column i s the ubiquity of certain items throughout Scandinavia. 

D i f f e r e n t i a t i o n of Colour 

This f i n a l c l a s s i f i c a t i o n deals with the uses of colour (column K) 

and the relevant histogram can be seen i n f i g 32. The items can be 

divided i n t o two groups defined by date of o r i g i n . 
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Group A contains those items which originated i n the e a r l i e s t p a rt 

of the millennium. 

Code 

3, 

Chronological Span 

ca. AD 50 - 1000 

ca. AD 50 - 1000 

Number of items per area 

Bornholra 2 (AD 50 - 400) 

Denmark 16 (AD 100 - 550) 

Gotland 1 (AD 500 - 600) 

Norway 25 (AD 200 - 500,700 - 1000) 

W. Sweden 3 (AD 200 - 400,600 - 1000) 

E. Sweden 14 (AD 50 - 350,600 - 1000) 

01 and 5 (AD 400 - 650,800 - 1000) 

Denmark 5 (AD 50 - 400) 

Norway 4 (AD 50 •a 200,700 - 1000) 

E. Sweden 6 (AD 800 — 1000) 

Total dating range AD 50 - 1000. Total number of items used 81. 

Group B contains those items which originated i n the second century. 

Code 

6, 

Chronological Span 

ca. AD 200 - 550 

Number of items_pe r a r e a 

Gotland 2 (AD 200 - 500) 

Norway 7 (AD 200 - 550) 

YJ. Sweden 2 (AD 400 - 550) 

E. Sweden 2 (AD 400 - 500) 

Total dating range AD 200 - 550. Total number of items used 13. 

The analysis of colour d i f f e r e n t i a t i o n used 94 d i f f e r e n t items 

Group A indicates that the use of bichrome decoration persisted 
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throughout Scandinavia noticeably i n Norway and Sweden (excluding 

Uppland and Sodermanland) u n t i l the end of the millennium. In 

general Group A r e f l e c t s the o v e r a l l p i c t u r e of the west/east 

frequency s h i f t * Group B i s s l i g h t l y d i f f e r e n t . Here code 6 

represents the uberfang (cased) vessels which disappeared i n the 

s i x t h century. Their appearance on two occasions on the B a l t i c 

side i n t h i s early period may be s i g n i f i c a n t . 

The overall impression of t h i s analysis i s t h a t the frequency 

s h i f t i s not as simple as i t i n i t i a l l y appeared. Throughout nearly 

a l l the codes and combinations discussed the s h i f t i s c e r t a i n l y 

apparent although the cause i t s e l f needs d e f i n i n g . This type of 

analysis assumes from the outset that the various codes and combinations 

are v a l i d defining c r i t e r i a , i n other words that these groupings 

ac t u a l l y represent typological components of vessels which were 

recognised at the time of manufacture. The f i r s t combination which 

contains the three basic shape elements must e s s e n t i a l l y be an "a 

p r i o r i " aspect as I argued e a r l i e r i n r e l a t i o n to function (chapter 4 ) . 

In the main the other codes and combinations do not r e f l e c t f u n c t i o n , 

but rather appear under the over-simplified heading of " s t y l e " . These 

w i l l be the product of the glass-master's imagination and t r a d i t i o n . 

Their geographical d i s t r i b u t i o n w i l l be governed by the l o c a t i o n of 

the glasshouse and the extent of accessible trade. For the most part 

the chronological l i f e of p a r t i c u l a r elements i s contained w i t h i n a 

framework of continually a l t e r i n g typologies and follows a path of 

development or degeneration. The factors t o be examined i n t h i s 
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analysis are therefore those which appear as anomalies t o the main 

west/east frequency s h i f t , p a r t i c u l a r l y i n the overlap period, and 

the presence of s i m i l a r typologies on both sides of Scandinavia. 

The f i r s t elements analysed showed that the combination of 

form, proportion and p r o f i l e could be grouped i n terms of t h e i r dates 

of o r i g i n . They indicate that batches of d i f f e r e n t vessel types 

appeared at four c l e a r l y defined times i n the millennium. This 

i t s e l f i s s i g n i f i c a n t . Furthermore, i f one examines the typologies 

of these batches i t can be seen that each separate i n f l u x does not 

represent a mere typological development from the l a s t but contains 

vessels which i n most respects are d i f f e r e n t from those of other 

influxes and which represent an almost t o t a l replacement of the 

e x i s t i n g types. Group A shows th a t the very f i r s t i n f l u x of vessels 

(ca. AD 50) a l l appeared i n Denmark, Norway and V/. Sweden w i t h some 

examples appearing later on the eastern coasts. This suggests that 

the trade or manufacturing impetus was v i a the west of Scandinavia 

and t h a t a period of time (as much as 300 years) was required f o r 

transmission to the east coast. The conclusion must be t h a t the B a l t i c 

coast areas can have had no d i r e c t contact with the contemporary glass 

manufacturing centres. A si m i l a r time lag occurred f o r the transmission 

of the material t o Norway. In t h i s e a r l i e s t period Denmark played a 

leading role as a place of import. European d i s t r i b u t i o n outside 

Scandinavia shows that Scandinavia was the northern extreme i n the 

d i s t r i b u t i o n of glass i n t h i s period Typologically a l l these 

examples are paralleled elsewhere and have t h e i r o r i g i n s i n the glass 
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houses of the Mediterranean, p a r t i c u l a r l y i n the Middle East. 

This has been c l e a r l y demonstrated by Ekholm and others and there 
(7) 

i s l i t t l e point i n repeating i t here • 

The typological changes represented by the second i n f l u x of glass 

i n t o Scandinavia i n the t h i r d century seem i n the most part to have 

been caused by the establishing of glass houses on the Continent, 

p a r t i c u l a r l y i n the areas bordering the Rhine. Increased production 

from these centres together with t h e i r geographical proximity must be 

the major causes for the increase i n number of items as indicated by 

the frequency d i s t r i b u t i o n . At t h i s period of time i t seems that 

v a r i a t i o n i n b u r i a l t r a d i t i o n was not instrumental i n the nature of 

t h i s i n f l u x . 

By the time these new forms were a r i s i n g i n the west the wave 

e f f e c t of the e a r l i e r items was s t i l l being f e l t i n the more extreme 

areas, and apart from the occasional "heirloom" object they had 

vanished by the end of the f i f t h century. I t i s conceivable that 

these items were lo c a l copies rather than genuine eastern imports and 

t h i s p o s s i b i l i t y w i l l be taken up l a t e r w i t h regard to decorative 

q u a l i t i e s . The time lag of some three hundred years between the early 

finds i n the west and the east can hardly be explained by reasons of 

t r a v e l and slow trade. 

The second spate of vessels (Group B) i n the t h i r d century had a 

more even geographical s t a r t i n the west and was almost t o t a l l y confined 

to that area. Only two items out of the 41 recorded appeared on the 

B a l t i c side and only i n Gotland did the finds p e r s i s t u n t i l the end of 
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the f i f t h century. The i n i t i a l Danish d i s t r i b u t i o n again suggests 

that Denmark was the Scandinavian point of entry f o r the North Sea 

trade route from the Rhineland. There i s no evidence of residual 

types as i n the f i r s t i n f l u x , but by the year ca. AD 400 and 

conceivably even before t h a t time the Malaren tra d i n g centre of Helgb 

i n E. Sweden was already i n operation. Of the 69 culture layer 

fragments from Helgb included i n the catalogue several belong t o 

forms which are similar to those i n the west. The u n s t r a t i f i e d 

deposits are d i f f i c u l t to evaluate but i t would seem l i k e l y t h a t glass 

types were appearing i n Helgb at a time when similar types were present 

i n Denmark. There i s l i t t l e evidence of these types on the r e s t of 

the B a l t i c side. 

The t h i r d i n f l u x of vessel forms appears i n the west i n the 

f i f t h century presumably at a time when the Roman glass houses were 

taken over by the Germanic peoples. This i n f l u x ceased by ca. AD 550 

These types reached the east coast s i t e s some 100 years a f t e r t h e i r 

a r r i v a l i n the west, and the recorded examples i n Group C show an 

equal d i s t r i b u t i o n i n both east and west. The l a t e s t examples which 

appeared i n E. Sweden had vanished by ca. AD 800. The small number of 

complete items r e f l e c t s the prevalence of the cremation b u r i a l at t h a t 

time but the lower ove r a l l number of items throughout t h i s period must 

r e f l e c t a lower volume of output. One can perhaps assume f o r the time 

being that these were s t i l l the products of the Rhineland. However, 

once again the change i n o v e r a l l glass vessel form i s a fundamental 

one and does not simply r e f l e c t a process of ty p o l o g i c a l development 
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from the previous phase. Again Helgd has to be considered. There 

are a number of fragments here which are t y p o l o g i c a l l y s i m i l a r to 

those i n the r e s t of Scandinavia and which w i l l be discussed below 

i n terms of t h e i r decorative q u a l i t i e s . 

The f i n a l i n f l u x of vessels commenced ca. AD 650 and reached a 

climax some 150 years l a t e r at the advent of the Viking period. The 

d i s t r i b u t i o n of complete items was centred mainly around Uppland 

and Sbdermanland with one example i n Norway and one i n Gotland. The 

d i s t r i b u t i o n has now changed completely since the e a r l i e s t years of 

glass i n Scandinavia. Some of these forms have eastern a f f i n i t i e s 

and can be associated with an eastern trade route known t o have 

existed through the Malaren v a l l e y . Other examples, noticeably the 

funnel beaker, appear on the continent. Several of the Uppland and 

Sbdermanland vessels have decorative features whose main d i s t r i b u t i o n 

i s inside rather than outside Scandinavia and t h i s suggests t h a t a 

l o c a l place of manufacture may have existed. Helgb again must be 

considered. Although the s i t e i s said to have e f f e c t i v e l y been 

replaced by Birka i n ca. AD 800 fragments of vessel forms which appear 

there are from the same forms which existed i n the r e s t of Uppland 

and Sodermanland (including Birka) a f t e r t h a t time. This would 

suggest that a c t i v i t y on Helgo persisted well i n t o the Viking period. 

As a point of entry f o r import trade Helgo was i d e a l l y s i t u a t e d and 

the finds from the s i t e r e f l e c t a wide ranging commercial contact. 

Helgo as a manufacturing centre must also be considered. Metal working 

i s known to have existed on a large scale and so we may be j u s t i f i e d 
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i n assuming t h a t some form of d i s t r i b u t i o n network existed • 

There i s no reason why the same could not equally well apply t o 

glass. In terms of the d i s t r i b u t i o n of a l l glass i n Scandinavia 

Helgo alone yielded fragments i n some quantity from a f t e r ca. AD 400 

and the presence of glass working on the s i t e i s one s o l u t i o n which 

would explain the curious west/east s h i f t . I f indeed glass working 

did take place one could produce the following hypothesis, namely 

tha t the early Scandinavian glass on the west coast from the t h i r d 

to the f i f t h century consisted mainly of products of the Rhineland 

a f t e r which time Helgo flourished and the d i s t r i b u t i o n s h i f t e d to the 

east. An overlap period, probably between ca. AD 600 - 750 has 

already been noticed i n the above analysis. 

The next stage i s to consider the other codes and combinations 

i n the l i g h t of t h i s i n i t i a l analysis. The base elements show the 

presence of six variables. Group A and Group C contain the only two 

clear codes associated with the i n f l u x theory above. Here Group A 

represents vessels with ribbed feet and with foot rings and Group C 

vessels with a mouthpiece ( i . e . d r inking horns). They existed between 

ca. AD 50 - 400 and ca. AD 200 - 550 respectively. Both are 

r e s t r i c t e d to the western side of Scandinavia. Group B contains three 

codes which span the millennium. Code 1 representing the f l a t base 

appeared f i r s t i n Denmark, Norway, W. Sweden and bland. By ca. AD 550 

they ceased to e x i s t i n a l l but Norway. Examples from Gotland and 

E. Sweden appeared from ca# AD 500 at a time when Helgo was f u l l y 

a c t i ve. I f one examines the Norwegian examples a f t e r ca. AD 550 the 
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typ o l o g i c a l a f f i n i t i e s seem to belong t o the east rather than t o the 

west of Scandinavia. Using the base elements here i n association 

with other elements i t appears that some of the l a t e r Norwegian 

finds are of east Scandinavian o r i g i n rather than of west. These 

Norwegian examples seem not to be the product of trade v i a Denmark. 

The examples of code 1 ( f l a t bases) at t h i s time i n Norway are those 

from Hopperstad (334 and 335) and from LjAand (400). According to 

Bruce-Mitford the l a s t example may have been imported from England, 

but the f i r s t two are represented by a squat j a r whose f i l i g r e e 

decoration has a major d i s t r i b u t i o n i n Uppland and Sbdermanland and 

a small flask without any western p a r a l l e l s . 

Code 2 r e l a t i n g t o the presence of a foot might be expected to 

have a f a i r l y general d i s t r i b u t i o n being a p a r t i c u l a r l y common form 

of vessel base. However, much the same pict u r e emerges. The 

e a r l i e s t d i s t r i b u t i o n i s i n Denmark and W. Sweden with a f u r t h e r 

impetus i n ca. AD 200 i n Bornholm, Norway and Oland. This r e f l e c t s a 

pic t u r e already established using the form elements. By ca. AD 550 

there are no western examples. In the east no examples were found i n 

Gotland dated to before AD 400 and none i n the Uppland and Sodermanland 

regions before ca. AD 650. Five of the Gotland examples belong to 

vessels of the "Snartemo" type the d i s t r i b u t i o n of which i s confined 

almost e n t i r e l y to Gotland and Norway- Once again Norway i s shown to 

have a d i s t i n c t l y E. Scandinavian connection. 

The rounded base (code 6) shows a s i m i l a r p i c t u r e t o t h a t of the 

f o o t . The same geographical s h i f t i s indicated with a s l i g h t overlap 
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period with the Norwegian examples continuing to the end of the 

millennium. By t h i s time the eastern examples are almost t o t a l l y 

represented by funnel beakers. Although only one of these (420, 

Sanddal) appears i n a Norwegian b u r i a l several fragments appear at 

Kaupang. These again indicate a l i n k between the B a l t i c and Norway 

towards the end of the millennium. 

The rim element combinations f i t i n t o the established p i c t u r e . 

Group A shows combinations dating from ca. AD 50 and indicates that 

western Scandinavia, especially Denmark yielded the e a r l i e s t items 

with the d i s t r i b u t i o n moving chronologically via Norway to the east 

coasts. There are some exceptions, but t h i s o v e r a l l movement i s 

generally maintained. An i n t e r e s t i n g point i s that only four of the 

six combinations appeared i n Gotland and only two i n the Uppland 

and Sodermanland regions. These four (1,3, 4,2, 4,3 and 5,3) a l l 

occur i n the f i f t h century at a time when t h e i r counterparts i n the 

west were reaching the end of t h e i r days. The f i n a l two combinations 

were present i n the Uppland and Sodermanland regions s h o r t l y a f t e r 

and represent vessels with rounded s t r a i g h t rims (4,3) and rounded and 

thickened s t r a i g h t rims (5,3). The Gotlandic types include both 

these together with cut broken s t r a i g h t rims (1,3) and rounded out-

turned rims (4,2). I t seems odd t h a t Gotland should have exhibited 

types not found i n the Malaren regions, but examination of the Helgb 

fragments shows that combination 4,2 existed there (i.e» 551, 567, 581). 

The Norwegian connection i s s t i l l apparent with eight examples of 4,3 

appearing a f t e r ca. AD 400. This compares well with the Malaren t o t a l 
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of seven. There are however no examples of 5,3 i n Norway i n 

comparison to the E. Sweden t o t a l of eighteen. 

The two Group B combinations commenced i n the second century 

with the combination representing rounded, thickened and in-turned 

rims (5,1) appearing only i n Denmark i n ca. AD 150 and the Uppland 

and Sodermanland regions some 500 years l a t e r . The single Danish 

example seems suspect especially considering the time lag involved. 

The other combination* which represents rounded, thickened and out-

turned rims (5,2) also commenced ca. AD 150 i n Denmark and moved 

chronologically via Norway and 01and to Gotland and W. Sweden i n 

ca. AD 400 and to the Malaren regions some 250 years l a t e r . The 

l a s t h a l f of the millennium sees only one item of t h i s combination 

from Gotland, three from Norway and seven from the Uppland and 

Soderraanland regions. 

Group C contains perhaps the most s i g n i f i c a n t combination here 

and represents the folded out-turned rim (3,2). Nine of the ten 

recorded examples l i e i n the eastern regions, the single exception 

being i n Norway. Chronologically the e a r l i e s t examples are from 

Gotland. The number of these rim forms can be increased by including 

six fragments from the Helgd material (556, 566, 578, 535, 597 and 

613) thus giving a strong d i s t r i b u t i o n f i e l d i n the east. The other 

code contains the rounded and in-turned rims (4,1) and shows a 

d i s t r i b u t i o n confined to Kaupang i n Norway between ca. AD 700 - 1000. 

From the eastern side only Helgb produced a p a r a l l e l (577). 
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Once again, although the general impression of the rim elements 

indicates a complete changeover of types, i t also shows t h a t several 

d i f f e r e n t types from west and east overlapped i n the middle of the 

millennium. There are examples of types which existed s o l e l y i n the 

east or solely i n the west at the extremes of the millennium but i t 

i s t h i s overlap period roughly coinciding w i t h the Vendel period 

which tends to suggest that two d i f f e r e n t centres of output were 

responsible f o r the v a r i a t i o n . 

The "other" features represented by column 8 r e l a t e to 

p a r t i c u l a r idiosyncracies which appear throughout the period. Only 

two of these, code 4 (handle) and code 7 (stem), appeared early i n 

the millenium. The chronological d i s t r i b u t i o n i s e s s e n t i a l l y an 

early one and represents vessels of Roman o r i g i n of well-attested 

type and known European d i s t r i b u t i o n . The exception i s the handle 

from E. Sweden (662, J a r f a l l a ) from a vessel imported from east of 

the Mediterranean i n the Viking period. The number of items i s too 

small to draw any v a l i d conclusions. Group B contains items which 

originated i n the t h i r d century and which have a s i m i l a r d i s t r i b u t i o n . 

Here bosses, in s c r i p t i o n s and prunts comprise the 11 examples. Again 

the d i s t r i b u t i o n i s western with the three l a t e s t types appearing i n 

Gotland and bland u n t i l ca. AD 600. The exception i s the fragment 

from an £• Swedish vessel (661, J a r f a l l a ) with an eastern i n s c r i p t i o n 

i n Coptic l e t t e r i n g . The e a r l i e r i n s c r i p t i o n s are a l l c l a s s i c a l . 

The f i n a l group consists of code 3 representing the presence of 

claws, and these only appear a f t e r ca. AD 500. Of the 16 represented 
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the e a r l i e s t are the single example from Denmark (033, Dankirke). 

The remaining d i s t r i b u t i o n has 11 examples i n the Uppland and 

Sodermanland regions and 3 i n Norway* I f one includes the 

fragments of claws from Helgb, the east Scandinavian items t o t a l 20. 

Although many of the examples are exceedingly fragmentary an 

i n t e r e s t i n g f a c t emerges. T r a d i t i o n a l l y the claw beaker has an 

accepted typological development outlined by Harden among others, 

i n which the vessel progresses to a narrower and t a l l e r version with 
(9) 

the claws less pronounced and f l a t t e r . The Anglo-Saxon examples 

are considered to represent the early stages of t h i s development w i t h 

the Taplow beaker being c i t e d as one of the more developed examples 

from the s i x t h century. I f one accepts t h i s conventional t y p o l o g i c a l 

development one must assume t h a t the Malaren examples by both date 

and typology are at an even more developed stage than the Taplow 

beaker. Certain evidence c o n f l i c t s w i t h t h i s . The e a r l i e s t Swedish 

examples can be dated t o the seventh century such as the vessels from 

Vendel (744, 747 and 748) and a l l have elongated f l a t t e n e d claws. 

There i s no rea l comparison between these and the l a t e s t Anglo-Saxon 

example from Sarre, Kent which shows a bag-shaped vessel without 

foot and almost c y l i n d r i c a l i n form. On the Continent there are no 

p a r a l l e l s to these Swedish examples. Even i n the r e s t of Scandinavia 

a l l the fragments of useful size are divided between these two groups. 

The Norwegian example from Borre (305) which i s considered t o have 

been an "heirloom" object from a b u r i a l context dated t o the end of 

the ninth century i s t y p o l o g i c a l l y Anglo-Saxon rather than Swedish. 

The body i s squat and the claws large and hollow. Both the 
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s u f f i c i e n t l y large Gotlandic fragments (217, Grbtlingbo and 281, Roma) 

can be p a r a l l e l e d i n Uppland and Sbdermanland and not i n England or 

the Continent. I t would appear that the claw beaker types found i n 

the east Scandinavian areas are unique and one can only assume t h a t 

they were the products of a l o c a l industry. In terms of q u a l i t y 

they were c l e a r l y i n f e r i o r vessels. The b r i g h t colours of the 

e a r l i e r Anglo-Saxon and Germanic examples are not apparent and there 

are numerous flaws i n the form of streaking and bubbles. The vessel 

form i t s e l f i s often uneven, the claws badly applied and not hollow 

and the foot incapable of supporting the body. They may indeed be 

copies and i f we place t h e i r o r i g i n s somewhere i n the seventh century 

we can suppose t h a t they were modelled on English or Continental 

examples at a stage of development represented by the Taplow beaker. 

The decorative elements used i n combination (technique and form 

of decoration) show an i n t e r e s t i n g d i s t r i b u t i o n both geographically 

and chronologically- Group A which contains three combinations 

o r i g i n a t i n g ca. AD 50 can be divided, two combinations ending ca. 

AD 600 and the other l a s t i n g the m i l l e n n i a l . The former contains the 

combinations 4,2 and 4,4 representing ground or incised decoration 

with the f i r s t using faceted shapes and the second with both faceted 

and l i n e a r shapes. In each case Denmark and W. Sweden yielded the 

e a r l i e s t items. By the year ca. AD 400 both combinations were apparent 

throughout most parts of Scandinavia. In a l l 99 d i f f e r e n t items were 

represented. The most i n t e r e s t i n g p a r t of the d i s t r i b u t i o n , however, 

i s t h a t 11 of these appeared before AD 600 i n E. Scandinavia and t h a t 
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no less than 26 were found i n Norway. Clearly t h i s c o n f l i c t s 

with the d i s t r i b u t i o n of the complete items, and shows t h a t by using 

the fragmentary material i n t h i s way a s l i g h t l y d i f f e r e n t p i c t u r e 

can be formed. These figures can be supplemented by an additional 

4 (600, 601, 608 and 609) from Helgb giving an eastern t o t a l of 15. 

Their dating range (excluding Helgb) of ca. AD 100 - 600 i s one 

which does not confirm the r e s u l t s of t h i s analysis at t h i s stage. 

The other combination (2,3) representing applied decoration of 

a l i n e a r form shows a sim i l a r discrepancy. Here the year ca. AD 50 

sees a d i s t r i b u t i o n throughout Scandinavia apart from Norway and the 

west of Sweden where the f i r s t examples only appear a f t e r ca. AD 200. 

The t o t a l of 187 examples indicates t h i s to be by far the most 

popular decorative form discovered. The very nature of t h i s 

popularity may render the analysis of t h i s form f u t i l e with i t s 

appearance being noted on such a large scale. However, two factors 

point towards i t s importance. F i r s t of a l l i t shows that the items 

from the l a t e r part of the millenxiun are not t o t a l l y confined to the 

east coast, and secondly that the e a r l i e r items are not t o t a l l y 

r e s t r i c t e d to the west coast. I t should also be pointed out t h a t no 

less than 27 examples can be added from Helgb. 

Group B contains the combination 4,3 which represents items w i t h 

ground or incised decoration formed i n a l i n e a r manner. This mostly 

consists of vessels with simple horizontal incised lines below the 

rim. The d i s t r i b u t i o n seems t o occur with the s t a r t of the second 

i n f l u x of vessel forms i n the t h i r d century. Denmark, Gotland, Norway 
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and W. Sweden a l l have examples i n the f i r s t h a l f of the millennium. 

The only two items dated to beyond t h i s time are from Gotland (288, 

StSnga) and E. Sweden (487, B i r k a ) . The former i s from a b u r i a l the 

date of which i s disputed and the l a t t e r from a very fragmentary 

vessel discovered i n a Viking b u r i a l . The 8 examples from t h i s 

combination are essentially too few to be of real value. 

Group C on the other hand only contains 12 items yet when 

considered i n a European context i s of great significance. The 

combination represented (3,3) i s th a t of f i l i g r e e decoration formed 

i n a l i n e a r manner. A f u l l discussion of t h i s type of decoration 

i s set out i n Appendix 2, but the main points are worth recounting 

here. The approximate e a r l i e s t date of o r i g i n i s ca. AD 700 which 

coincides with the f i n a l vessel type i n f l u x i n the east. More 

important, however, i s th a t the d i s t r i b u t i o n i s confined to Norway 

and the Uppland and Sodermanland regions. I f the Helgb fragments 

are included the t o t a l reaches 22. On a broader f r o n t the European 

d i s t r i b u t i o n contains only a handful of examples from the l a t e r 

Anglo-Saxon si t e s together with a single continental example. The 

main density of fragments l i e s i n Scandinavia and again one must be 

prepared to consider the p o s s i b i l i t y t h a t f i l i g r e e vessels were a 

Scandinavian rather than continental product. 

The remaining decorative categories r e l a t i n g to the o r i e n t a t i o n 

of f i e l d of decoration can a l l be grouped together with the same date 

of o r i g i n (ca. AD 50). Of the f i v e codes four span the millenniumand 

the f i f t h (code 6) ends at the close of the s i x t h century. The 
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former codes (codes 2,3,4 and 5) show great discrepancy i n t h e i r 

chronological and geographical d i s t r i b u t i o n . Code 2 ( h o r i z o n t a l l y 

orientated) has by the end of the t h i r d century a d i s t r i b u t i o n i n 

Denmark, Norway and W. Sweden, code 3 ( v e r t i c a l l y orientated) i n 

Denmark, Norway and Oland, code 4 (both horizontal and v e r t i c a l ) i n 

Bornholm, Denmark, Norway and W. Sweden and code 5 (other) through­

out Scandinavia with the exception of Bornholm. In other words by 

ca. AD 200 the western d i s t r i b u t i o n coincides geographically with 

the f i r s t i n f l u x of vessels. After t h i s time the movement s h i f t e d 

predictably to Gotland, Norway and if. Sweden. The very l a t e s t 

examples appear i n Norway and Sweden with the majority i n Kaupang 

and the Malaren vall e y s i t e s . The d i s t r i b u t i o n of a l l four i s very 

s i m i l a r . The use of horizontal and v e r t i c a l decoration c l e a r l y 

r e f l e c t s basic methods of simple decoration. There seems to be no 

s i g n i f i c a n t difference between them, or for that matter between 

them and a combination (code 4) containing them both. Chronologically 

and geographically they are i n d i s t i n c t . Their dates and d i s t r i b u t i o n 

tend to follow the main west/east frequency s h i f t and r e f l e c t the 

d i f f e r e n t vessel influxes i n t o Scandinavia. 

Code 5 contains an assemblage of "other" orientations of 

decoration. In the most part these represent vessels whose bodies 

are almost t o t a l l y covered with decorative bands or f r i e z e s . The 

Danish examples include vessels with painted scenes where the 

decoration f i l l s the outer face of the body. These vessel types are 

f u l l y discussed i n Appendix I . The Norwegian examples include a 
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bowl from Falkum (315) with marvered combing and a j a r from 

Inland (400) showing a form of criss-cross decoration. The 

examples from the Uppland and Sodermanland regions include several 

fragments from funnel beakers showing arcaded t r a i l s (507 and 511, 

B i r k a ) . One fragment (506, Birka) shows a tree of l i f e d epiction. 

In general the numbers are too small to be of value. They 

represent methods of decoration which cannot f i t i n t o any of the 

other codes. Their r a r i t y tends to single them out as special 

items. Only i n the case of the painted classes from Denmark i s a 

p a r t i c u l a r group noticeable. 

The f i n a l code (Code 6) represents items with horizontal or 

v e r t i c a l decoration i n combination with other elements not already 

recorded. Two clear groups emerge. The f i r s t contains vessels 

with applied "snake" or zig-zag decoration which appear mostly i n 

Denmark (143, Nordrup and 150 Rislev)» Their appearance coincides 

with the second i n f l u x of vessels around ca. AD 200. The second 

group contains examples of ground or incised decoration formed i n 

Y-shapes (317, Foldvik and 456, J2ft/re Moer). These are e s s e n t i a l l y 

Norwegian i n d i s t r i b u t i o n with a single example from Sweden (732, 

Tanum). These too can be associated with the second i n f l u x of 

vessels• 

The f i n a l part of the analysis deals with d i f f e r e n t i a t i o n of 

colour. Two groups can be determined. Group A contains items which 

span the millennium and includes two codes, codes 3 and 5, the former 

representing vessels with coloured decoration and the l a t t e r 
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representing vessels whose main body contains more than a single 

colour. E s s e n t i a l l y t h i s analysis retraces information already 

gathered and divides the material i n t o known groups. The painted 

animal cups and vessels with coloured t r a i l s (many of which are 

"snake" t r a i l s ) both co n s t i t u t e a large part of the e a r l i e r 

material i n code 3* There i s , however, a clear break i n the 

use of coloured decoration i n the seventh century. After t h i s 

time examples only appear i n Norway, Sweden and Oland, and these 

types are t o t a l l y d i f f e r e n t to the e a r l i e r western types. There 

are two main groups i n t h i s l a t e r m a t e r i a l , one containing vessels 

with f i l i g r e e decoration and one containing h o r i z o n t a l l y applied 

coloured t r a i l s . The l a t t e r are usually associated with the claw 

beaker type of vessel. Both groups have been discussed above. I t 

only remains to say that t h i s colour analysis has provided another 

method of i s o l a t i n g the two vessel groups thus emphasising t h e i r 

importance. Helgb yielded a f u r t h e r 14 fragments i n t h i s category. 

Code 5 contains only a few examples of vessels e x h i b i t i n g more than 

one colour. The early examples are mostly Danish and represent the 

pillar-moulded bowl of the Espe type (038) although the very 

e a r l i e s t , and possibly the very f i r s t vessel t o appear i n Scandinavia, 

i s the cameo vase from Norway (426, Solberg). Both were presumably 

part of the e a r l i e s t i n f l u x a f t e r ca. AD 50. Again there i s a 

complete s p l i t i n the chronological d i s t r i b u t i o n . The l a t e r types 

from Kaupang and the Uppland and Sodermanland regions, apart from 

containing the occasional vessel of obvious eastern import (515, 
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B i r k a ) , o f f e r a c o l l e c t i o n of vessels usually of the funnel beaker 

type with a coloured rim. Examples of these appear i n the Birka 

gravefield (486) and i n Norrsunda (693). Additional examples 

were found at Helgo. Once again a clear d i s t i n c t i o n emerges i n 

the d i s t r i b u t i o n . 

Group B contains only one code (code 6) representing the 

uberfang or "cased" vessel whose dating ranges cover the period 

between ca. AD 200 - 550. The e a r l i e s t examples appear i n Gotland 

and Norway while the Swedish finds only appear a f t e r ca. AD 400. 

There i s l i t t l e doubt t h a t the f i r s t examples are the product of 

the e a r l i e r influxes of vessels i n t o Scandinavia and although t h e i r 

technique i s i n essence east Mediterranean, they are conceivably 

the work of the Rhineland houses using the s k i l l s of glass workers 

who had migrated from the east. The l a t e r examples are less easy 

to p i n down. I t has often been maintained that these were 

degenerate items fashioned by the craftsmen who continued i n the 

Rhineland a f t e r the Roman withdrawal beyond the f o u r t h century. 

Items such as the Norwegian example from Tu (442) dated to around 

ca. AD 500 shows that at least by t h a t time the high q u a l i t y was 

s t i l l very much apparent. Another Norwegian example from Eveb^ (314) 

shows a less s a t i s f a c t o r y version of poorer q u a l i t y . The m a j o r i t y 

of these items are fragmentary and l i t t l e can be said regarding 

t h e i r q u a l i t y . Their presence i n such pri n c e l y contexts as the 

Uppsala mounds (623) gives them a certain status above other vessels, 

and t h e i r r i c h colouring surely gave them an added prestige value. 

No examples appear at Helgb. I f indeed the l a t e r versions are no 

more than l o c a l copies then t h i s absence i s d i f f i c u l t to explain. 
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CHAPTER SEVEN - THE ANALYSIS OF MAJOR ELEMENTS 

With reference to the factors outlined i n chapter 4 the 

analysis of elements which constitute glasses of varying ages can 

supply the archaeologist with additional forms of information. 

This information includes both regional and chronological v a r i a t i o n 

of glass types defined by means of differences i n natural raw 

material together with information regarding the developing technology 

of glass manufacture defined by chronological v a r i a t i o n s i n the use 

of s p e c i f i c chemical ingredients. Against t h i s p o t e n t i a l information 

there are two possible drawbacks. The f i r s t concerns the presence of 

accidental impurity and the second relates to the re-use of e x i s t i n g 

glass material or to a trade i n broken glass f o r the production of 

glass f r i t t . Both could severely hamper any attempt t o c l a s s i f y 

vessels i n terms of t h e i r elements. A d i f f i c u l t y arises i n determining 

the extent to which a discrepancy between the quantities of a p a r t i c u l a r 

element i n two d i f f e r e n t vessels represents a difference i n raw material 

or s i g n i f i e s the deliberate use of an ad d i t i v e . This problem w i l l be 

examined l a t e r . 

The use of the major elements which constitute glass has always 

seemed of l i m i t e d value. Changes i n the major elements can only produce 

su b s t a n t i a l l y d i f f e r e n t types of glass. In early h i s t o r y these changes 

are l i m i t e d to broad chronological periods which are of l i t t l e help i n 

the c l a s s i f i c a t i o n of vessels or fragments to w i t h i n less than a m i l l e n i 

The changes here are so fundamental that the glasses can often be 

c l a s s i f i e d by means of visual examination. The composition of mediaeval 

glasses d i f f e r s from more modern glasses i n having s i g n i f i c a n t l y higher 
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lime and magnesium contents and a lower s i l i c a content . The 

most fundamental change with regard to e a r l i e r glass concerns the 

change from soda-lime glass t o 'weald* or ' f o r e s t 1 glass, the l a t t e r 

being considerably higher i n potash content t r a d i t i o n a l l y derived 

from bracken. In western Europe t h i s change occurred as ea r l y as 

the tenth century and the subsequent glasses, often of a dark brown 

or green colour have a noticeable tendency towards a type of weathering 
(2) 

which consists of crusts on the surface '. Thus before t h i s 

change, i n an era when glass produced i n Europe was almost e n t i r e l y 

of the soda-lime v a r i e t y , the differences between the major elements 

i n the few analyses undertaken seemed so small that no clear regional 

or chronological d i s t i n c t i o n s could be ascertained. In many cases 

the purpose of analyses were p r i m a r i l y t o c e r t i f y t h a t the glasses 

under study were soda-lime and not of the 'weald' v a r i e t y . 

Scandinavian glass has only been examined b r i e f l y by analysis. 

I t has always been maintained that pre-mediaeval Scandinavian glass 

was imported from the continent and supplied by the same glass-houses 

which provided the majority of wares i n France, Germany and B r i t a i n . 

Throughout western Europe most of t h i s glass appears from pagan b u r i a l s 

and i s therefore e s s e n t i a l l y l i m i t e d to the pre-Christian era. Only i n 

Scandinavia where C h r i s t i a n i t y was considerably l a t e r i n a r r i v i n g did 

pagan bu r i a l s p e r s i s t for almost a fur t h e r four hundred years. 

Consequently the glasses from Scandinavia from t h i s period (approximatel 

the Vendel and Viking Periods) may be representative of glasswares i n 

the r e s t of Europe where the e a r l i e r advent of C h r i s t i a n i t y removed 

them from b u r i a l s . 
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Only two attempts at analysis have been made on Scandinavian 

material. Arwidsson touched upon the subject i n a discussion 

concerning the a v a i l a b i l i t y and r e l a t i v e proportions of the oxides 
(3) 

of lead and copper i n the vessels from Valsg'arde, Sweden . The 

i n v e s t i g a t i o n of colouring oxides, however, was the main purpose of 

the study. F u l l e r analyses f o r comparative purposes were carried out 
(4) 

by Arbman using nine samples from the Vendel and Viking Periods 

These were tabulated against eight samples from the continent ranging 

from the fourth to the fourteenth centuries. The subjects were chrono­

l o g i c a l l y and geographically too d i s t i n c t f o r the proportional chemical 

differences to be of value. The main conclusion reached was t h a t the 

v a r i a t i o n was s i g n i f i c a n t l y large to merit f u r t h e r i n v e s t i g a t i o n . 

Since the publication i n 1937 no f u r t h e r analyses were carried out. 

Several works from England and the continent have supplemented 

t h i s information by providing useful tables of comparative m a t e r i a l . 

Many are of si m i l a r date to the Scandinavian period under discussion. 

Of p a r t i c u l a r i n t e r e s t are the analyses of glass vessels from the 
(5) 

Merovingian Period conserved at Namur, Belgium . Although the 

colouring elements were again the main purpose of the work f u l l 

analyses are tabulated for a group of glasses roughly corresponding 

with the Vendel and Viking Periods. S i m i l a r l y the window glass from 

Jarrow and Wearmouth, England provide a useful comparative corpus of 

results from a context which allows d a t i n g between the end of the 

seventh and the ninth centuries ^ \ Chambon and Arbman i n t h e i r 

discussion concerning the problems of c o n t i n u i t y i n glass working i n 

Belgium also produced a small table of r e s u l t s Included here 
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are four samples from Scandinavia* 

The mediaeval period glasses have been studied t o a somewhat 

greater degree. The Corning Museum i n the U.S.A. has probably 

played a leading r o l e i n glass analysis of the mediaeval period i n 

Europe both i n the analysis of stained glass from windows and i n 
(9) 

the discussion of early technology 

At t h i s point some mention should be made concerning the 

selection of the Scandinavian samples analysed here. I d e a l l y the 

samples should s a t i s f y three needs. They should represent a large 

proportion of the glass available i n order t h a t the conclusions are 

s t a t i s t i c a l l y credible. They should also derive from both complete 

and incomplete vessels so th a t any r e s u l t s may be re l a t e d t o 

typological change. F i n a l l y , the samples should be f u l l y repres­

entative both of the chronological period i n question and of the 

geographical d i s t r i b u t i o n of the vessels. These are ideal c r i t e r i a 

for s e l e c t i o n , but unfortunately not p r a c t i c a l c r i t e r i a . As f a r as 

the f i r s t point i s concerned i t must be remembered th a t museums and 

i n s t i t u t i o n s are often reluctant to part w i t h samples of t h e i r material 

for a new and destructive process, especially one ca r r i e d out i n a 

d i f f e r e n t country. In t h i s respect I was fortunate and g r a t e f u l f o r 

the assistance offered by the State H i s t o r i c a l Museum, Stockholm and 

by the Visby Fornsal, Gotland i n allowing me access t o t h e i r fragmentary 

ma t e r i a l . The t o t a l number of samples taken was n i n e t y - f i v e , t h i s 

beinri s l i g h t l y over ten per cent of the t o t a l material a v a i l a b l e . 

No samples were taken from complete vessels. However, c e r t a i n 

fragments were from c l e a r l y defined types of vessel and consequently 



203 

a p o t e n t i a l r e l a t i o n s h i p t o typological change was not ruled out. 

The majority of these fragments lay i n a datable context, although 

the date concerned relates t o the date of the h u r i a l and not 

necessarily to the approximate time of manufacture of the vessel. 

I t was possible to select samples from the early Roman Iron Age 

to the Viking Period. The Roman Iron Age provided fewer fragmentary 

samples than one would have l i k e d , the majority of glass from t h a t 

period being complete. However, a large number of samples were 

taken from the overlap phase at the beginning of the Migration 

Period and t h i s may compensate. The Migration and Vendel Periods 

are both well represented. In the Viking Period when glass tends 

to be less common i n Scandinavia the number of samples was not a l l 

th a t might be desired. Nevertheless s u f f i c i e n t samples were 

gathered from a l l periods to provide a working comparison. Many of 

these samples are dated to the end of one period or the beginning of 

the next. In these instances I have always placed the sample i n the 

e a r l i e r period thus allowing for use and time taken f o r any 

importation. The chronological periods are used here only t o 

indicate broadly the range of the sampling. Also included were a 

proportion of undated samples i n order to see i f c l a s s i f i c a t i o n was 

possible w i t h i n a framework established by the dated samples. The 

number of samples are as followst 

Chronological Period No. of Samples 

Roman Iron Age - 9 

Migration Period - 30 
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Chronological Period No. of Samples 

Vendel Period - 34 

Viking Period - 14 

Undated - 8 
95 

I t was also hoped to obtain a geographical cross-section of 

samples to t r y and denote regional as w e l l as chronological 

d i s t i n c t i o n s . This was less simple. The majority of b u r i a l s 

containing glass tended to occur i n the comparatively wealthy 

regions of Gotland, Uppland and Sodermanland. Other samples were 

taken from elsewhere, but these were i n a clear minority- Despite 

t h i s the sampling shows a good geographical spread i n t h a t i t 

relates i n the most part to the areas i n which glass was most 

common. A breakdown of the geographical sampling i s as follows: 

Region No. of Samples 

Gotland - 39 

Uppland - 28 

Sodermanland - 10 

Medelpad - 9 

Ostergotland - 2 

Dal s i and - 1 

Halland - l 

Narke - 1 

Smaland - 1 
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Reqi on 

Vastergotland 

Vastmanland 

01 and 

The complete l i s t of samples given below gives the sample number 

for analysis, the catalogue number and the general date of the 

sample together with the Swedish province i n which i t was found. 

No comment i s made upon colour. 

Sample Cataloque No. Chronoloqical Period Location 

1 498 Viking Uppland 

2 501 Viking Uppland 

3 509 Viking Uppland 

4 521 Viking Uppland 

5 526 Viking Uppland 

6 531 Viking Uppland 

7 532 Viking Uppland 

8 535 Viking Uppland 
9 543 Roman Dalsland 

10 191 Vendel Gotland 
11 193 Migration Gotland 
12 197 Vendel Gotland 
13 198 Vendel Gotland 
14 201 Undated Gotland 
15 215 Undated Gotland 

so. of Samples 

1 

1 

1 
95 
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Sample Catalogue No. Chronoloaical Period Location 

16 218 Migration Gotland 

17 219 Roman Gotland 

18 220 Migration Gotland 

19 222 Migration Gotland 

20 224 Migration Gotland 

21 226 Migration Gotland 

22 227 Migration Gotland 

23 254 Migration Gotland 

24 262 Vendel Gotland 

25 271 Migration Gotland 

26 273 Migration Gotland 

27 286 Vendel Gotland 

28 287 Vendel Gotland 

29 289 Vendel Gotland 

30 290 Vendel Gotland 

31 292 Vendel Gotland 

32 293 Vendel Gotland 

33 639 Roman Halland 

34 462 Migration Medelpad 

35 463 Migration Medelpad 

36 683 Undated Medelpad 

37 685 Migration Medelpad 

38 686 Migration Medelpad 

39 705 Migration Medelpad 

40 706 Migration Medelpad 

41 707 Migration Medelpad 
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Sample No. Cataloque No, Chronoloaical Period Location 

42 708 Migration Medelpad 

43 720 Vendel Narke 

44 476 Vendel Sodermanland 

45 646 Vendel Sodermanland 

46 647 Vendel Sodermanland 

47 650 Vendel Sodermanland 

48 649 Vendel Sodermanland 

49 668 Undated Sodermanland 

50 718 Vendel Sodermanland 

51 716 Vendel Sodermanland 

52 717 Vendel Sodermanland 

53 638 Viking Smaland 

54 461 Viking Uppland 

55 540 Vendel Uppland 

56 541 Viking Uppland 

57 542 Viking Uppland 

58 624 Migration Uppland 

59 623 Migration Uppland 
60 653 Vendel Uppland 

61 654 Vendel Uppland 
62 660 Migration Uppland 
63 666 Viking Uppland 
64 703 Roman Uppland 
65 714 Vendel Uppland 
66 726 Roman Uppland 
67 727 Roman Uppland 
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Sample No* Catalogue No» Chronological Period Location 

68 725 Roman Uppland 

69 731 Vendel Uppland 

70 749 Migration Uppland 

71 743 Vendel Uppland 

72 756 Viking Uppland 

73 760 Undated Uppland 

74 644 Vendel Vastergotland 

75 471 Roman Vastmanland 

76 804 Undated 01 and 

77 641 Undated Ostergotland 

78 671 Vendel Ostergotland 

79 648 Vendel Sodermanland 

80 232 Migration Gotland 

81 233 Migration Gotland 

82 234 Migration Gotland 

83 235 Migration Gotland 

84 236 Migration Gotland 

35 238 Migration Gotland 

86 240 Migration Gotland 

87 242 Undated Gotland 

88 243 Vendel Gotland 

89 245 Vendel Gotland 

90 247 Vendel Gotland 

91 248 Vendel Gotland 

92 449 Roman Gotland 
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Sample No. Catalogue No. Chronological Period Location 

93 250 Vendel Gotland 

94 251 Vendel Gotland 

95 252 Migration Gotland 

The number of d i f f e r e n t oxides which appear i n early glasses 

can present a confusing picture since many of these oxides are 

inadvertently present through impurity i n tie natural material. They 

are useful as comparative trace elements and are exhaustively reviewed 

i n the second part of the analysis by neutron a c t i v a t i o n i n chapter 3. 

As far as the main elements were concerned these were derived by 

electron beam micro-probe analysis at the Department of Geology, 

University of Durham. The experimental notes appear at the end of t h i s 

chapter. The oxides most accurate!/ available by t h i s method were 

S i 0 2 , A l 2 0 3 , FeO, MnO, MgO, CaO, Na20 and K̂ O. The tabulated r e s u l t s 

from these analyses are shown i n the following t a b l e . A l l the glasses 

are s i l i c a glasses and the r e s u l t s are expressed i n terms of percentages 

by weight. A l l except no. 33 have durable compositions ( i . e . more than 

ca. 60% S i 0 2 and not more than 10% CaO + MgO). None are of the high 

potash " f o r e s t " type. 
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ANALYSIS OF MAJOR ELEMENTS 

Sample 
No, 

S i 0 2 A 12°3 FeO MnO MgO CaO Na 20 K 20 

1 67.7 2.65 0.85 0.64 1.56 7.30 17.2 0.96 

2 61.0 2.54 0.85 0.77 0.79 7.20 17.2 1.50 

3 68.9 2.56 0.91 0.64 0.71 7.34 17.0 0.96 

4 67.9 2.14 0.85 0.0 1.63 7.11 15.7 1.47 

5 66.6 2.56 0.91 0.73 0.95 7.17 16.7 1.38 

6 70.7 2.54 0.85 0.0 0.51 9.38 14.2 0.26 

7 67.3 2.48 0.69 0.94 0.81 6.36 17.6 1.78 

8 68.7 2.80 0.77 0.11 0.59 9.42 15.5 0.36 

9 67.3 3.24 0.54 1.08 0.72 7.71 14.9 2.48 

10 65.2 2.66 0.96 0.07 1.10 6,52 20.3 0.71 

11 67.8 2.01 0.35 1.19 0.72 6.46 19.3 0.35 

12 63.9 2.70 1.20 0.14 1*12 7.42 20.1 0.90 

13 64.4 2.57 1.12 0.14 1.08 7.09 19.9 0.73 

14 68.6 2.97 0.32 1.26 0.51 7.82 14.6 2.28 

15 66.7 2.96 0.50 0.21 0.85 8.94 13.4 4.80 

16 71.3 2.14 0.32 0.0 0.59 5.28 18.4 0.63 

17 67.3 2.46 0.85 1.74 0.89 6.19 16.4 2.26 

18 64.5 2.91 1.49 2.19 0.94 5.07 18.7 0.51 

19 61.9 2.50 1.30 2.05 1.17 7.04 19.0 0.79 

20 68.6 2.14 0.46 0.98 0.66 5.43 19.4 0.34 

21 - - - - - - - -

22 69.9 3.00 0.32 0.94 0.51 7.56 16.6 0.63 

23 65.0 2.57 1.15 1.98 1.04 6.34 19.2 0.59 
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Sample 
No. 

S i 0 2 A i2°3 FeO MnO MgO CaO Na 20 K 20 

24 69.7 2.90 0.32 0.0 0.68 7.16 14.2 1.67 

25 64.9 2.70 1.15 1.67 1.09 5.57 20.1 0.46 

26 66.4 2.94 1.43 2.43 1.16 5.22 18.2 0.46 

27 61.5 2.92 2.68 1.11 1.57 7.47 18.9 0.99 

28 62.0 2.96 2.68 1.07 1.47 7.23 18.7 0.96 

29 63.6 2.46 2.02 1.81 1.89 7.69 16.2 2.12 

30 70.2 2.90 0.36 0.0 0.62 6.40 14.9 0.63 

31 68.8 2.49 0.70 1.00 0.70 7.20 17.0 0.66 

32 65.5 2.35 1.10 0.13 0.87 6.47 19.55 0.67 

33 53.9 5.92 0.25 2.28 3.76 20.1 3.25 7.4 

34 67.0 2.53 0.25 2.34 0.85 5.65 19.0 0.67 

35 67.1 2.86 0.26 2.76 0.73 4.46 16.8 0.46 

36 69.2 2.12 0.12 1.51 0.74 5.10 17.1 0.3 

3 / 63.0 1.05 0.57 0.26 0.63 5.45 18.5 0.36 
B 65.9 2*20 1.41 0.30 0.76 6.87 17.5 0.74 

38 69.1 2.00 0.46 1.17 0.58 5.05 17.2 0.34 

39 69.0 2.68 0.40 1.49 0.51 8.59 13.3 0.53 

40 62.7 0.27 0.07 0.03 0.02 8.03 19.84 0.12 

41 74.3 1.0 0.03 0.24 0.07 8.60 16.1 0.69 

42 72.0 2.25 0.53 0.03 0.56 5.64 18.7 0.53 

43 65.2 2.62 0.62 0.08 0.58 6.64 13.3 2.7 

44 65.8 2.34 0.92 0.64 0.72 6.48 17.7 0.99 

45 68.3 2.42 0.94 0.74 0192 7.18 18.4 0.88 
46 72.4 2.78 0.49 0.04 0.52 6.20 16.1 0.68 
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Sample 
No. 

Si 0 2 A 12°3 FeO MnO MgO CaO Na20 K 20 

47 69.7 3.49 0.64 0.06 0.80 8.04 17.1 0.90 

48 69.7 3.21 0.60 0.05 0.79 7.83 17.3 0.88 

49 63.4 2.38 0.34 1.73 1.35 5.90 19.3 1.51 

50 69.2 2.22 0.57 0.04 0.77 8.31 18.8 0.59 

51 67.3 3.21 0.51 0.08 0.71 10.4 16.3 0.83 

52 69.3 2.55 0.60 0.06 0.77 9.33 16.0 1.0 

53 63.6 1.92 1.26 0.24 1.43 7.81 16.6 1.87 

54 69.6 1.01 0.30 0.61 5.43 6.45 12.2 2.76 

55 69.3 2.67 0.69 0.48 0.31 8.12 15.4 1.51 

56 68.2 2.61 0.85 0.52 0.66 6.96 16.7 1.11 

57 65.9 2.49 1.08 0.64 0.69 6.48 16.3 0.78 

58 63.6 1.47 1.00 2.48 1.80 9.58 15.0 3.24 

59 68.6 2.00 0.70 1.09 0.99 7.17 17.8 1.32 

60 65.3 2.85 0.41 0.00 0.74 7.37 16.3 1.23 

61 68.9 2.77 0.49 0.05 0.75 7.46 14.9 0.70 

62 66.2 2.41 0.89 2.10 0.77 7.04 17.8 1.22 

63 65.8 2.45 1.11 0.35 2.09 7.64 17.3 1.33 

64 69.6 2.69 0.34 1.34 0.51 8.25 14.5 0.63 

65 66.4 2.56 1.08 0.54 0.52 6.97 14.0 5.20 

66 69.4 2.80 0.46 1.10 0.37 7.54 15.3 1.61 

67 68.1 3.14 0.65 1.50 0.51 8.47 15.4 0.55 

68 70.5 2.12 0.53 0.30 0.47 6.38 18.1 0.58 
69 67.9 2.99 0.48 + 0.69 7.97 16.2 0.62 
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Sample 
No. 

S i 0 2 | A 12°3 FeO MnO MgO CaO Na 20 K20 

A 69.6 2.28 1.15 0.68 5.91 13.2 3.86 
7 0B 71.3 2.24 0.47 0.67 5.77 15.5 0.69 

71 73.9 2.90 0.46 + 0.38 6.35 13.3 0.68 

72 71.4 3.05 0.40 0.0 0.50 7.24 13.2 1.65 

73 68.4 2.64 1.16 0.40 0.75 7.00 15.4 3.05 

74 67.9 2.60 0.70 0.40 0.70 7.92 16.9 0.92 

75 64.3 3.21 2.02 0.64 1.31 6.89 17.9 1.95 

76 69.2 3.28 0.59 1.24 0.43 8.66 16.0 0.63 

77 71.4 2.58 0.39 0.0 0.35 6.04 14.9 2.41 

78 66.7 2.46 1.16 1.0 0.83 6.75 16.9 1.86 

79 68.2 2.58 0.50 0.0 0.48 6.74 16.8 1.52 

80 66.0 2.03 0.41 1.23 1.13 6.53 21.3 0.34 

81 68.5 2.17 0.49 1.23 0.87 6.49 18.5 0.72 

82 63.4 2.52 1.21 1.53 1.13 8.76 20.5 0.47 

83 59.8 2.92 1.21 2.01 0.81 3.83 18.7 0.76 
84 65.9 2.88 1.40 2.19 0.88 4.84 19.3 1.31 

85 68.6 2.27 0.71 0.99 0.96 5.81 19.8 0.24 

86 69.5 2.82 0.33 0.0 0.70 7.90 14.7 1.66 
87 65.3 1.74 0.65 0.17 1.76 9.37 18.3 1.27 

88 63.9 2.96 2.86 0.99 1.45 7.45 17.0 2.28 

89 63.8 2.93 2.84 1.13 1.60 7.43 17.3 0.93 
90 66.7 3.15 0.54 0.0 0.77 10.5 16.1 0.67 
91 62.4 2.11 1.23 0.28 1.82 8.65 19.7 1.46 
92 65.7 2.58 0.69 1.46 0.81 4.94 21.1 0.37 
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Sample 
No. 

s i o 2 A l2°3 FeO MnO MgO CaO Na20 

93 63.0 2.52 1.92 1.64 1.21 6.63 20.1 0.79 

94 64.2 2.67 1.23 0.25 1.26 7.80 19.4 0.38 

95 71.6 2.35 0.46 0.11 0.72 6.00 15.2 0.88 

The r e s u l t s tabulated above i l l u s t r a t e the apparent s i m i l a r i t i e s 

of these soda-lime glasses. With the exception of sample 33 which i s 

discussed below, the elements always l i e w i t h i n a si m i l a r range. In 

cert a i n samples the percentages of various elements are occasionally 

above or below t h i s range, but there seems to be no system or order 

among these anomalies to re l a t e the samples chronologically or by 

place of discovery. The range of S i 0 2 stands between 61-74% and i s i n 

keeping with other known analyses of soda-lime glasses. CaO (ca.5-9%) 

and Na 20 (ca.13-19%) are s i m i l a r l y recorded from elsewhere. The elements 

with lower percentages show r e l a t i v e l y greater v a r i a t i o n . MnO i s the 

most variable of these with nine samples containing more than two per 

cent and eleven i n which the element i s not present. The l a t t e r group 

of samples cannot be related to any known fa c t o r . The sporadic use of 

manganese as a decolourant may be i n f e r r e d , although the spectrum of 

colours of the eleven samples makes t h i s u n l i k e l y . The presence of i r o n 

(FeO) i s generally contained below 1% apart from s i x examples (27,28,29, 

75,88 and 89) which contain more than double t h i s quantity. A l ^ i s 

usually maintained between 2-3%, NgO between 0.5-1.5% and K 20 between 
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0.5-2%. In the l a s t element f i ve samples (15,58,65,70a and 73) are 

a l l not iceably h igher . Sample 65 contains over 5% K^O. 

Sample 33 i s c l e a r l y d i f f e r e n t from the others . I t i s not iceably 

lower i n S i 0 2 (54%) and Na 2 0 (3%) and r e l a t i v e l y high i n Cao {20%), 

A 1 2 ° 3 M g 0 a n d *2° P r o P o r t i o n a l l y these percentages 

are not d i s s i m i l a r to analyses of 'weald' g lass p a r t i c u l a r l y i n regard 

to the weights of both CaO and 1^0. The vesse l i t s e l f (639) i s dated 

to the context of the E a r l y Roman Iron Age and i s consequently one of 

the e a r l i e s t dated samples included. The colour , a heavy dark green, 

i s unique among Scandinavian glass of the f i r s t millennium. The analyses 

ind icate that t h i s i s not of the usual soda-lime var ie ty of glass and 

strongly suggest the use of d i f f e r e n t materials in manufacture. 

The remaining ninety-three samples (sample 21 was not analysed by 

t h i s method) show no such obvious d i s s i m i l a r i t i e s . At t h i s s u p e r f i c i a l 

l e v e l i t i s impossible to draw any conclusions and another method must 

be es tabl i shed to examine the data f u r t h e r . 

A major problem i n the in terpre ta t ion of analyses l i e s in the 

apparent complexity of the indiv idual elements and t h e i r re la t ionsh ips 

to each other. There i s a strong need to f ind a s i m p l i f i e d method of 

comparing the compositions. S i g n i f i c a n t var ia t ions which often l i e in 

subt le combinations of elements may e a s i l y be missed. However, research 

into modern g lass has produced some use fu l methods of inves t i ga t ion . E l 

Shamy's work on the chemical d u r a b i l i t y of glasses depended on a method 

of quant i tat ive a n a l y s i s which i s both re levant and appropriate to the 
( 9 ) 

glass samples i n question from Scandinavia . The method i s based on 
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the f a c t that although most a n a l y t i c a l r e s u l t s are expressed i n terms 

of the percentage of the oxide by weight, the elements exert t h e i r 

in f luence on the composition of the g lass by way of the d i spos i t ions of 

t h e i r molecules i n and around the s i l i c a network. Consequently i t 

f i r s t becomes necessary to convert the weight percentages of the oxides 

to molecular percentages• This i s c a r r i e d out by using the molecular 

weight of the oxide and s c a l i n g the r e s u l t s to the t o t a l of one hundred. 

I t i s now noticeable that the molecular percentage compositions tend to 

be d i s t i n c t l y d i f f e r e n t from the percentage compositions by weight. 

The next stage i s to express a l l the glass compositions i n terms of 

three funct ions . The tabulated r e s u l t s for these processes and those 

which follow can be seen below. The three functions can be defined as 

the function of the s i l i c a (SiO^) which takes into account the network 

propert ies of the oxide> the function of the a l k a l i n e oxides (Na^O and 

K^O) which take into account the network modifiers and the function of 

the a l k a l i n e earth oxides (MgO and CaO) which provide the network 

s t a b i l i s e r s . These three factors are denoted as "S iC^" , "F^O" and MRO" 

r e s p e c t i v e l y . The e f f e c t of Alumina (Al^O^) must be considered i n both 

the "SiO^" and "J^O** equations. Alumina i s t r i v a l e n t and able to immo­

b i l i s e an a l k a l i n e i o n . The e f f e c t can be allowed for by the addit ion of 

twice the molar percentage to the "SiC^" and by the subtraction of a 

s ing le molar percentage from the "RgO". Thus the r e s u l t s of the analyses 

can be reduced to three f igures formulated as follows and expressed i n 

terms of molar percentages: 

Network Formers 

Network Modifiers 

Network S t a b i l i s e r s "R0" 

"SiO 

R-0 M 

( S i 0 2 + 2 A 1 2 0 3 ) . 

(Na 20 + KgO - A 1 2 0 3 ) . 

(MgO + CaO). 
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The f igures are reproduced in the fol lowing t a b l e : 

Sample No. 1 2 3 4 5 6 

8 sio2 67.7 67.0 68.9 67.9 66.6 70.7 

»—i 

•5 0.96 1.50 0.96 1.47 1.38 0.26 

& Na,0 17.2 17.2 17.0 15.7 16.7 14.2 

IT
 A

G
E 

CaO 7.30 7.20 7.34 7.11 7.17 9.38 

ce MgO 1.56 0.79 0.71 1.63 0.35 0.51 

sx 
A 1 2 ° 3 2.65 2.54 2.56 2.14 2.56 2.94 

S i 0 2 112.8 111.7 114.8 113.2 111.0 117.8 

K 2 ° 1.02 1.60 1.02 1.56 1.47 0.28 

:V
A

L
B

 

Na 2 0 27.7 27.7 27.4 25.3 26.9 22.9 

•—i 

5 
tii 

CaO 13.03 12.85 13.10 12.69 12.30 16.75 
144 

05 MgO 3.90 1.97 1.77 4.07 2.37 1.27 

A 1 2 ° 3 2.65 2.54 2.56 2.14 2.56 2.94 

Total 161-10 158.36 160.65 158.96 157.1 161.94 

S i 0 2 70.61 70.53 71.45 71.21 70.65 72.74 

K.0 0.63 1.01 0.63 0.93 0.93 0.17 

< Na 20 17.19 17.49 17.05 15.91 17.12 14.14 

CaO 8.08 8.11 8.15 7.93 8.14 10.34 

05 
< MgO 2.42 1.24 1.10 2.56 1.50 0.78 

i 
A l 2 ° 3 1.64 1.60 1.59 1.34 1.62 1.81 

Total 99.97 99.98 99.97 99.98 99.96 99.98 

" S i 0 2

M 73.29 73.73 74.63 73.89 73.89 76.36 

" R 2 0 M 16.18 16.90 16.06 15.55 16.43 12.50 

H R0" 10.50 9.35 9.25 10.54 9.64 11.12 

Total 99.97 99.93 99.94 99.98 99.96 99.98 
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Sample No. 7 8 9 10 i i 

5 
f-H 
UJ 

< 
:.u 

.'4 

a. 

S i 0 2 

K 2 0 

Na 2 0 

CaO 

MgO 

A 1 2 ° 3 

61.3 

1.78 

17.6 

6.36 

0.31 

2.48 

68.7 

0.36 

15.5 

5.42 

0.59 

2.50 

67.3 

0.48 

14.9 

7.71 

0.72 

3.24 

65.2 

0.71 

20.8 

6.52 

1.10 

2.66 

67.8 

0.35 

19.3 

6.46 

0.72 

2.01 

63.9 

0.90 

20.1 

7.42 

1.13 

2.70 

M
OL

AR
 

EQ
UI

VA
LE

NT
 

S i 0 2 

K 2 ° 

Na 2 0 

CaO 

MgO 

A 1 2 ° 3 

Tota l 

112.8 

1.89 

23.4 

11.35 

2.02 

2.48 

158.94 

114.5 

0.38 

25.0 

16.34 

1.47 

2.50 

160*67 

112.1 

0.51 

24.0 

13.76 

1.80 

3.24 

155.41 

103.6 

0.76 

33.5 

11.64 

2.75 

2.66 

159.91 

113.0 

0.37 

31.1 

11.53 

1.80 

2.01 

159.81 

106.5 

0.96 

32.4 

13.25 

2.82 

2.70 

158.63 

B < 

cc 
a. 

< 
a 

sio2 

K 2 ° 

Na 2 0 

CaO 

MgO 

A 1 2 ° 3 

Total 

70.97 

1.19 

17.87 

7.14 

1.27 

1.56 

100.0 

71.26 

0.24 

15.56 

10.47 

0.91 

1.56 

100.00 

72.13 

0.33 

15.44 

8.85 

1.16 

2.08 

99.99 

67.91 

0.48 

20.95 

7.23 

1.72 

1.66 

100.0 

70.70 

0.23 

19.46 

7.07 

1.12 

1.25 

99.83 

67.13 

0.60 

20.42 

8.35 

1.77 

1.70 

99.97 

w S i 0 2 " 

H R 2 0 " 

"RO" 

Tota l 

74.09 

17.50 

8.41 

100.00 

74.38 

14.24 

11.38 

100.00 

76.29 

13.69 

10.01 

99.99 

71.23 

19.77 

9.00 

100.00 

73.20 

18.44 

8.13 

99.83 

70.53 

19.32 

10.12 

99.37 
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Sample No. 13 14 15 16 17 18 

sio2 64.4 68.6 66.7 71.3 67.3 64.5 

W
EI

G
H

 

K 2 ° 0.73 2.28 4.80 0.63 2.26 0.51 

>-
CO 

Na 2 0 19.9 14.6 13.4 18.4 16.4 18.7 

' a
 r*

ti* CaO 7.09 7.82 8.94 5.28 6.19 5.07 

f—• 
CJ MgO 1.08 0.51 0.85 0.59 0.89 0.94 
c u 

a . A 1 2 ° 3 2.57 2.97 2.96 2.14 2.46 2.91 

sio2 107.3 114.3 111.2 118.8 112.2 107.5 

H 
K 2 0 0.78 2.42 5.11 0.67 2.24 0.54 

^U
TV

AL
El

^ 

Na 2 0 32.1 23.5 21.6 29.7 26.5 30.2 

^U
TV

AL
El

^ 

CaO 12.66 13.96 15.96 9.42 11.05 9.05 
PJ 
cc < MgO 2.70 1.27 2.12 1.47 2.22 2.35 

A 1 2 0 3 2.57 2.97 2.96 2.14 2.46 2.91 

Total 153.11 153.42 158.95 162.2 156.67 152.55 

sio2 67.36 72.13 69.96 73.24 71.61 70.46 

w 
K 2 0 0.49 1.53 3.21 0.41 1.42 0.35 

< 
H 

Na 2 0 20.30 14.83 13.59 18.31 16.91 19.79 
O 
05 
UJ 
(X 

CaO 8.01 8.81 10.04 5.80 7.05 5.93 

< MgO 1.71 0.30 1.33 0.90 1.41 1.54 
Q 

A 1 2 ° 3 1.63 1.37 1.86 1.31 1.57 1.90 

Total 100.00 99.97 99.99 99.97 99.97 99.97 

" S i 0 2

M 71.12 75.87 73.63 75.86 74.75 74.26 
W R 2 0 M 19.16 14.49 14.94 17.41 16.76 18.24 
H R0 M 9.72 9.61 11.37 6.70 3.46 7.47 

Total 100.00 99.97 99.99 99.97 99.97 99.97 



2 2 0 

Sample No. 19 20 21 22 23 24 

5 
rH 
U4 

S i 0 2 

K 2 0 

61.9 

0.79 

68.6 

0.34 

69.9 

0.63 

65.0 

0.59 

69.7 

1.67 

& Na 2 0 19.0 19.4 16.6 19.2 14.2 

RC
EN

TA
GE

 

CaO 7.04 5.43 7.56 6.34 7.16 

RC
EN

TA
GE

 

MgO 1.17 0.66 0.51 1.04 0.63 

5. 
A 1 2 ° 3 

2.50 2.14 3.00 2.57 2.90 

sio2 103.1 114.3 116.5 118.3 116.1 

H 
0.34 0.36 0.67 0.62 1.78 

§ Na 2 0 30.6 31.3 26.8 31.0 22.9 

\R
 

EQ
UI

V 

CaO 

MgO 

12.57 

2.92 

9.69 

1.65 

13.50 

1.27 

11.32 

2.60 

12.78 

1.70 

M
OL

/ 

A 1 2 ° 3 2.50 2.14 3.00 2.57 2.90 

Total 152.53 159.64 161.74 166.41 153.16 

S i 0 2 67.59 71.68 72.03 71.09 73.41 

K 2 0 0.55 0.22 0.41 0.37 1.13 

<: Na 20 20.06 19.63 16.57 18.63 14.48 

r
d

 M
L 

CaO 8.24 6.07 8.35 6.30 8.03 

1 MgO 1.91 1.03 0.79 1.56 1.07 

a A 1 2 0 3 1.63 1.34 1.85 1.54 1.93 

Total 99.98 99.97 100.00 99.99 100.0 

" S i 0 2 " 70.85 74.36 75.73 74.17 77.07 
W R 2 0 M 18.93 18.51 15.13 17.46 13.78 

W R0 M 10.15 7.10 9.14 8.36 3.15 

Total 99.98 99.9 100.00 99.99 100.0 
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Sample No. 25 26 27 28 29 30 

sio2 64.9 66.4 61.5 62.0 63.6 70.2 

K 2 0 0.46 0.46 0.99 0.96 2.12 0.63 

Na o 0 20.1 18.2 18.9 18.7 16.2 14.9 

TA
G

E 

CaO 5.57 5.22 7.47 7.23 7.69 6.40 

OS 
r 11 

MgO 1.09 1.16 1.57 1.47 1.89 0.62 

fX 
A 1 2 0 3 2.70 2.84 2.92 2.96 2.46 2.90 

S i 0 2 
108.1 110.6 102.5 103.3 106.0 117.0 

H a ¥> 0.48 0.48 1.05 1.02 2.26 0.67 
H a Na 20 32.4 29.4 33.5 33.2 26.1 24.0 
7> 1-4 
& w 
cc 
< 

CaO 9.94 9.32 13.33 12.91 13.73 11.42 
7> 1-4 
& w 
cc 
< 

MgO 2.72 2.90 3.92 3.67 4.72 1.55 

A 1 2 ° 3 2.70 2.94 2.92 2.96 2.46 2.90 

Total 156.34 155.64 154.22 J.54.06 155.27 157.54 

sio2 69.14 71.06 66.46 67.05 68.27 74.27 

K 2 ° 0.31 0.31 0.68 : 0.66 1.46 0.43 

< 
H 

Na 2 0 20.72 18.39 19.78 119.60 16.81 15.23 

M
OL

AR
 

PE
RC

1 

CaO 6.36 5.99 8.64 \ 8.33 8.84 7.25 

M
OL

AR
 

PE
RC

1 

MgO 1.74 1.86 2.54 i 2.38 3.04 0.93 

M
OL

AR
 

PE
RC

1 

A 1 2 ° 3 1.73 1.89 1.89 1.92 1.58 1.84 

Tota l 100.00 100.00 99.99 99.99 100.00 100.00 

H S i 0 2 » 72.60 74.84 70.24 70 # 89 71.43 77.95 
W R 2 0 M 19.30 17.31 18.57 18.34 16.69 13.32 

"RO" 8.10 7.85 11.18 10.76 11.88 8.23 

Total 100.00 100.00 99.99 99.99 j 100.00 100.00 
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Sampl e No. 31 32 33 34 35 36 

S i 0 2 68.8 65.5 53.9 67.0 67.1 69.2 

n 
aj K 2 0 0.66 0.67 7.4 0.67 0.46 0.30 

M
TA

QE
 B

Y
 

Na 2 0 

CaO 

17.0 

7.20 

19.55 

6.47 

3.25 

20.1 

19.0 

5.65 

16.8 

4.46 

17.1 

5.10 

cc MgO 0.70 0.87 3.76 0.85 0.73 0.74 

A 1 2 ° 3 
2.49 2.35 5.92 2.53 2.86 2.12 

S i 0 2 114.7 109.2 89.8 111.7 111.8 115.3 

g 0.70 0.71 7.87 0.71 0.49 0.32 

I V
AL

. 

Na 2 0 27.4 31.5 5.24 30.6 27.1 27.6 

B CaO 12.85 11.55 35.89 10.03 7.96 9.10 

M
OL

AR
 

MgO 

A 1 2 ° 3 

1.76 

2.49 

2.17 

2.35 

9.40 

5.92 

2.12 

2.53 

1.32 

2.86 

1.85 

2.12 

Total 159.39 157.48 154.12 157.74 152.03 156.29 

S i 0 2 71.74 69.34 58.26 70.81 73.54 73.77 

AG
E 0.44 0.45 5.11 0.45 0.32 0.20 

H Na 2 0 17.14 20.00 3.40 19.40 17.83 17.66 

PE
R'

 

CaO 8.04 7.33 23.29 6.39 5.24 5.82 

1 
MgO 1.09 1.38 6.10 1.34 1.20 1.13 

s 
A 1 2 ° 3 1.56 1.49 3.84 1.60 1.88 1.36 

Total 100.00 99.99 100.00 99.99 100.01 99.99 

H S i 0 2

M 74.86 72.32 65.94 74.01 77.30 76.49 

"R 2 0» 16.02 18.96 4.67 18.25 16.27 16.50 

"ROM 9.13 8.71 29.39 7.73 6.44 7.00 

Total 100.01 99.99 100.00 99.99 100.01 99.99 
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Sample No. 3 7 A 3 7 B 38 39 40 41 

b sio2 68.0 65.9 69.1 69.0 62.7 74 .3 

W
EK

 

K 2 0 0*36 0.74 0.34 0.53 0.12 0.69 

4T
AG

E 
B

Y
 

Na 2 0 18.5 17.5 17.2 13.3 19.84 16.1 

4T
AG

E 
B

Y
 

CaO 5.45 6.87 5.05 8.39 8 .03 3.6 

cc 
UJ 

MgO 0.63 0.76 0.58 0.51 00.02 0.07 

a. 
A 1 2 ° 3 2.05 2.20 2.00 2.68 0.27 1.00 

sio2 113.3 109.8 115.2 115.0 104.5 123.8 

EQ
UI

VA
LE

NT
 

K 2 ° 

Na 2 0 

CaO 

0.38 

29.8 

9.73 

0.78 

28.2 

12.26 

0.36 

27.7 

9.01 

0.56 

21.5 

14.93 

0.13 

32.0 

14.33 

0.73 

26.0 

15.35 

cc 
< MgO 1.57 1.90 1.45 1.27 0.05 0.17 

o 
A 1 2 0 3 2.05 2.20 2.00 2.63 0.27 1.00 

Total 156.83 155.14 155.74 155.99 151.28 167.05 

S i 0 2 72.24 70.77 73.98 73.72 69.08 74.11 

UJ 
O 

K 2 ° 
0.24 0.50 0.23 0.36 0.08 0.44 

PE
RC

EN
TA

 

Na 20 

CaO 

19.00 

6.20 

18.08 

7.90 

17.79 

5.79 

13.78 

9.60 

21.15 

9.47 

15.56 

9.19 

OS 

3 
MgO 1.00 1.22 0.93 0.81 0.03 0.10 

i 
A 1 2 ° 3 

1.31 1.42 1.23 1.72 0.18 0.60 

Tota l 99.99 99.99 100.00 99.99 99.99 100.00 

" S i 0 2 " 74.86 73.61 76.54 77.16 69.44 75.31 
M R 2 0 " 17.93 17.26 16.74 12.42 21.05 15.40 

"R0H 7.20 9.12 6.72 10.41 9.50 9.29 

Tota l 99.99 99.99 100.00 99.99 99.99 100.00 
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Sample No. 42 43 44 45 46 47 

W
EI

G
H

T sio2 72.0 65.2 65.8 68.3 72.4 69.7 

W
EI

G
H

T 

0.58 2.7 0.99 0.88 0.68 0.90 

Na 2 0 18.7 13.3 17.7 18.4 16.1 17.1 

T
 A
 r
*T
. 

CaO 5.64 6.64 6.48 7.18 6.20 8.04 

1 
cc 

MgO 0.56 0.58 0.72 0.92 0.52 0.80 

a. 
A 1 2 ° 3 2.25 2.62 2.34 2.42 2.78 3.49 

S i 0 2 120.0 108.7 109.7 113.8 120.7 116.2 

VA
LE

NT
 

K 2 0 0.62 2.87 1.05 0.94 0.72 0.95 

VA
LE

NT
 

Na 2 0 27.4 21.5 28.5 29.7 26.0 27.6 
r-i 
ZD 

or CaO 10.57 11.85 11.57 12.82 11.07 14.35 

M
OL

AR
 

MgO 1.40 1.45 1.80 2.30 1.30 2.00 

M
OL

AR
 

A 1 2 ° 3 
2.25 2.62 2.34 2.42 2.78 3.49 

Tota l 161.74 148.99 154.96 161.98 162.57 164.59 

sio2 74.19 72.96 70.79 70.26 74.24 70.60 

K 2 ° 
0.38 1.93 0.68 0.58 0.44 0.53 

IT
AG

F 
t 
i
 n

v
ju

 

Na 2 0 16.94 14.43 18.39 18.34 15.99 16.77 

o 
cc 
; 11 

CaO 6.23 7.95 7.47 7.91 6.81 8.72 
UJ 

a. 
cd 
<c 

MgO 0.87 0.97 1.16 1.42 0.80 1.21 
•-J 

s A 1 2 ° 3 
1.39 1.76 1.51 1.49 1.71 2.12 

Tota l 100.00 100.00 100.00 100.00 99.99 100.00 

" S i 0 2 " 76.97 76.48 73.81 73.24 77.66 74.84 

M R 2 0 " 15.93 14.60 17.56 17.43 14.72 15.23 

«R0W 7.10 8.92 8.63 9.33 7.61 9.93 

Tota l 100.00 100.00 100.00 100.00 99.99 100.00 
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Sample No. 48 49 50 51 52 53 

8 s i o 2 69.7 68.4 69.2 67.3 69.3 63.6 

UJ K 20 0.88 1.51 0.59 0.83 1.00 1.87 

>• 
CQ Na 20 17.3 19.3 18.8 16.3 16.0 16.6 

IT
 A

^V
 

J1
 /
io

c 

CaO 7.83 5.90 8.31 10.4 9.33 7.81 
a o 05 
! 11 

MgO 0.79 1.35 0.77 0.71 0.77 1.43 
t - M 

A 1 2 ° 3 3.21 2.38 2.22 3.21 2.55 1.92 

s i o 2 116.2 114.0 115.3 112.2 115.5 106.0 

H 
K20 0.94 1.60 0.62 0.88 1.06 1.99 

^Q
UI

VA
LE

N 

Na 20 

CaO 

27.9 

13.98 

31.1 

10.53 

30.3 

14.83 

26.3 

18.57 

25.8 

16.66 

26.3 

13.94 

cc 
< 
. i 

MgO 1.97 3.37 1.92 1.77 1.92 3.57 

| Al 0 o 2 3 3.21 2.38 2.22 3.21 2.55 1.92 

Total 164.20 162.98 165.19 162.53 163.49 154.22 

s i o 2 70.77 69.95 69.80 68.86 70.65 68.73 

8 
K20 0.57 0.98 0.38 0.54 0.65 1.29 

>—F 

< Na 20 16.99 19.08 18.34 16.14 15.78 17.38 
»->J o 
cn: 
UJ r\ 

CaO 8.51 6.46 8.98 11.40 10.19 9.04 

MgO 1.20 2.07 1.16 1.09 1.17 2.31 
*— 

o 
A 1 2 ° 3 1.95 1.46 1.34 1.97 1.56 1.25 

Total 99.99 100.00 100.00 100.00 100.00 100,00 

"Si0 2

M 74.67 72.37 72.43 72.80 73.77 71.23 
HR 0" 15.61 18.60 17.38 14.71 14.87 17.42 
MR0M 9.71 8.53 10.14 12.49 11.36 11.35 

Total 99.99 100.00 100.00 100.00 100.00 100.00 
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Sample No. 54 55 56 57 58 59 

S i 0 2 69.6 69.3 68.2 65.9 63.6 68.6 

K 2 ° 
2.76 1.51 1.11 0.78 3.24 1.32 

Na 2 0 12.2 15.4 16.7 16.3 15.0 17.8 

rA
G

E 

CaO 6.45 8.12 6.96 6.48 9.58 7.17 

6 
CC 

MgO 5.43 0.81 0.66 0.69 1.80 0.99 

W 
o. 1.01 2.67 2.61 2.49 1.47 2.00 

S i 0 2 
116.0 115.5 113.7 109.8 106.0 114.3 

[V
A

LI
N

T K2° 

Na 2 0 

2.94 

19.7 

1.61 

24.8 

1.18 

26.9 

0.83 

26.3 

3.45 

24.2 

1.40 

28.7 

& w 
CaO 11.51 14.50 12.42 11.57 17.10 12.80 

LA
R MgO 13.57 2.02 1.65 1.72 4.50 2.47 

s 1.01 2.67 2.61 2.49 1.47 2.00 

Tota l 164.73 161.10 158.46 152.71 156.72 161.67 

S i 0 2 70.42 71.69 71.75 71.90 67.64 70.70 

NT
 A

GE
 K 2 0 

Na 2 0 

1.78 

11.96 

0.99 

15.39 

0.74 

16.98 

0.54 

17.22 

2.20 

15.44 

0.87 

17.75 

cc CaO 6.99 9.00 7.84 7.58 10.91 7.92 
PU 
cc 
< 

MgO 8.24 1.25 1.04 1.13 2.87 1.53 
1-1 o 
.2: A l 2 ° 3 

0.61 1.66 1.65 1.63 0.94 1.24 

Tota l 100.00 99.98 100.00 100.00 100.00 100.01 

M S i 0 2

M 71.64 75.01 75.05 75.16 69.52 73.13 

" R 2 0 M 13.13 14.72 16.07 16.13 16.70 17.38 

"RO" 15.23 10.25 8.88 8.71 13.73 9.45 

Total 100.00 99.98 100.00 100.00 100.00 100.01 
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Sample No. 60 61 62 63 64 65 

S i 0 2 65.3 68.9 66.2 65.8 69.6 66.4 

w K 2 0 1.23 0.70 1.22 1.33 0.63 5.20 

i Na 2 0 16.3 14.9 17.8 17.3 14.5 14.0 

CD CaO 7.37 7.46 7.04 7.64 3.25 6.97 

PE
RC

EN
T;

 

MgO 0.74 0.75 0.77 2.09 0.51 0.52 

PE
RC

EN
T;

 

A 1 2 ° 3 
2.85 2.77 2.41 2.45 2.69 2.56 

s i o 2 108.8 114.8 110.3 109.7 116.0 110.7 

H 
1.30 0.74 1.30 1.41 0.67 5.53 

a Na 2 0 26.3 24.0 28.7 27.9 23.4 22.6 

> 
—} CaO 13.16 13.32 12.57 13.64 14.73 12.44 
o* 
OJ 
DC <*• 

o* 
OJ 
DC <*• 

MgO 1.85 1.87 1.92 5.22 1.27 1.30 

g A 1 2 ° 3 
2.85 2.77 2.41 2.45 2.69 2.56 

Total 154.26 157.15 157.20 160.32 158.76 155.13 

S i 0 2 
70.53 72.89 70.11 68.43 73.07 71.36 

4T
AG

E 

K 2 ° 

Na 2 0 

0.84 

17.05 

0.47 

15.24 

0.83 

18.26 

0.88 

17.40 

0.42 

14.74 

3.56 

14.57 

cc 
UJ o. 
CC 

CaO 8.53 8.46 8.00 8.51 9.28 8.02 cc 
UJ o. 
CC MgO 1.20 1.19 1.22 3.26 0.80 0.34 

A l 2 ° 3 
1.85 1.76 1.53 1.53 1.69 1.65 

Total 100.00 100.01 100.00 100.01 100.00 100.00 

" S i 0 2 " 74.23 76.41 73.22 71.49 76.45 74.66 

"R 20» 16.04 13.95 17.56 16.75 13.47 16.48 

"RO" 9.73 9.65 9.22 11.77 10.08 8.86 

Tota l 100.00 100.01 100.00 100.01 100.00 100.00 
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Sample No. 66 67 68 69 7 0 A 7 0 B 

S i 8 2 
69.4 68.1 70.5 67.9 69.6 71.3 

UJ K 20 

Na 20 

1.61 

15.3 

0.55 

15.4 

0.58 

18.1 

0.62 

16.2 

3.86 

13.2 

0.69 

15.5 

fA
GE

 

CaO 7.54 8.47 6.38 7.97 5.91 5.77 

o ce 
MgO 0.37 0.51 0.47 0.69 0.68 0.67 

yj cu A1 20 3 2.80 3.14 2.12 2.99 2.28 2.24 

S i 0 2 
115.7 113.5 117.5 113.2 116.0 118.8 

t-« 
K 20 1.71 0.58 0.62 0.65 4.11 0.73 

ft 
Na 20 24.7 24.8 29.2 26.1 21.3 25.0 

EQ
UI

V,
 

CaO 

MgO 

13.46 

0.92 

15.12 

1.27 

11.39 

1.17 

14.23 

1.72 

10.55 

1.70 

10.30 

1.67 

M
OL

 

A1 20 3 2.30 3.14 2.12 2.99 2.28 2.24 

Tota l 159.29 158.41 162.00 158.89 155.94 158.74 

s i o 2 72.63 71.65 72.53 71.24 74.39 74.34 

a 

UJ 

Na 20 

CaO 

1.07 

15.51 

8.45 

0.37 

15.66 

9.54 

0.38 

18.02 

7.03 

0.41 

16.43 

8.96 

2.64 

13.66 

6.77 

0.46 

15.75 

6.49 

< 
MgO 0.58 0.30 0.72 1.08 1.09 1.05 

MO
L 

A1 2P 3 1.76 1.98 1.31 1.88 1.46 1.41 

Total 100.00 100.00 99.99 100.00 100.01 100.00 

"SI0 2" 76.15 75.61 75.15 75.00 77.31 77.66 
HR 20" 14.82 14.05 17.09 14.96 14.84 14.80 

"RO" 9.03 10.34 7.75 10.04 7.86 7.54 

Tota l 100.00 100.00 99.99 
— — . 

100.00 100.01 100.00 
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Sample No. 71 72 73 74 75 76 

s i o 2 73.9 71.4 68.4 67.9 64.3 69.2 
O n 
W K 20 0.68 1.65 3.05 0.92 1.95 0.63 

CO Na 2 0 13.3 13.2 15.4 16.9 17.9 16.0 

TA
G

E 

CaO 6.35 7.24 7.00 7.92 6.89 8.66 

tn 
oq 

MgO 0.38 0.50 0.75 0.70 1.31 0.43 
- ' -I 

A l 2 ° 3 2.90 3.05 2.64 2.60 3.21 3.28 

EQ
UI

VA
LE

NT
 s i o 2 

K 2 0 

Na 2 0 

123.2 

0.72 

21.5 

119.0 

1.76 

21.3 

114.0 

3.24 

24.8 

113.2 

0.97 

27.3 

107.2 

2.07 

28.9 

115.3 

0.67 

25.8 
r—> 

a: 
< 

CaO 11.33 12.92 12.50 14.14 12.30 15.46 

o MgO 0.95 1.25 1.87 1.75 3.27 1.07 

A 1 ? ° 3 2.90 3.05 2.64 2.60 3.21 3.28 

Tota l 160.6 159.28 159.05 159.96 159.95 161.58 

s i o 2 76.71 74.71 71.68 70.77 68.30 71.36 

TA
GE

 

K 20 0.45 1.11 2.04 0.61 1.32 0.41 

TA
GE

 

Na 2 0 13.39 13.37 15.59 17.07 18.41 15.97 

o CaO 7.05 8.11 7.86 8.84 7.84 9.57 
a. MgO 0.59 0.78 1-18 1.09 2.08 0.66 

M
OL

/ 

A 1 2 ° 3 1.18 1.91 1.66 1.63 2.05 2.03 

Tota l 100.00 99.99 100.01 100.01 100.00 100.00 

H S i 0 2

M 90.33 78.53 75.00 74.03 72.40 75.92 
f , R 2 0 " 12.03 12.57 15.97 16.05 17.68 14.35 
MR0" 7.64 8.89 9.04 9.93 9.92 10.23 

Tota l 100.00 99.99 100.01 100.01 100.00 100.00 
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Sample No. 77 78 79 80 81 82 

Si82 71.4 66.7 68.2 66.0 68.5 63.4 

n 
UJ K 2 ° 

Na 2 0 

2.41 

14.9 

1.86 

16.9 

1.52 

16.8 

0.34 

21.3 

0.72 

18.5 

0.47 

20.5 

'A
GE

 

CaO 6.04 6.75 6.74 6.53 6.49 8.76 

PE
RC

EN
1 

MgO 0.35 0.83 0.48 1.13 0.87 1.13 

PE
RC

EN
1 

A 1 2 ° 3 
2.53 2.46 2.58 2.03 2.17 2.52 

sio2 119.0 111.2 113.7 110.0 114.1 105.7 

H K 2 0 2.56 1.97 1.61 0.36 0.77 0.50 

Na 2 0 24.0 27.2 27.1 34.4 29.8 33.1 

f I 1 
CaO 10.78 12.05 12.03 11.6 11.59 15.64 

ad 
< MgO 0.87 2.07 1.20 2.83 2.18 2.83 

Q 
A 1 2 ° 3 

2.58 2.46 2.58 2.03 2.17 2.52 

Tota l 159.79 156.95 158.22 161.28 160.61 160.29 

sio2 74.47 70.85 71.86 68.20 71.04 65.94 

K 2 0 1.60 1.26 1.02 0.22 0.48 0.31 

PE
RC

EN
T.

 

Na 2 0 

CaO 

15.02 

6.75 

17.33 

7.68 

17.13 

7.60 

21.33 

7.23 

18.55 

7.22 

20.65 

9.76 

M
OL

AR
 

MgO 0.54 1.32 0.76 1.75 1.36 1.77 

M
OL

AR
 

A l 2 ° 3 
1.61 1.57 1.63 1.25 1.35 1.57 

T o t a l 99.99 100.01 100.00 99.99 100.00 100.00 

H S I O 2

W 77.69 73.99 75.12 70.70 73.74 69.08 

H R 2 0 M 15.01 17.02 16.52 20.30 17.68 19.39 

"RO" 7.29 9.00 3.36 8.98 8.58 11.53 

T o t a l 99.99 100.01 100.00 99.98 100.00 100.00 
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Sample No. 83 84 85 86 87 88 

sio 2 59.8 65.9 63.6 69.5 65.3 63.9 

!H w K 20 0.76 1.31 0.24 1.66 1.27 2.28 

Na20 18.7 19.3 19.8 14.7 18.3 17.0 

CaO 3.83 4.84 5.81 7.90 9.37 7.45 

CE
NT
 

MgO 0.81 0.88 0.96 0.70 1-76 1.45 
u 
(X A 12°3 2.92 2.88 2.27 2.82 1.74 2.96 

sio 2 999.7 109.9 114.3 115.8 108.8 106.5 

0.80 1.20 0.26 1.77 1.35 2.43 
H 
s Na20 30.1 31.1 31.9 23.7 29.5 27.4 

R 
EQ
UI
VA
 

CaO 

MgO 

6.84 

2.03 

8.64 

2.20 

10.38 

2.40 

14.11 

1.75 

16.73 

4.40 

13.30 

3.63 
< i A 12°3 2.92 2.88 2.27 2.82 1.74 2.96 

Total 142.39 155.92 161.51 159.95 162.52 156.22 

S i 0 2 70.02 70.48 70.77 72.40 66.95 63.18 

NT
AG
E K2° 

Na20 

0.56 

21.14 

0.77 

19.95 

0.16 

19.95 

1.11 

14.82 

0.83 

18.15 

1.56 

17.54 

CaO 4.80 5.54 6.43 8.82 10.29 8.51 
cu 
OS 
< 

MgO 1.43 1.41 1.49 1.09 2.71 2.32 

A 12°3 2.05 1.85 1.41 1-76 1.07 1.39 

Total 100.00 100.00 100.01 100.00 100.00 100.00 

w S i 0 2
M 74.12 74.18 73.59 75.92 69.09 7 1 . % 

MR 20» 19.65 18.87 18.50 14.17 17.91 17.21 
"RO" 6.23 6.95 7.92 9.91 13.00 10.83 
Total 100.00 100.00 100.01 100.00 100.00 100.00 
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Sample No, 89 90 91 92 93 94 95 

< 
H 
•z 
O 
cx 

sio 2 

K2° 
Na 20 

CaO 

MgO 

A 12°3 

63.8 

0.93 

17.3 

7.43 

1.60 

2.93 

66.7 

0.67 

16.1 

10.5 

0.77 

3.15 

62.4 

1.46 

19.7 

8.65 

1.82 

2.11 

65.7 

0.37 

21.1 
4.94 

0.81 

2.58 

63.0 

0.79 

20.1 

6.63 

1.21 

2.52 

64.2 

0.88 

19.4 
7.30 

1.26 

2.67 

71.6 

0.88 

15.2 
6.0 

0.72 

2.35 

MO
LA
R 
EQ
UI
VA
LE
NT
 

sio 2 

Na20 

CaO 

MgO 

A 12°3 
Total 

106.3 

0.99 

27.9 

13.27 

4.00 

2.93 

155.39 

111.1 

0.71 

25.9 

18.75 

1.93 

3.15 

161.54 

104.0 

1.55 

31.8 

15.44 

4.55 

2.11 

159.45 

109.5 

0.39 

34.0 

8.82 

2.02 

2.58 

157.31 

105.0 

0.84 

32.4 

11.83 

3.02 

2.52 

155.61 

107.0 

0.94 

31.3 

13.92 

3.15 

2.67 

158.93 

119.3 

0.94 

24.5 

10.71 

1.80 

2.35 

159.56 

MO
LA
R 
PE
RC
EN
TA
GE
 

sio 2 

K2° 
Na20 

CaO 

MgO 

A1 20 3 

Total 

68.41 

0.64 

17.95 

8.54 

2.57 

1.89 

100.01 

68.78 

0.44 

16.03 

11.61 

1.19 

1.95 

100.00 

65.22 

0.97 

19.94 

9.68 

2.85 

1.32 

99.98 

69.61 

0.25 

21.61 

5.61 

1.28 

1.64 

100.00 

67.48 

0.54 

20.82 

7.60 

1.94 

1.62 

100.00 

67.30 

0.59 

13.69 

8.76 

1.98 

1.68 

100.00 

74.76 

0.58 

15.35 

6.71 

1.12 

1.47 

99.99 

" S i 0 2
M 

MR 0 M 

2 
MR0" 

Total 

72.19 

16.70 

11.11 

100.00 

72.68 

14.52 

12.30 

100.00 

67.86 

19.59 

12.53 

99.98 

72.89 

20.22 

6.89 

100.00 

79.72 

19.74 

9.54 

100.00 

70.66 

18.60 

10.74 

100.00 

77.7 

14.46 

7.83 

99.99 
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When the analyses of each sample have been reduced to these 

three variables and expressed as percentages they can be p l o t t e d 

graphically. Each sample can be represented by a single p o i n t by 

presenting the data on t r i a n g u l a r co-ordinates. This method of 

procedure has been successfully carried out by the B r i t i s h Glass 

Industry Research Association to show th a t the d u r a b i l i t y of d i f f e r e n t 

groups of glass from c e r t a i n dates and places i s c l e a r l y represented 

by the c l u s t e r i n g of the groups w i t h i n the t r i a n g u l a r graph ^ l 0 \ 

D u r a b i l i t y depends to a large extent upon the s i l i c a ( S i 0 2 ) content, 

and thus only large var i a t i o n s w i t h i n t h a t element w i l l produce c l e a r l y 

defined c l u s t e r i n g . Nevertheless, the reduction of the major elements 

to three simple factors expressed i n percentages can also r e f l e c t 

subtle combinations which may ex i s t among the major elements and which 

are not immediately apparent i n a preliminary study of the data. 

Because the values of the respective variables are so s i m i l a r throughout 

the samples, one can hardly hope fo r c l e a r l y defined c l u s t e r s , but 

rather f o r separate groupings surrounded by peripheral areas. 

The i n d i v i d u a l points representing the three values (SiO^, R̂ O 

and RO) of each sample are p l o t t e d i n t h i s manner i n f i g 33 to i n d i c a t e 

t h e i r r e l a t i o n to the r e s u l t s of analyses from other known groups of 

glass from a n t i q u i t y . There was no d e f i n i t e c l u s t e r i n g w i t h i n the 

general area covered by these Scandinavian glasses. The next stage i s 

to apply various relevant c r i t e r i a to the samples concerned. These 

c r i t e r i a can be broadly defined as r e l a t i n g to l o c a t i o n , chronology 

and typology. The f i r s t two hold considerable p o t e n t i a l i n t h a t the 

majority of the samples are dated and that t h e i r places of discovery 
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are known. Typology i s less advantageous as many of the samples 

are from fragments with no v i s i b l e t y p o l o g i c a l a t t r i b u t e s * Although 

both chronology and location seem at f i r s t sight v a l i d c r i t e r i a f o r 

t h i s purpose, i t should be remembered th a t the dating of the samples 

relates to the archaeological context of the glass vessel and not 

necessarily the vessel i t s e l f , and that the place of discovery of the 

vessel i s not necessarily related to the place of manufacture. 

The simplest method of approach i s to attempt t o c l u s t e r the 

samples (with the exception of no. 33) i n terms of the usual Scandi­

navian chronological periods. This i s shown i n f i g 34 where 

d i f f e r e n t symbols are used t o represent samples from the Roman Iron 

Age, Migration Period, Vendel Period and Viking Period. The samples 

used here were only those whose datable contents lay f i r m l y w i t h i n one 

of these periods. Samples whose dating overlapped two periods were 

not included. This method did not show any clear groupings. I have 

already argued above (chapter I ) that the production of glass may bear 

no r e l a t i o n whatsoever to the Scandinavian chronological periods which 

are defined by changes of s t y l e i n various 'native 1 a r t e f a c t s . At t h i s 

stage the only conclusion to be made i s that by t h i s method there seems 

to be no r e l a t i o n between the glass analyses and the changes i n the 

t r a d i t i o n a l chronology. In very general terms some grouping does occur 

but t h i s i s too nebulous to provide sound evidence. The samples from 

the Migration Period tend to group to the l e f t of the graph and there i s 

a cluster of Viking Period samples l y i n g i n the centre. 

At t h i s stage i t i s important to ask the significance of any 
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groupings which arise from the analyses. The va r i a t i o n s between the 

major elements i n the samples are so small t h a t they can hardly 

r e f l e c t any s p e c i f i c human interference such as the delib e r a t e a d d i t i o n 

of l a r g e r quantities of a p a r t i c u l a r element. This would have been 

immediately apparent i n an i n i t i a l examination of the r e s u l t s . 

Therefore any grouping which i s defined on the graph must r e l a t e t o a 

natural constituency of the raw material used i n manufacture. The 

differences between the major elements are so s l i g h t t h a t grouping can 

only emerge by defi n i n g these elements i n combination, and t h i s again 

points t o v a r i a t i o n i n source material rather than i n human inter f e r e n c e . 

Therefore i f groups of samples appear i n clusters by t h i s method one may 

conclude that each cluster represents a group of glasses manufactured 

using raw material from a s p e c i f i c area. 

The next experimental factor to be applied t o the graph concerns 

the l o c a t i o n of the samples themselves. In terms of the wealth of 

buri a l s the r i c h e s t areas i n Sweden can be said t o l i e i n the Malaren 

region and i n Gotland. Both are s u f f i c i e n t l y geographically d i s t i n c t 

t o be treated i n i s o l a t i o n i n t h i s respect. As the majority of the 

samples are from these two areas they can be compared with some degree 

of accuracy. Both sets of samples are p l o t t e d i n f i g 35. A l l samples 

from these locations were used even although some were undated. This 

produced a t o t a l of 74 fragments. The Uppland/Sddermanland samples 

tend t o group t o the top r i g h t of the graph, while the Gotlandic samples 

tend t o group t o the bottom l e f t . An approximate l i n e can be drawn 

between the two i n the peripheral area, although t h i s does not c o n s t i t u t e 

a clear-cut d i v i s i o n by any standards. I t was shown i n the discussion 
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of typological analysis t h a t there was a d e f i n i t e frequency d i s t r i b u t i o n 

which spreads from west to east during the millennium. The f i n a l stage 

i n t h i s movement was from Gotland to E. Sweden. I t was noticed t h a t 

throughout the west/east s h i f t there was an overlap period which 

approximately co-incided w i t h the Vendel Period a d i t was suggested 

th a t perhaps two d i f f e r e n t centres of output existed, one supplying 

vessels up to a time somewhere i n the s i x t h or seventh century and the 

other supplying vessels f o r the r e s t of the millennium. 

I f the samples from the overlap period are now removed from the 

graph a much clearer p i c t u r e emerges ( f i g 36). This shows t h a t the 

two groups of glasses i l l u s t r a t e d here are d i s t i n c t i v e or i n other words 

that the compositions of t h e i r raw materials were d i f f e r e n t . The glasses 

removed from the graph were a l l those which were dated broadly t o the 

Vendel Period. They are l i s t e d below together with the more accurate 

dating taken from the catalogue. The l e t t e r f o l l o w i n g the sample 

number refers to the area of o r i g i n i . e . Gotland, Uppland or Sodermanland. 

Sample No. Date Sample No. Date 
10 G AD 600 - 700 50 S AD 600 - 700 

12 G AD 550 - 600 51 S AD 600 - 700 

13 G Vendel Period 52 S AD 600 - 700 

24 G AD 600 - 650 55 u AD 800 

27 G Vendel Period 60 u Vendel Period 
23 r* Vendel Period 61 u Vendel Period 
29 G Vendel Period 65 u AD 600 - 700 
30 G AD 600 - 650 69 u AD 700 - 800 
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mple Mo. Date Sample No. Date 

31 G AD 550 - 600 71 U AD 650 - 700 

32 G AD 550 - 600 33 G Vendel Period 

44 S AD 700 - 800 89 G AD 600 - 700 

45 s Veridel Period 90 G AD 600 - 700 

46 s Vendel Period 91 G AD 600 - 650 

47 s AD 700 - 800 93 G AD 600 - 650 

48 s AD 700 - 800 94 G Vendel Period 

In some cases the dates r e f e r to a period as small as 50 years, or i n 

other cases to the whole Vendel Period (ca. AD 550/600 - 300). By 

examining these i t may be possible to define even more c l e a r l y the 

possible date of changeover of the two types. The majority of the 

Gotlandic glasses which are closely dated appear to l i e w i t h i n the l a t e 

s i x t h and seventh centuries. The samples from Uppland and Sddermanland 

belong to the seventh and eighth centuries. A date of changeover 

occurring between ca. AD 650 - 750 seerns p l a u s i b l e . 

An obvious c r i t i c i s m of t h i s i s t h a t i t only uses a p o r t i o n of 

the samples available and l i m i t s them chronologically. Nevertheless 

the removal of the overlap period samples i s a v a l i d one and merely 

applies a c r i t e r i o n already established by the frequency d i s t r i b u t i o n 

method. 

The c r e d i b i l i t y of t h i s l a s t graph ( f i g 36) i s confirmed s t a t i s t i c a l 
2 

by a ^ value of 30.7. The graph which included the overlap samples 

had a ^ 2 v a l i d i t y of 20.0. Both are s i g n i f i c a n t with the former 

being highly s i g n i f i c a n t . 
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One must s t i l l consider t h i s as a hypothesis. I t e s s e n t i a l l y 

produces more problems than i t actual l y solves. I t s t i l l does not 

explain f u l l y the presence of other samples of various dates and 

places which appear on the t o t a l graph shown i n f i g 34. Other 

groupingsmay also e x i s t although t h e i r defining c r i t e r i a remain 

unknown. I f one f u l l y applies the hypothesis derived from the 

typological analysis one might expect t o see the following features 

emerging. 

(1) The vessel-type i n f l u x e s defined t y p o l o g i c a l l y might also appear 

defined chemically. 

(2) There may be a d i s t i n c t i o n chemically between the western and 

eastern groups of glasses. 

(3) In the event of the eastern products being l o c a l l y made ( i e at 

Helgo) evidence of the eastern glass types might appear as early 

as ca. AD 400. 

(4) A certain amount of interchange might take place between 

manufacturing areas ( i e i f vessels were made at Helgo t h e i r 

d i s t r i b u t i o n may not necessarily be r e s t r i c t e d to E. Sweden. 

At t h i s stage only (2) has been h e s i t a n t l y ascertained. The 

Gotlandic examples are es s e n t i a l l y d i s t i n c t from those discovered i n 

the Uppland and Sodermanland regions apart from the Vendel Period, 

( l ) i s more d i f f i c u l t t o explain. Of the eight Roman finds which appear 

on the f i r s t graph only two are from Gotland (nos. 17 and 92). Other 

Roman dated finds which appear i n the west are i n Vastmanland (no. 75) 

and i n Uppland (no. 68). The po s i t i o n of both are i n the Gotlandic 
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( i e western) h a l f of the graph. The remaining eastern four consist 

of three from Uppland (nos. 64, 66 and 67) and from Dalsland (no. 9 ) . 

This l a s t example appears on the Uppland/Sodermanland ( i e eastern) 

side of the graph. The hypothesis i s s t i l l v a l i d . We have already 

established that Helgb was i n existence by ca. AD 400. I t i s s t i l l 

conceivable t h a t the Roman finds of the eastern group, a l l of which 

are dated to between ca. AD 200 - 400 could have been the products of 

the Helgb workshop. There i s one f i n d which confirms t h i s theory from 

Uppland (no. 68). This i s dated to between ca. AD 50 - 200. I t 

appears on the Gotland as opposed to the Uppland side of the graph 

even although the place of discovery was i n Uppland i t s e l f . As 

chemically i t belongs to the Gotland group and i s dated to a period 

before Helgo was known to e x i s t the theory i s strengthened. Had i t 

appeared i n the Uppland group then the theory would have been confounded. 

The vessel i n f l u x of the f i f t h century i s equally h e l p f u l . With 

three exceptions a l l the samples appear i n the Gotlandic group. The 

three (nos. 39, 40 and 42) are a l l from b u r i a l s i n the east of Sweden 

i n Medelpad and a l l are dated to the f i f t h century. Other samples from 

t h i s period also from Medelpad appear i n the Gotlandic group. One can 

perhaps assume that a c e r t a i n amount of i n t e r p l a y existed here. These 

Medelpad graves were unusually r i c h l y furnished. 

Assuming th a t the defining c r i t e r i a are v a l i d the f o l l o w i n g 

conclusions may be drawn from t h i s analysis. 

(1) That there are two groups of glass represented here. The 

d i s t i n c t i o n i s by no means a clear one but i s s u f f i c i e n t t o 

suggest the use of two d i f f e r e n t sources of raw m a t e r i a l . 
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(2) That according to the location of the finds one of these 

sources i s western and one i s eastern. 

(3) That the western glass existed between ca. AD 50 - 650/750 and 

the eastern from as early as the fou r t h century and continued 

to the end of the millennium, 

(4) That there was some i n t e r p l a y i n the d i s t r i b u t i o n between the 

two groups and that t h i s was at i t s height i n the Vendel Period. 

(5) That the western glasses were probably imported from the Rhineland 

and that the eastern glasses were possibly made l o c a l l y (Helgo)* 

The l i m i t e d number of samples available for analysis s t i l l make 

t h i s conjectural- With fu r t h e r examples which could r e l a t e to the 

typological changes outlined i n the typological analysis the pi c t u r e 

might be confirmed f u r t h e r . Analysis of the Helgo material i s also 

suggested. 
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Experimental Notes 

The samples were analysed using a Cambridge Instrument Co* 

'Geoscan1 electron microprobe. The counting s t a t i s t i c s f o r sodium 

and potassium gave r i s e t o some uncertainty i n the f i n a l percentages. 

This was caused by the low accelerating voltage and specimen current 

needed f o r the high sodium content of the glass. The given values 

f o r sodium and potassium can therefore have a v a r i a t i o n of - 1*5% 

and - 0*1% respectively on the figures quoted. A l l the other elements 

are r e l i a b l e only to the f i r s t decimal place. Each specimen was 

analysed at a number of points on a clean ground surface and an 

average value taken. The procedure also included computer co r r e c t i o n 

f o r dead time and machine d r i f t . 

The standards used were CAM 66, P 6 (both glasses) and AP 17877 

( a p a t i t e ) . 
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CHAPTER 8 - THE ANALYSIS OF TRACE ELEMENTS 

The analysis of trace elements i s t r a d i t i o n a l l y a technique 

applied to outcrop materials such as f l i n t , jade or obsidian whose 

chemical compositions may be geographically c h a r a c t e r i s t i c and allow 

simple c l a s s i f i c a t i o n by means of rare earth or other elements which 

are present i n small qu a n t i t i e s . A method frequently used on such 

materials i s t h a t of neutron a c t i v a t i o n analysis which involves the 

spectrographs measurement of gamma-ray emission from samples made 

radioactive by a high f l u x of thermal neutron r a d i a t i o n i n a nuclear 

reactor. In most instances research i n t h i s f i e l d has been concerned 

with the rel a t i o n s h i p between artefacts and outcrop sources i n an 

e f f o r t to c l a r i f y patterns of trade and d i s t r i b u t i o n . At t h i s l e v e l 

the problem i s e s s e n t i a l l y a simple one i n t h a t the presence or 

characteristic quantities of certain elements i n one outcrop source w i l l 

be r e f l e c t e d i n the composition of artefacts derived from the same 

source. The data from samples of known outcrops can be d i r e c t l y 

compared to data from selected a r t e f a c t s . Work of t h i s nature has been 

applied i n many instances and with considerable success notably w i t h 

obsidian and faience^ 1K In p r i n c i p l e the process i s non-destructive 

although i n practice i t i s p r e f e r e n t i a l to sample the object i n 

question. In theory a sample of only a few milligrammes i s acceptable 

although problems of handling may require t h i s to be somewhat greater. 

The advantage of the method l i e s i n i t s a b i l i t y t o detect and quantify 

elements (below one part per m i l l i o n (ppm) by weight) to an acceptable 

accuracy. This provides complementary data to t h a t derived from the 

analysis of major elements (chapter 7 ) . Glass i s p a r t i c u l a r l y s u i t e d 
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to neutron a c t i v a t i o n analysis. The composition i s l a r g e l y of s i l i c o n 

(here usually over 60$) which i s not activated by the r a d i a t i o n t o 

which the sample is subjected. The remaining elements are those which 

characterise the glass and therefore the gamma-ray emission i s 

e f f e c t i v e l y l i m i t e d to those elements which are archaeologically most 

usef u l . 

The value of examining trace elements i n glass has yet to be f u l l y 

established and no work has been carried out by t h i s method. The main 

problem i s that glass i s a man-made product and not a natural m a t e r i a l . 

Although raw materials are used for i t s production the exact nature of 

those materials i s b a s i c a l l y unknown and t h e i r sources may be numerous. 

I assume here t h a t the materials consist of alka l i n e matter (probably 

organic) and a substance with a high s i l i c o n content (sand or sand-stone). 

The metal i t s e l f i s a compound of various chemicals and i n these periods 

of time i s u n l i k e l y to have existed without c e r t a i n additives f o r 

colouring, decolouring or opacifying and therefore the p o t e n t i a l f o r 

impurity i s increased. Furthermore, a practice of reusing e x i s t i n g glass 

fragments as the basis f o r a better melt would make any such analysis 

worthless. None of these problems e x i s t with a r t e f a c t s derived t o t a l l y 

from outcrop sources. Even i f the analyses could d i f f e r e n t i a t e between 

groups of glasses i n terms of t h e i r trace elements there are s t i l l no 

•basic sources* to which they could be r e l a t e d . The aim here can only 

be to establish groupings which by date and l o c a t i o n of context can be 

related to groupings formulated by typological analysis and by the 

analysis of major elements (chapters 6 and 7 r e s p e c t i v e l y ) . I f such 

relationships e x i s t then not only i s the Scandinavian material open t o 
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considerable r e - i n t e r p r e t a t i o n but also the examination of trace 

elements i s seen to be an e f f e c t i v e and viable method of glass 

analysis. 

The success of neutron a c t i v a t i o n analysis on glass depends 

on four factors. F i r s t l y the assumption i s that recognisable r e l a t i o n ­

ships between trace elements imply differences w i t h i n the basic natural 

materials and that these differences r e f l e c t geographical separation, 

the extent of which i s unknown. Secondly i t assumes that any additive 

contained i n the metal for technological purposes can be i s o l a t e d . 

T h i r d l y i t assumes t h a t the practice of using e x i s t i n g fragments i n a 

fresh melt either did not occur or made no difference to the presence 

or relationships of trace elements i n the new glass. I t i s conceivable 

t h a t i f fragments were used f o r t h i s purpose they would e x i s t as work­

shop waste and therefore be of s i m i l a r composition. Thus the trace 

element composition i n the fresh melt would remain b a s i c a l l y unchanged. 

F i n a l l y i t assumes th a t areas of geographical d i s t r i b u t i o n can be 

recognised despite trading a c t i v i t y . 

Seventy-five samples were examined by t h i s method. The experimental 

notes appear at the end of t h i s chapter. The samples were the same as 

those used f o r the analysis of major elements and were examined a f t e r 

that method. Due to problems caused by r a d i a t i o n i t would have been 

impossible to carry out the examination i n the reverse order. In t h i s 

way both methods could be u t i l i s e d t o t h e i r maximum extent. The only 

preparation needed for the samples was i n freeing them from t h e i r r e s i n 

mounts by soaking i n an acetone s o l u t i o n . 
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Fourteen elements were i d e n t i f i e d and recorded for each sample 

including two (sodium and i r o n ) already detected from the major 

element analysis. Where possible a l l elements were q u a n t i f i e d with 

the exception of gold (Au) which existed i n concentrations too small 

to be accurately recorded. However, the presence or absence i s noted 

accordingly. Potassium (K) was detected but not measured. The f u l l 

range of elements comprised of sodium (Na), scandium ( 3 c ) , i r o n (Fe), 

cobalt (Co), antimony (Sb), cesium (Cs), lanthanum (La), cerium (Ce), 

europium (Eu), samarium (Sm), terbium (Tb), hafnium ( H f ) , tantalum (Ta) 

and gold (Au). The concentrations are l i s t e d i n the foll o w i n g tables. 

A l l values shown are i n parts per m i l l i o n with the exception of sodium 

which i s expressed as a percentage. 
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Of the fourteen elements two have already been determined (Na 

and Fe) from the previous analysis. In p a r t i c u l a r i t can be seen 

tha t the Na values from the two methods of analysis d i f f e r somewhat 

per sample. This i s brought about by the d i f f e r e n t s t a t i s t i c a l 

errors encountered i n the two methods of analysis and bearing i n mind 

the nature of the two methods the discrepancy i s an acceptable one. 

The same applies to the Fe values where the discrepancy i s less 

obvious. The more accurate values f o r both elements are l i k e l y to 

be those determined from micro-probe analysis where the errors f o r 

those quantities are s i g n i f i c a n t l y less than f o r the same quantities 

determined by neutron a c t i v a t i o n . Na and Fe are included here f o r 

comparative purposes and are not discussed f u r t h e r i n t h i s method of 

analysis. 

The remaining twelve elements appear i n two groups, one containing 

elements which are detected i n a l l or the majority of samples (Sc, Co, 

Sb, Cs, La, Eu and Sm) and the other containing elements which are 

detected sporadically (Ce, Tb, Hf, Ta and Au). In the former group the 

values range considerably with the greatest v a r i a t i o n being i n Co and 

Sb. The Co values have an approximate range of 1 - 700 ppra compared t o 

approximately 1 - 4000 ppm for Sb. In three samples (54, 76 and 82) 

Sb was not detected. A general c o r r e l a t i o n between the Co and Sb values 

can be noted. Careful analysis of the spectra showed such c o r r e l a t i o n s 

to be real and not to be ca sed by problems of res o l u t i o n from peaks of 

si m i l a r energ/ of the two elements concerned. V a r i a t i o n among the other 

elements i n t h i s group i s less pronounced. 
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The second group contains elements which p o t e n t i a l l y discriminate 

simply through absence or presence. There appears t o be no 

s i g n i f i c a n t v a r i a t i o n among the values for any given element. The 

values for Ce are possibly the most i n t e r e s t i n g ranging from 1 - 3 2 ppm. 

L i t t l e else can be said. Hf generally appears i n q u a n t i t i e s greater than 

1 ppm while the values for Tb and Ta are less than 1 ppm. These 

elements may represent the c h a r a c t e r i s t i c trace elements of the natural 

raw materials. The f a c t that they are not detected i n a l l samples and 

that at least one element (Ce) has an obvious range i n values s i g n i f i e s 

t h e i r p o t e n t i a l value as discriminating elements. 

In order t o minimise possible error caused by f l u x v a r i a t i o n the 

values for each element were 'standardised 1 by d i v i d i n g by the Sc value 

for that sample v . This had the added advantage of reducing some 

of the values to more workable proportions without a f f e c t i n g t h e i r 

s i g n i f i c a n t r e l a t i o n s h i ps. Examination of the Sc value showsnot t o be 

a r e l a t i v e l y consistent element i n r e l a t i o n t o the weights of the other 

elements per sample. 

A natural assumption at t h i s stage would be to use those elements 

which appear o v e r a l l to be p o t e n t i a l l y the most discriminating (Co and 

Sb) and attempt to form groupings. Fig. 37 shows the values of Co 

against those of Sb for each sample p l o t t e d on a logarithmic scale. 

Despite the range of values and possible c o r r e l a t i o n noted above no 

clear groupings emerge. Indeed the range i s so great i n both elements 

that the v a r i a t i o n seems not to be a natural phenomenon caused by 

differences i n the raw material. I t would seem reasonable t o assume 

tha t the range of values given by these two elements i s the d i r e c t 
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r e s u l t of the use of additives. I t may therefore be possible to 

is o l a t e both Co and 5b from the study as being the r e s u l t of 

deliberate actions carried out as part of a technological process. 

The small quantities present would suggest t h a t they were included 

as part of a separate compound the exact composition of which remains 

unknown. Examination of the archaeological context of the samples 

shows that the varying values for the two elements bear no r e l a t i o n 

to chronological or geographical f a c t o r s . even the highest Sb value 

recorded here i s considerably lower than those recorded by Smith who 

tabulated the chronological importance of t h a t element as a decolourant 
(3) 

i n ancient glasses N '• The r e l a t i v e l y small quan t i t i e s of Sb i n 

these glasses by comparison suggest that i t was sporadically used as 

a decolourant i n order to neutralise the colouring impurities produced 

by alkaline raw material. The nature of t h i s material has not been 

f u l l y established and could well have been derived from a number of 

sources. I t i s conceivable that the use of d i f f e r e n t types of 

alkaline material w i t h i n the same workshop could have established the 

need for varying amounts of Sb for decolouring. The same could apply 

to the use of Co t o e f f e c t depth of blueness i n colour. 

Assuming th a t the v a r i a t i o n i n Co and Sb values r e f l e c t the 

deliberate use of agents i t now remains to examine other p o t e n t i a l l y 

s i g n i f i c a n t elements. The most obvious of these according to the data 

are the rare earth elements of which La, Ce, Eu and Sm have been 

detected. These elements above a l l others should be i n d i c a t i v e of 

cha r a c t e r i s t i c differences between the sources of the natural sand or 
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sandstone used as raw material. Of the four rare earth elements 

detected Ce can be singled out as appearing i n c o n s i s t e n t l y throughout 

the samples. The other three appear i n a l l samples analysed. The 

least variable of these appears to be La the values of which generally 

l i e w i t h i n the range of 1 - 10 ppnu In i s o l a t i o n i t appears not to 

be discriminating. In an attempt to ascertain groupings or 

correlations the sum of the values of Ce, Eu and 3m were p l o t t e d 

against the values of La per sample. La was used here e s s e n t i a l l y as 

a standard against which to establish or compare p o t e n t i a l information 

derived from the other three. The graph i s shown i n f i g 38 and 

indicates that the points c l e a r l y f a l l i n t o two groups defined by the 

Ce, Eu and Sm values. Seventy-three of the samples are represented on 

t h i s graph. The remaining two are not p l o t t e d . These f a l l beyond the 

scope of the graph but nevertheless t h e i r values can be associated with 

the lower of the two groupings shown. A l l values used were standardised 

to Sc. 

The discriminating axis (Ce, Eu, Sm) shows that w i t h i n a c e r t a i n 

r e l a t i o n s h i p between the three elements there exists a s p e c i f i c grouping 

factor. I t i s l i k e l y that a single element among them e i t h e r through 

broad range of values or simply through presence or absence i s causing 

the groups to be formed. Examination of the values shows t h i s t o be 

t r u e . The discriminating element here i s Ce and i n v e s t i g a t i o n of the 

data shows that the samples which comprise the top group without 

exception contain Ce while i n the samples i n the lower group Ce i s 

undetected. This i s shown i n f i g 39. 
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The relevance of the rare earth Ce i n these circumstances i s 

d i f f i c u l t to explain. In geocheraical contexts the rare earths tend 

to e x i s t i n defined quantities and proportions depending on the 

p a r t i c u l a r material i n question. For example the p.p.m. proportions 

of c e r t a i n rare earths i n a p a r t i c u l a r material are b a s i c a l l y constant 

although these may d i f f e r from the constant proportions of the same 

rare earths i n another material. 

Generally speaking differences between established r a t i o s of 

speci f i c rare earths are diagnostic of e i t h e r the presence of d i f f e r e n t 

materials or of d i f f e r e n t outcrop sources of the same ma t e r i a l . For 

example the proportion of La t Ce d i f f e r s between various minerals 

although remaining e s s e n t i a l l y constant w i t h i n each. The follo w i n g 

examples taken from tables showing the d i s t r i b u t i o n of elements i n the 
(4) 

crust of the earth i l l u s t r a t e t h i s v . 

Geological Material 

Sandstone 

Shales 

Basaltic rock 

Concentrations (ppm) 
La Ce 

7.2 

39 

17 

15.0 

76 

66 

Approximate 
Proportions 

1 * 2 

1 s 2 

1 t 4 

I f therefore the values from the glass analyses showed t h a t the 

proportions of these elements were inconsistent throughout the samples 

t h i s might indicate obvious d i s c r i m i n a t i o n . However examination of the 

proportions of the various rare earths detected indicate r e l a t i o n s h i p s 

which w i t h i n the l i m i t s of experimental error are constant. The rare 

earths of La and Ce (which show s i m i l a r chemical c h a r a c t e r i s t i c s ) almost 
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without exception occur together i n sands and often i n the proportion 

of 1 t 2i Analysis of Scottish coastal sands has indicated s i m i l a r 

proportions ^ \ The neutron a c t i v a t i o n analysis of sands from f i v e 

d i f f e r e n t locations show the following concentrations and proportions 

of La and Cej 

Location Concentrations (ppm) Approximate Proportions 
La Ce 

Gullane 6.9 13.8 1 * 2 

Glenluce 8.3 16.6 1 * 2 

Troon 8.1 12.5 1 i 2 

Musselburgh 43.8 24.9 2 : 1 

Ir v i n e 7.7 14.1 1 t 2 

With the exception of the Musselburgh example the proportions are 

consistent with those from the glass samples i n which both La and Ce 

were detected. In most cases the absolute concentrations d i f f e r although 

the r a t i o s are es s e n t i a l l y constant. The major problem i s i n explaining 

exactly why the rare earth Ce i s not detected i n a large group of the 

glasses analysed. The La values i n a l l the glasses are r e l a t i v e l y 

consistent and are appropriate to sand or sandstone sources. I t can 

only be suggested t h a t the absence of Ce i n c e r t a i n samples i s caused 

by one of two possible reasons. F i r s t l y i t i s conceivable that some 

aspect of the manufacturing process caused the Ce concentrations t o be 

lessened through chemical e x t r a c t i o n , and secondly that the low 

concentrations or even absence of Ce i s a phenomenon of c e r t a i n sands. 

Bearing i n mind the chemical properties of the element the l a t t e r seems 
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more l i k e l y . La i s an exceptionally stable element and i s u n l i k e l y 

to be affected by natural conditions. On the other hand Ce i s more 

v o l a t i l e and more ea s i l y vulnerable to external factors w i t h i n a 

natural environment. I t i s possible that under c e r t a i n geological 

or even marine conditions selective leaching of the Ce could have 

taken place producing sand material which i s unusually low i n Ce 

content and undetectable by the method used here. This seems the more 

l i k e l y solution although detailed proof would necessitate the analysis 

of sands from numerous geographical sources and would require a 

separate volume of t e x t . I t i s not appropriate to discuss sp e c i f i c 

geochemical problems here and t h i s i s beyond the scope of the current 

exercise. Even at t h i s stage i t can be seen that the detection of 

the Ce concentrations i s a v a l i d grouping c r i t e r i o n and i s brought 

about by geochemical phenomena. The inference can only be t h a t those 

glasses which contain Ce are derived from d i f f e r e n t sands from those 

glasses i n which Ce i s not detected. This alone suggests geographical 

separation of sources. As a r e s u l t the glasses grouped i n f i g 39 may 

represent the existence of two d i f f e r e n t centres of production. 

The next problem i s to ascertain the significance of t h i s grouping 

by either geographical or chronological means. The analysis of major 

elements and the typological analysis both showed t h a t there were two 

basic groups of glass i n Scandinavia i n the f i r s t millenium and t h a t an 

overlap phase between western and eastern glasses was centred 

approximately around the seventh century. I f the two groups defined by 

Ce are found to be relevant to the same hypotheses then the existence of 
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two types of glass i n Scandinavia must be beyond dispute. The 

groups defined by Ce are l i s t e d below and include the sample number, 

the date of archaeological context as recorded i n the catalogue and 

the region of discovery. 

GROUP I (containing Ce) 

3 850 - 900 Uppland 

4 800 - 900 Uppland 

20 475 - 600 Gotland 

30 600 - 650 Gotland 

32 550 600 Gotland 

34 400 - 550/600 Medelpad 

35 400 - 550/600 Medelpad 

36 Undated Medelpad 

37 400 - 550/600 Medelpad 

38 400 - 550/600 Medelpad 

39 400 - 500 Medelpad 

40 400 - 500 Medelpad 

42 400 - 500 Medelpad 

43 550 - 800 Narke 

46 550 - 800 Sodermanland 

47 700 - 800 Sbdermanland 

48 700 - 800 Sbderraanland 

49 Undated Sodermanland 

50 600 - 700 Sbdermanland 

51 600 m 700 Sodermanland 
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52 600 - 700 Soderraanland 

53 800 - 1000 SmSland 

54 900 - 1000 Uppland 

55 750 - 850 Uppland 

58 450 - 550 Uppland 

59 450 - 550 Uppland 

60 550 - 800 Uppland 

61 550 - 800 Uppland 

62 400 - 550/600 Uppland 

63 800 - 1000 Uppland 

64 200 - 400 Uppland 

69 700 - 900 Uppland 

77 Undated Ostergotland 

79 550 - 800 Sbdermanland 

Total 34. 

3R0UP I I (Without Ce) 

1 800 - 1000 Uppland 

2 800 - 900 Uppland 

5 900 - 950 Uppland 

7 800 - 900 Uppland 

8 800 - 1000 Uppland 

9 200 - 400 Dalsland 

11 400 - 475/bOO Gotland 

14 Undated Gotland 
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16 400 - 475/bOO Gotland 

17 200 - 400 Gotland 

18 400 - 475/^)00 Gotland 

19 400 - 475/^00 Gotland 

21 400 - 475/feOO Gotland 

23 350 - 475/feOO Gotland 

24 600 - 650 Gotland 

25 400 - 475/bOO Gotland 

26 475 - 600 Gotland 

29 550 - 800 Sbdermanland 

31 550 - 600 Gotland 

33 50 - 200 Halland 

41 400 - 500 f i f e del pad 

44 700 - 800 Sbdermanland 

45 600 - 800 Sddermanland 

56 800 - 950 Uppland 

57 800 - 900 Uppland 

65 600 - 700 Uppland 

66 200 - 300 Uppland 

67 200 - 400 Uppland 

68 50 - 200 Uppland 

72 800 - 1000 Uppland 

76 Undated 01 and 

78 600 - 700 Ostergotland 

81 400 - 600 Gotland 

82 400 - 600 Gotland 
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85 400 - 600 Gotland 

87 Undated Gotland 

88 550 - 800 Gotland 

89 550 - 700 Gotland 

91 600 - 650 Gotland 

92 350 - 400 Gotland 

95 350 - 600 Gotland 

Total 41. 

Although the Ce grouping i s a clear one graphically the actual 

relevance of the glasses to the two groups i s less easy t o e s t a b l i s h . 

One i s confronted with a problem of natural d i s s i m i l a r i t y which has 

to be explained by archaeological reasoning. In most circumstances 

the s i t u a t i o n i s reversed with the archaeological problem r e q u i r i n g 

the study of natural phenomena f o r i t s explanation. Fortunately the 

two methods of analysis preceding t h i s chapter have both suggested 

solutions and the theories evolved can be applied here. 

An understanding of the two groups rests on the assumption t h a t 

they represent two d i f f e r e n t sources of natural raw material and hence 

two d i f f e r e n t centres of production. For the time being the l o c a t i o n 

of the two centres are unimportant. The analysis of major elements 

used subtle differences i n the s i l i c a network structure of the glasses 

to produce two s t a t i s t i c a l l y v a l i d groups. Only a p a r t of the t o t a l 

sample was used. I t was found that the glasses from the Gotland and 

Uppland/Sbdermanland regions were d i s t i n c t providing t h a t the glasses 
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from the Vendel Period were removed from the graph. This i n f e r r e d 

that two types of glass existed and t h a t an overlap phase occurred 

somewhere i n the Vendel Period. The typological analysis which was 

based on coippletely d i f f e r e n t evidence confirmed t h i s and furthermore 

indicated that there was a d i s t r i b u t i o n movement from west to east 

during the millenium. In general the picture here corresponds t o 

t h i s information. For example i t can be no coincidence t h a t a l l but 

three of the twenty-four Gotlandic glasses analysed appear i n one group 

and that the west/east s h i f t i s also discernable with the Ce group 

representing the eastern stage of the movement. Total dependence on 

the archaeological data i s on the whole u n r e l i a b l e . The dating ranges 

for the glasses i s often broad and not necessarily accurate and the 

location of find may not necessarily have any relevance to l o c a t i o n of 

manufacture. Nevertheless the pi c t u r e i s maintained. Group I I 

represents the western and e a r l i e r phases of glass i n t o Scandinavia 

and one would expect t h i s to include items from Dalsiand, Halland and 

the B a l t i c islands of Gotland and Oland. According to information from 

the typological analysis these areas received t h e i r glass v i a western 

routes w i t h i n the f i r s t six or seven centuries. Only one (sample 88) 

i s possibly dated beyond t h i s time. The glasses from Dalsland and 

Halland (samples 9 and 33 respectively) both dated to the Roman Iron 

Age represent the e a r l i e r phases of i n t r o d u c t i o n and the Gotlandic 

glasses dating to Migration or early Vendel times r e f l e c t the s l i g h t l y 

l a t e r phase indicated i n the typological analysis. However, the 

explanation of the other glasses i n t h i s group i s more complex. 

Seventeen of the forty-one glasses i n t h i s group were discovered i n the 
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eastern rather than the western region and eight of these are dated 

to the l a t t e r p a r t of the millennium. Their locations are i n Uppland, 

Sodermanland, Medclpad and Ostergotland. In a l l but Uppland the 

dates are i n keeping with the e a r l i e r western glasses and a process 

of trade may be assumed to explain t h e i r presence. Twelve of the 

glasses appear i n Uppland. One of these (sample 68) can be dated t o 

the second or t h i r d century i n d i c a t i n g a remarkably early i n t r o d u c t i o n 

of glass in t o the eastern region. Eight of the Uppland glasses are 

dated to the n i n t h and tenth centuries. In the typological analysis 

there was some evidence for the continuation of the western glasses 

during the l a t e r part of the millennium and t h i s seems to be supported 

here. Examination of the groups determined i n the analysis of major 

elements shows that these p a r t i c u l a r samples did not appear i n the 

eastern (Uppland/Sddermanland) group and t h a t the samples which comprise 

the groups formed i n both methods of analysis are consistent. I t i s 

conceivable t h a t these glasses are survivals from an heirloom 

t r a d i t i o n but as they represent approximately 20% of group I I t h i s can 

be discounted. The only explanation feasible i s t h a t of a continuing 

trade from a western area presumably i n the Rhineland. 

Group I i s less problematic and i s comprised of those samples 

containing Ce. Of the t h i r t y - f o u r glasses, t h i r t y are from the 

eastern regions of Uppland, Sbdermanland, Medelpad, Ostergotland and 

Narke. In general the dating of these i s consistent w i t h the l a t e r 

part of the m i l l e n n i a and the finds from Uppland and Sbdermanland tend 

t o belong to the l a s t few centuries. There are exceptions and three of 
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the Uppland. samples are dated to the l a t e r part of the Migration 

Period while one (sample 64) i s dated t o the end of the Roman Iron 

Age. In a discussion of the typological elements I suggested t h a t 

the overlap period which seemed to occur i n the s i x t h or seventh 

centuries was caused by the commercial output of a r e l a t i v e l y new 

centre possibly based at Helgo. The evidence i s i n keeping with 

t h i s and may be used to explain the presence of t h i s e a r l i e r glass 

and indeed the l a t e Roman piece which i f dated c o r r e c t l y could have 

been produced at the e a r l i e s t stages of development at Helg'6 towards 

the end of the fourth century. Seven of the fragments from Medelpad 

which l i e s north of Uppland are dated to the Migration Period. This 

area was i n close contact with the Uppl and/Sod erman land regions at 

t h i s time and therefore ease of trade from any new centre would not 

be unexpected. The only real anomaly i n the group i s the presence 

of the three glasses from Gotland. A l l three are dated approximately 

to the s i x t h or seventh centuries. This can rea d i l y be explained by 

int e r p l a y of trade between the two d i s t r i b u t i o n groups. As I mentioned 

above one of the major problems i s i n the actual l o c a t i o n of the 

finds and i t s relevance to the main area of d i s t r i b u t i o n . Although 

the regions of Gotland and Uppland/Sddermanland may have d i f f e r e d 

p o l i t i c a l l y at t h i s time the distance between them i s r e l a t i v e l y small 

and i t would be surprising i f there had not been some in t e r p l a y i n 

trade. The three Gotlandic glasses i n t h i s group must be considered 

exceptional to the main d i s t r i b u t i o n of Ce glasses. 

The f i n a l analysis c e r t a i n l y confirms the information previously 

established and thus supports the theory of the west/east d i s t r i b u t i o n . 
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In some ways the s i t u a t i o n i s more complicated. I t now seems from 

t h i s l a t e s t evidence t h a t the beginning of the overlap phase could 

perhaps be brought forward i n t o the l a t e s i x t h century. From the 

point of view of methodology the combination of three d i f f e r e n t 

types of analysis appears to have been successful and have provided 

a valuable series of complementary investigations. A f i n a l discussion 

on the information gained from these analyses appears i n the follo w i n g 

chapter. 
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EXPERIMENTAL NOTES 

The samples analysed were the same as those used f o r the 

analysis of major elements and i n most instances were of approximate 

mass 100 mg. Larger samples were avoided i n order to lessen 

subsequent problems of geometry and handling ^ \ In instances where 

the sample was too large an appropriate mass was cut from i t . The 

samples were cleaned using acetone to dissolve the re s i n mounts and 

f i n a l l y washed i n a sol u t i o n of hydrofluoric acid and d i s t i l l e d water 

before weighing and dispatch to reactor (A.»i/.R.E. Aldermaston). 

Counting was carried out at Bradford using two detectors (Laben 

1024 multi-channel analyser and Hewlett Packard 5401, 4096 m u l t i ­

channel analyser). Both used a germanium-lithium d r i f t e d c r y s t a l . 

Each sample was counted on immediate return from the reactor and then 

again a f t e r a period of approximately twenty-eigjht days, thus allowing 

for the more accurate measurement of both short and lon g - l i v e d isotopes. 

Both samples and standards were generally counted between one and s i x 

inches above the detector window depending on the a c t i v i t y of the 

sample and/or the time elapsed since return from the reactor. Certain 

problems arose at t h i s stage with regard to samples with high Sb 

content the h a l f - l i f e of which (124 Sb isotope) i s r e l a t i v e l y long 

(approximately 60 days). I n these cases the a c t i v i t y was such t h a t 

the waiting time f o r counting was considerably longer. In a l l instances 

the counting time was adjusted t o give an instrument dead-time 

correction of less than 1Q#. 

The gamma-ray spectra were produced on binary tape and analysed a t 

Bradford through a Hewlett Packard 2116B 16K computer. The spectrum 
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analysis programme used (SPECT) enabled 48 isotopes to be measured. 

The standard used (NPSI) was a multi-element standard of crushed 

pottery prepared i n the laboratory. In the glass analysis a large 

number of elements were detected o v e r a l l but owing to the presence 

of interference peaks quantitative estimates were only made on those 

elements shown i n the tables. 



269 

CHAPTER EIGHT - REFERENCES AND NOTES 

(1) For obsidian see Wright G.A. Obsidian ^n Earlv and 

Prehistoric Nr. Eastern trade 7^00 - 3500 BC , 

Anthropology Papers No. 37, 1969, Museum of Anthropology, 

University of Michigan. 

For faience see Aspinall A., Warren S.E., Crummet J.G. and 

Newton R.G. "Neutron Activation of Faience Beads", 

Archaeometry 14, 1972 pp. 27 - 40. 

(2) Aspinall A., Feather S.W. and Renfrew C. "Neutron A c t i v a t i o n 

Analysis of Ancient Obsidians", Nature 1972 vol 237 No. 5354 

p 333f. 

(3) Smith R.W. "The Analytical Study of Glass i n Archaeology" 

Science i n Archaeology (ed. Brothwell and Higgs) 1963, p 519f. 

(4) Tables taken from Turekian K.K. i n Encyclopedia of Science and 

Technology 1971. 

(5) I am grateful t o Mr. J.G. Crummet and Mr. S.E. Warren for 

bringing t h i s unpublished data to my a t t e n t i o n . 

(6) Warren S.E. "Geometrical factors i n the neutron a c t i v a t i o n 

analysis of archaeological specimens" Archaeometry 15 1973 

pp 115 - 122. 



270 

CHAPTER NINE - CONCLUSION 

The preceding chapters have been concerned almost t o t a l l y w i t h 

problems of method and the results achieved are based e n t i r e l y on the 

re-examination and r e - i n t e r p r e t a t i o n of exi s t i n g material* The various 

methods used here to examine Scandinavian glasses have a l l yielded 

results which i n v i t e a new consideration of present theories. Even 

the adoption of more r i g i d and consistent methods of typological 

description have shown t h i s to be t r u e . Although the task was no more 

than a l o g i c a l extension of exi s t i n g methods i t indicates the value o f 

applying broad chronological l i m i t s and u t i l i s i n g the numerous featureless 

fragments which con s t i t u t e a large proportion of the m a t e r i a l . The 

t r a d i t i o n a l use of closely-defined Scandinavian chronological periods i s 

shown as being a misleading concept. Although the influxes of glass 

i n t o Scandinavia noted i n chapter six broadly tend to follow these 

periods the more important evidence i s only established by considering 

the millennium as a whole. The gradual west-east d i s t r i b u t i o n s h i f t i s 

only discernable by looking beyond these closely-dated periods and the 

determination of the overlap phase can only be appreciated by considering 

f u l l geographical and chronological f a c t o r s . 

In many ways the conclusions reached i n the typological analysis 

must be considered to be conjectural. The breaking-down of each object 

i n t o s p e c i f i c typological a t t r i b u t e s assumes th a t such i n d i v i d u a l 

elements were relevant at the time of production and that the 

combinations i n which they are catalogued and analysed here are s i m i l a r l y 

appropriate. Nevertheless the over a l l picture given by the examination 
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of the typological elements i s consistent. This i s shown i n both 

density and d i s t r i b u t i o n . Confirmation of known p o l i t i c a l and 

trading s i t u a t i o n s can be seen i n the recognition of i n f l u x phases 

throughout the millennium The most noticeable of these occurs i n the 

early f i f t h century with the occupation of the Rhineland houses by 

Germanic peoples and the introduction of new forms i n t o Scandinavia. 

The e a r l i e r i n f l u x (ca. AD 200) r e f l e c t s the establishment of the 

o r i g i n a l Roman houses i n those same regions and marks the s t a r t of 

the f i r s t commercial imports through Denmark i n t o Scandinavia. The 

l a t e r influxes are less easy t o explain. The f i n a l one i n the l a t e r 

part of the millennium occurs at a time when the density of items i s 

lower than i n e a r l i e r years and i s perhaps s t a t i s t i c a l l y less v a l i d . 

However, i t may mark the introduction of vessels of eastern o r i g i n 

which appear i n the Uppland b u r i a l s and i n B r i t a i n a t t h i s time. The 

i n f l u x i n the s i x t h and early seventh centuries i s the most d i f f i c u l t 

to evaluate. I t happens at a time when the period of migrations i n N. 

Europe had e f f e c t i v e l y ceased and when p o l i t i c a l a c t i v i t y i n the 

Mediterranean was bringing about changes i n the patterns of trade. 

Only by considering the millenraun as a whole can the f u l l e f f e c t 

of t h i s i n f l u x be appreciated. The typological analysis shows without 

doubt that during the middle years of the millenriun the emphasis and 

d i r e c t i o n of trade s h i f t e d r a d i c a l l y . VJhile i n the f i r s t f i v e or s i x 

centuries the passage of trade was through the west of Scandinavia 

presumably as a d i r e c t r e s u l t of North Sea trade a c t i v i t y , the impetus 

i n the remaining centuries came from the east. During the i n t e r i m 

period of the s i x t h and seventh centuries d i s t r i b u t i o n occurred from 
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both sides providing an overlap period i n which items from both east 

and west existed side by side. Objects which can be seen t o appear 

outside t h e i r expected regions of d i s t r i b u t i o n are the r e s u l t of a 

natural process of trade. The majority of items show an o v e r a l l p i c t u r e 

of a west-east change i n trading p a t t e r n . 

Additional support f o r t h i s i s given by both methods of physical 

analysis carried out on selected samples. In the analysis of major 

elements (chapter seven) i t was noted that q u a n t i f i a b l e differences i n 

chemical structure enabled two groups of glasses to be defined, adding 

weight to the west-east theory of d i s t r i b u t i o n and fu r t h e r confirming 

the existence of an overlap phase. Additional confirmation i s given 

by the analysis of trace elements (chapter eight) notably w i t h the 

presence of the rare earth cerium. Three completely d i f f e r e n t approaches 

to the material, each using d i f f e r e n t c r i t e r i a and each examining 

d i f f e r e n t aspects of the material i n question, a l l point towards the same 

conclusion. With t h i s weight of evidence there can be l i t t l e doubtthat 

that phenomena of the d i s t r i b u t i o n s h i f t and the overlap phase are i n the 

most part accurate. 

Study of other forms of archaeological evidence tend to suggest 

that the change i n trade pattern was confined almost e n t i r e l y t o glass 

and not to other a r t e f a c t s . For example, there i s strong evidence to 

indicate the use of North Sea routes i n the Viking Period and t h i s has 

been shown both i n the study of settlement s i t e s (chapter three) and i n 

the discussion of the l a t e r glass influxes i n chapter s i x . The chapters 

devoted to b u r i a l s and occupation levels (chapters two and three 
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respectively) show that the presence and d i s t r i b u t i o n of glass was 

e s s e n t i a l l y anomalous to that of other artefacts i n these regions. 

One i s faced with a s i t u a t i o n i n which the patterns of glass d i s t r i ­

bution are behaving i n a d i f f e r e n t manner to those of known settlement 

and trade. The causes fo r the s h i f t can only be found w i t h i n the 

context of glass i t s e l f . 

The western influxes i n the f i r s t h a l f of the millenniunare 

straightforward and can be seen w i t h i n the general contexts of the 

North Sea routes. The vessels have p a r a l l e l s elsewhere and are almost 

c e r t a i n t o have been produced i n the Rhineland houses. These trade 

routes continue, although perhaps i n a somewhat lesser capacity, i n 

the l a t e r h a l f of the millennial but i t seems reasonably clear t h a t 

glass d i d not constitute a major part of the commerce. After the 

seventh century glass i n Denmark, the B a l t i c islands and most of Norway, 

is rare and i t has already been shown (chapter s i x ) that t h i s was not 

due to differences i n b u r i a l custom* Instead the density of glasses 

occurs i n the eastern provinces of Sweden p a r t i c u l a r l y i n Uppland and 

Sodermanland with a d i s t r i b u t i o n spreading westwards. In my opinion 

the reasons f o r t h i s phenomenon must l i e i n the existence of a glass 

establishment w i t h i n those eastern regions. No other s o l u t i o n can 

s a t i s f a c t o r i l y explain the d i s t r i b u t i o n . Such an establishment must 

have created a substantial commercial output at some time i n the l a t e 

s i x t h or early seventh centuries supplying a broad area of d i s t r i b u t i o n 

w i t h i n eastern Sweden. These glasses appear to be characterised by 

the presence of small concentrations of cerium, a rare earth present i n 
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the natural raw material. I t would be incorrect t o maintain t h a t 

every glass from the eastern area contains cerium and that every glass 

from the western area does not, but the weight of evidence from the 

seventy-five glasses analysed here shows that w i t h some exceptions 

t h i s appears to be a sound assumption. Evidence from both ty p o l o g i c a l 

and a n a l y t i c a l methods indicates t h a t although the main i n f l u x of 

cerium glass occurs a f t e r the l a t e s i x t h or early seventh century 

ce r t a i n isolated examples appear from contexts dated before that time, 

the e a r l i e s t being from the l a t e fourth or early f i f t h century. 

Although one could postulate the existence of an external glass estab­

lishment producing these wares the r i g i d d i s t r i b u t i o n w i t h i n the eastern 

provinces strongly points towards a l o c a l source. The s i t e of the 

trading settlement at Helgb i n Lake Malar i s an obvious candidate. I t 

l i e s d i r e c t l y i n the centre of the d i s t r i b u t i o n area, the e a r l i e s t date 

of foundation appears to be the l a t e fourth or early f i f t h century and 

the majority of the finds can be dated to a f l o u r i s h i n g period i n the 

l a t e s i x t h or early seventh century. The s i t e has yielded several 

hundred fragments of glass vessels a l l of which l i e w i t h i n a settlement 

area known to be i n the most part i n d u s t r i a l . Clearly future analysis 

of the Helgo glass material i s c r u c i a l f o r the understanding of the 

s i t u a t i o n . 

The methods of physical examination have also offered types of 

useful information other than those d i r e c t l y associated w i t h the west-

east d i s t r i b u t i o n s h i f t . Even at the most s u p e r f i c i a l l e v e l by using a 

ternary graph f o r p l o t t i n g major elements i t i s clear t h a t the Scandinavian 
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glasses can be distinguished from other groups of early glasses 

analysed i n the same way. This would seem a useful method f o r 

grouping material on broad chronological and geographical l e v e l s . 

During the trace element analysis i t was noticed that the concentrations 

of cobalt and antimony were unusually varied and inconsistent and d i d 

not correlate with any known patterns of chronological or geographical 

d i s t r i b u t i o n . These two elements are known agents f o r colouring (Co) 

and decolouring (Sb) and as f a r as can be seen may r e f l e c t the use of 

various d i f f e r e n t a l k a l i n e sources w i t h i n the same workshops. One of 

the most important pieces of information to appear was the suscepti­

b i l i t y of these early glasses to examination by t h i s method. The 

p o s s i b i l i t y of e x i s t i n g fragments being re-used to produce a better 

melt would have rendered neutron a c t i v a t i o n analysis worthless. The 

fac t t h a t i n these samples the practice appears not to have been carried 

out now opens the door f o r a whole new programme of glass research to 

take place. 

Two of the e a r l i e r chapters dealing w i t h glass from b u r i a l s and 

occupation layers (chapters two and three respectively) have provided 

valuable information concerning the supply and use of glass vessels i n 

these periods. Examination of glasses from b u r i a l s reveals curious 

anomalies such as complete vessels i n cremations and glass fragments 

l a i d symbolically w i t h i n inhumation b u r i a l s . The whole p i c t u r e 

indicates that w i t h i n the context of b u r i a l and therefore presumably 

w i t h i n the context of d a i l y l i f e the glass vessel was a prized 

commodity. The presence of groups of glass and repaired vessels a l l 

point towards t h i s . The l i t t l e evidence from occupation layers suggests 
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a s i m i l a r conclusion and also provides additional information with 

regard to the frequency of glasses on s i t e s affected by the west-

east d i s t r i b u t i o n . 

Throughout t h i s work I have attempted to establish consistent and 

i n many cases new methods of arte f a c t analysis. The consideration of 

the social background of the arte f a c t concerned was a prerequisite 

introduction t o the study. Examination of function, d i s t r i b u t i o n and 

b u r i a l significance i s fundamental to t h i s task and any analysis under­

taken e i t h e r v i s u a l l y or s c i e n t i f i c a l l y must u l t i m a t e l y respond to t h i s 

background. In c r i t i c i s m of e x i s t i n g works on Scandinavian glass I 

pointed out three possible shortcomingst f i r s t l y t h a t the period under 

study should be s u f f i c i e n t l y broad t o i l l u s t r a t e gradual change of 

typology and d i s t r i b u t i o n , secondly t h a t the fragmentary material which 

comprises over s i x t y - f i v e per cent of the corpus should be f u l l y 

u t i l i s e d i n such a study and t h i r d l y t h a t consistent methods of typo­

l o g i c a l description should be paramount fo r the proper i n t e r p r e t a t i o n of 

the material. Without these aims i t i s u n l i k e l y t h a t more than a 

minimum of new information could have evolved from the study. 

One of the main problems a r i s i n g with any examination of a corpus 

of material i s i n establishing a viable method of using datable contexts 

many of which are eit h e r too broad to be of value or i n some cases even 

inaccurate. The method used here based on histograms and grouping 

systems i s a new approach and i t s adoption i n t h i s type of problem has 

an obvious application i n other a r t e f a c t groups. With computer storage 

and sorting of information and the a b i l i t y to denote simultaneously i n 
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graphic form such variables as chronology, b u r i a l type, geographical 

d i s t r i b u t i o n and spec i f i c typological elements i t becomes an 

invaluable aid i n a study of t h i s kind. 

The catalogue on which t h i s typological analysis i s based i s 

intended to provide as much relevant information as possible concerning 

the eight hundred or more items included. The l o c a t i o n , typological 

d e s c r i p t i o n , f i n d context, associated finds and important references 

are a l l included. In retrospect some of the information i s super-

flous to t h i s study but may doubtless be of value i n the future study 

of Scandinavian glasses from either a si m i l a r or d i f f e r e n t point of 

view. One of the main aims i n producing the catalogue was i n ensuring 

consistency throughout i n order that any such future work could be 

carried out more easily and that additions could be made on the same 

model. 

In many respects the study has been an experiment combining methods 

of approach from both the s c i e n t i f i c and more t r a d i t i o n a l extremes of 

archaeology. In t h i s work I hope t o have i l l u s t r a t e d t h a t the under­

standing of an a r t e f a c t group involves a t o t a l process of examination 

including manufacture, deposition, i d e n t i f i c a t i o n , d e scription and, 

where appropriate, s c i e n t i f i c analysis. I t i s perhaps i n d i c a t i v e of the 

m u l t i d i s c i p l i n a r y nature of archaeology that f o r the f u l l understanding 

of the glass vessel there i s need to c a l l upon such widely d i f f e r i n g 

f i e l d s as the anthropology of b u r i a l s and the geochemical significance 

of trace elements determined by neutron a c t i v a t i o n analysis. Each 

facet of the study produces i t s own s p e c i a l i s t problems and the challenge 
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of a task such as t h i s i s i n seeking solutions which l i e i n 

d i s c i p l i n e s apparently bearing no r e l a t i o n t o the subject i n 

question. I f there were no problems to be tackled then the exercise 

would have been f r u i t l e s s from the s t a r t . The more demanding the 

problems the greater seems the s a t i s f a c t i o n at the end. 
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APPENDIX 1 - PAINTED GLASS 

Glass vessels which e x h i b i t painted decoration i n Scandinavia 

appear to divide themselves i n t o two chronologically d i s t i n c t groups. 

The f i r s t appears w i t h i n the l i m i t s of the Roman Iron Age while the 

second can be roughly grouped to within the l a t e Vendel and Viking 

periods. Vessels with t h i s type of decoration comprise a small but 

s i g n i f i c a n t part of the Scandinavian corpus with complete and 

fragmentary glasses t o t a l l i n g a minimum of eighteen i n d i v i d u a l 

vessels• 

The e a r l i e r group which i s represented by painted animal or 

circus scenes i s a type of decoration which seems r e s t r i c t e d t o 

s t r a i g h t sided cups a l l of which have f o o t r i n g s ^ . This type of 

vessel i n both i t s painted and unpainted form has been the subject of 

much research and i t seems worthwhile to review e x i s t i n g comments on 
(2) 

the subject i n the l i g h t of some additional finds N . 

A l l the Scandinavian examples of these painted cups appear i n 

Denmark and t o t a l eleven i n number. Of these only four are complete 

vessels (057, 141, 142 and 176) while the remainder are fragmentary 

(013, 115, 149, 162, 167, 177, 178). With one exception a l l these 

vessels or fragments i l l u s t r a t e painted scenes portraying e i t h e r 

animals, humans or plants. The one exception i s from Ringe (149) 

which has been badly mutilated by cremation and on which only traces 
(3) 

of paint remain . The o r i g i n of these vessels i s undoubtedly the 
Ga l l i c circus cups i l l u s t r a t e d by Chambon and discussed by Kisa and 

(4) 

Harden . O r i g i n a l l y such vessels were prizes at g l a d i a t o r i a l 

contests or si m i l a r events. In common with most other glasses from 
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t h i s period i n Scandinavia they appear e n t i r e l y i n female b u r i a l s j 

a fact which may indicate a d i f f e r e n t significance set upon them 

from t h e i r o r i g i n a l purpose. This i s emphasised by the presence 

of such vessels i n pairs or even groups of three among the b u r i a l 

goods 

Typological i d e n t i f i c a t i o n has been attempted by Norling-

Christensen who included both painted and unpainted cups i n h i s 

material ^ \ The Scandinavian unpainted cups t o t a l eight i n 

number, six being complete (027, 028, 029, 050, 053 and 139) and two 

fragmentary (168 and 169). The basis of his investigations lay i n 

the precise determination of rim diameters and height measurements. 

He found that the r a t i o s of the heights of the vessels t o the rim 
H H diameters (-) divided themselves i n t o two groups: those w i t h a — 

r a t i o which f a l l s between 0.69 - 0.72 and those which f a l l between 

0.75 - 0,88. These he termed the t a l l and low variants respectively. 

The examples cited f o r the t a l l variants are the vessels from 

Nordrup (141 and 142) and f o r the low variant one of the vessels from 
(7) 

Himling^je (057) . Scrutiny of t h i s method reveals c e r t a i n p i t f a l l s . 

The number of complete vessels r e a d i l y available from Scandinavia i s 

ten with one or two complete examples from elsewhere. Only two of 

these form the low variant group. Furthermore, the d e f i n i t i o n of 

the r a t i o categories i s only marginal. As the vessels themselves 

a l l have height measurements w i t h i n the range 6.5 - 7.5 cm. and rim 

diameters between 9.5 - 10.5 cm. the maximum possible § r a t i o i s only 

0.88 and the minimum 0.69. Consequently a rim diameter or height 
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v a r i a t i o n of only 0.5 cm. would be s u f f i c i e n t to throw any vessel 

i n t o e i t h e r group. Smith has discussed the technical factors 

involved i n the manufacture of these vessels and has concluded 
(g) 

that they were mould-blown . The o r i e n t a t i o n of microscopic 

bubbles w i t h i n the metal i n the region of the rim suggests t h a t the 

upper part of the vessel was splayed while being fashioned. 

Although the main body would have a consistent form from the 

blowing, the upper region would be susceptible to minor v a r i a t i o n 

i n size and form. The catalogue entries f o r these vessels 

i n v a r i a b l y mention the uneven and badly formed nature of the rim. 
Both these so-called variant types were considered to have had 

(9) 
a chronological d i s t i n c t i o n w i t h i n the Roman Iron Age . Evidence 

fo r t h i s was supplied by the bronze fibulae and gold rings which 

appeared i n both the above graves. Those from the Nordrup grave 

containing the t a l l variant were s t y l i s t i c a l l y e a r l i e r than those 

from the Himlingtfje grave containing the low v a r i a n t . The conclusion 

reached was that the t a l l v ariant was chronologically e a r l i e r than 

the low va r i a n t . A comparison of only two b u r i a l s based on t h i s 

dating evidence can hardly merit such a determined conclusion. 

A chronology by association on these l i n e s i s undoubtedly 

suspect. However, a much closer chronology f o r the actual vessel 

form i s more possible. A vessel from Verulanium which was discovered 

from a context which would allow a dating to between AD 160 - 190 

and another example from a Cologne b u r i a l dated to the second h a l f 

of the second century would give a useful terminus post quern of 
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around AD 150 Another of the vessels from Himling^je (050), 

also unpainted was discovered inside a bronze dish dated to 

between AD 200 - 250 ^ \ This b u r i a l also contained another 

glass beaker (051) decorated with applied coloured "snake" t r a i l s -
(12) 

a form of decoration a t t r i b u t e d to the l a t e r Roman Iron Age 

The same b u r i a l rather unhelpfully produced a coin of Titus (AD 80). 

Three more unpainted cups from Borritshoved (027, 028 and 029) 

appeared i n a b u r i a l dated by a bronze ladle and sieve to the 
(13) 

f i r s t part of the l a t e Roman Iron Age 

The chronological problem may be helped by s t y l i s t i c f a c t o r s . 

The e a r l i e s t dated b u r i a l s containing these painted glasses 

i l l u s t r a t e a technique of painting which achieves an almost three-

dimensional e f f e c t . This i s produced by a subtle choice of colours 

and shading with t h i n l i n e s . Vessels of t h i s type are those from 

Varpelev (176, 177 and 178) and the fragment from M/llegardsmarken 

(115), the l a t t e r which i s from a b u r i a l dated by Albrectsen to 
(14) 

between AD 250 - 325 v . A d i f f e r e n t type of pa i n t i n g can be 

seen on the vessels from Himling/je (057) and Nordrup (141 and 142) 

where the animal i s no longer seen i n perspective, but i s heavily 

coloured and defined by t h i c k black l i n e s . A vessel from 

Torslunde (167) shows a more crude depiction p a r t i c u l a r l y i n the 
portrayal of the human figure where the movement i s clumsy and 

(15) 

awkward • The border of coloured dots or c i r c l e s which appears 

below the rim and around the base of the vessel i n the Varpelev 

example, and which appears only below the rim on the Himling/je and 
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Nordrup examples, i s very uneven and poorly executed on the Torslunde 

vessel. A p a r a l l e l f o r t h i s was found i n fragmentary form from 

Zugmantel, Wiesbaden, Germany and i s given a terminus post quern of 

AD 260^ . A f i n a l s t y l i s t i c phase, v i s i b l e on the fragments from 

S t e n l i l l e (162) and Nekso (013) shows the painted area extending almost 

up to the edge of the vessel leaving no room f o r the usual horizontal 
(17) 

row of dots • The execution of the painted ornament on these 

vessels i s of the same bold type as that from Himling/je and Nordrup 

with the same heavy o u t l i n e . S t y l i s t i c a l l y , therefore we may define 

the Varpelev type and the S t e n l i l l e type as being the two extremes of 

the painted ornament. 

Unfortunately the e a r l i e s t datable f i n d , from Ringe (149) was 

badly destroyed by cremation but at least i t does give evidence f o r the 

existence of painted decoration i n the l a t e second and early t h i r d 

century. Bearing i n mind that the terminus post quern for the actual 

type of vessel i s around AD 150 we can perhaps assume that both painted 

and unpainted types were contemporaneous. The ultimate s t y l i s t i c 

stage can be dated by the associated bronze cauldron i n the b u r i a l at 

S t e n l i l l e . The B/rte class to which t h i s cauldron belongs dates t o the 
(18) 

l a t e r h a l f of the f o u r t h century . None of the vessel types appear 

i n b u r i a l s dated a f t e r the end of the Roman Iron Age and we can conclude 

that they were a product of t h i s period. 

The d i s t r i b u t i o n of the painted cups i s worthy of detailed study. 

We have seen that a l l the eleven Scandinavian examples l i e w i t h i n the 

Danish islands of Seeland and Funen. There are no examples from Sweden 

or from Norway. This d i s t r i b u t i o n i s hardly s u r p r i s i n g f o r i t was i n 
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Denmark that the great imported wealth of the Roman Empire i s best 

concentrated i n Scandinavia. The quantity of Roman s i l v e r and bronze 

vessels, p a r t i c u l a r l y from the f i r s t two hundred years of the millenrdmn 

and t y p i f i e d by the r i c h b u r i a l at Hoby, i s s i g n i f i c a n t l y greater i n 
(19) 

Denmark than i n any other Nordic country . The r e l a t i v e l y high 
» 

d i s t r i b u t i o n of painted vessels on Seeland coincides with the 

r e l a t i v e l y dense b u r i a l patterns on that island between AD 200 - 400 ^ 2 0^. 

Outside Scandinavia fu r t h e r unpainted examples appear from A i r l i e , 

Angus, Scotland, discovered with a piece of bone i n a stone c i s t , from 
(21) 

'Ve stray, Orkney and from KingoldrUi., Angus (now l o s t ) . Painted 
fragments appear both from Housteads on Hadrians V/all and from Traprain 

(22) 
i n t a s t Lothian . There i s a further unpublished piece from the 

f o r t at Chesterholne, also on Hadrians Wall. None of these fragments are 

closely-dated finds although the Housteads fragment i l l u s t r a t e s the 

border of dots below the rim suggesting that i t was s t y l i s t i c a l l y not 

of the l a t e s t phase. F i n a l l y there i s the fragment from Zugmantel 

mentioned above from a limes f o r t i f i c a t i o n . This has been discussed by 
(23) 

Freraersdorf i n some d e t a i l 

The e a r l i e s t type of t h i s form of vessel which appeared i n Gaul 

i n the f i r s t century AD bore g l a d i a t o r i a l and circus scenes (unpainted) 

i n a mould-blown technique. These vessels show certain a f f i n i t i e s to 

Syrian mould-blown vessels which usually carried H e l l e n i s t i c motives. 

There i s the p o s s i b i l i t y that the Gaul vessels were ei t h e r copies or 

the r e s u l t of a d i r e c t importation from the East Mediterranean. Other 

examples of Syrian products appear i n the Rhineland and, more important 

for our present subject, i n Denmark. The delicate p a i r of glass cups with 
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ground decoration from S t e n l i l i e (160 and 161) are of t h i s o r i g i n and 
(24) 

are dated to the early Roman Iron Age v . Of a l l the painted beakers 

or fragments documented only the fragment from Zugmantel was found 

w i t h i n the Roman f r o n t i e r . The accepted opinion, voiced by Fremersdorf, 

th a t the painted vessels were manufactured i n the Rhineland carries 

l i t t l e weight bearing i n mind t h a t among the many thousand examples of 

glass found at Cologne and other places i n the Rhineland and on the 

Mosel where glass may have been made there i s not a single i n d i c a t i o n 
(25) 

of the painted type v . The d i s t r i b u t i o n of these vessels shows that 

they are almost exclusively found i n outlying places, and t h i s cannot be 

a s t a t i s t i c a l accident. This d i s t r i b u t i o n phenomenon can hardly be 

explained by b u r i a l convention or location of manufacture1. 

Only one explanation i s possible to f i t the available facts and 

take into account both the d i s t r i b u t i o n and the varying s t y l e of 

paint i n g . The e a r l i e s t paintings (Varpelev and MfAlegardsmarken) may 

not be of Rhenish manufacture but of eastern import. This i s suggested 

by three factors. F i r s t l y the form of the vessel from Varpelev i s 

s i g n i f i c a n t l y d i f f e r e n t with regard to the fo o t - r i n g from the s t y l i s t i c a l l y 

l a t e r vessels. In the l a t t e r the f o o t - r i n g i s applied d i r e c t l y to the 

base of the vessel, while i n the Varpelev example there i s an additional 

'stem1 between the two, approximately the same height as but s l i g h t l y 

narrower than the f o o t - r i n g i t s e l f . Secondly, the depiction of the b i r d 

from Varpelev i s more akin to an eastern s t y l i s t i c genre than t o a 

western. The t r i a n g u l a r eye and the slender probing toes are features 

of a s t y l i s e d creature. The delicate o u t l i n e and shading and use of 

coloured dots produce a creature which i s not a real representation of a 
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l i v i n g b i r d . Such portrayals are unusual i n the Western Empire 

where a l l animals are re f l e c t e d a r t i s t i c a l l y i n a form as close to 

the l i v i n g animal as possible. Furthermore, I have shown below the 

importance of the b i r d form i n eastern a r t . T h i r d l y , the method of 

manufacture needed for f i r e d p a i n t i n g is d i f f i c u l t to conceive i n 

the Western Empire i n the early part of the Roman Iron Age. The 

presence of the i n s c r i p t i o n "D.V.B.P." (Da Vinum Bonum Pie) does however 

indicate production for Roman c l i e n t e l . A s i m i l a r i n s c r i p t i o n but i n 

Greek can be seen on the "Skyphos" bowl also from the gravefield from 

Varpelev (180) and has a p a r a l l e l i n the Museo Civico, Adria, I t a l y 

dated to the f i r s t century AD ^ \ One i s led to believe t h a t the 

vessel was manufactured with a sp e c i f i c market i n mind, perhaps by a 

Syrian glass maker who kept a l i v e the a r t of the east i n an outpost 

population. Although the vessel i s probably the product of Syrian 

craftsmanship, the place of manufacture may not necessarily be eastern. 

The vessel may be the r e s u l t of immigrant Syrian glassmakers working i n 

the west. In this case the Varpelev painted cup would be the r e s u l t of 

one of the e a r l i e r immigrants, the majority of whom arrived i n the l a t e 

second or early t h i r d century-

The s t y l i s t i c stages of the Nordrup and Himling/je types can i n no 

way be considered a degenerate stage of t h i s type of p a i n t i n g . The 

general layout, form of decoration and use of paint i s too d i f f e r e n t . 

The whole atmosphere of the decoration i s less free and the movement of 

the animals more wooden. These vessels must represent a change of 

craftsmanship although not a change of i n s p i r a t i o n . In t h i s respect 

the d i s t r i b u t i o n can be mentioned once more. The almost t o t a l d i s t r i b u t i o n 

on or outside the Roman limes must s i g n i f y the a v a i l a b i l i t y of a market 
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which was re a d i l y acceptable to t h i s form of product. The occurrence 

of the vessels at garrison locations, notably i n Northumberland and at 

Zugmantel point to t h e i r popularity with either the Roman personnel or 

the barbarian e l i t e . The strong d i s t r i b u t i o n outside the li t f e s tends 

to suggest the l a t t e r . Only t h i s theory could explain t h e i r r e l a t i v e 

density i n Denmark and Scotland. D i s t r i b u t i o n i s a very dangerous 

factor to pursue too closely. Nevertheless one i s l e f t with the 

feeling that these vessels were intended f o r barbarian use and were 

perhaps even given as an award f o r some p a r t i c u l a r service. 

The animal forms on the Nordrup and Himling/je vessels are not 

altogether those one might expect to f i n d i n terms of realism and 

finesse. They are c e r t a i n l y more i n keeping wi t h a Roman t r a d i t i o n 

which portrayed animal form as a true r e f l e c t i o n of a l i v i n g beast than 

the l a t e r Germanic animal forms. Nevertheless movement i n t h i s 

d i r e c t i o n can be seen i n the leopard from Himling/je whose feet are 

out of proportion to the r e s t of the body. I t i s out of the question 

to suppose that these vessels were manufactured by the Germanic l a e t i , 

but one must c e r t a i n l y admit that these heavy and f o r c e f u l beasts are 

more closely a l l i e d to the l a t e fourth century Germanic animal ornament 

depicted on the metal-work from the cemeteries at Tournai, Vermand and 

Dorchester-on-Thames than they are to the a r t of the Varpelev vessel. 

The fact that these vessels may have been intended s p e c i f i c a l l y f o r the 

barbarians may have caused t h e i r decoration to be portrayed i n a manner 

more acceptable to those peoples whose tastes as we know from t h e i r 

early raetalwork and pottery lay i n a curious combination of the c u l t u r e 

of t h e i r superiors and t h e i r own humbler background. I t i s u n l i k e l y that 
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the manufacture of these vessels was carried out by Syrian hands and 

i t i s more l i k e l y to have been undertaken by western glassmakers who 

studied the p r i n c i p l e and adapted i t to s u i t the market they had i n 

mind. The appearance of these vessels i n t h a t t h e i r general dating 

places them w i t h i n the l a s t part of the Roman Iron Age surely o f f e r s 

a useful coincidence with the presence of Germanic mercenary forces 

w i t h i n the Roman army at approximately the same period. 

The l a t e r group of vessels showing painted decoration cannot be 

dealt with i n the same manner. The types of vessel and decoration are 

a l l d i s s i m i l a r , and the countries of manufacture d i f f e r e n t . There are 

seven examples of the l a t e r painted glass i n Scandinavia (489, 596, 613, 

661, 664, 690 and 799), a l l of then fragmentary and only e x h i b i t i n g the 

sl i g h t e s t traces of painted decoration. They appear without exception 

from Swedish s o i l - Because of t h e i r fragmentary nature they cannot be 

discussed i n terms of decorative or s t y l i s t i c q u a l i t i e s and i n most 

cases discussion i s r e s t r i c t e d to the actual phenomenon of painted glass 

at t h i s time. 

They can, however, be divided into two groups; those which show 

traces of gold f o i l decoration and those with other colours. In the 

former group there are three fragments, two from Ekerb parish, Helgb 

(569 and 613) and one from Torslunda parish, Oland ( 7 9 9 ) ^ 2 7 ^ . There i s 

a fourth example from Gamla Uppsala parish (Valsgarde) which was 

excavated almost f o r t y years ago and now l i e s i n the Uppsala U n i v e r s i t e t s 

H i s t o r i s k a Museum. This unpublished fragment was unavailable and i s not 

included i n the catalogue. I t only remains t o say th a t the appearance 

of t h i s fragment of gold glass w i t h i n the dating spectrum of the 
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Valsgarde burials would have been extremely important for t h i s study. 

The f i r s t fragment from Helgb (596) has already been the subject 

of a detailed s t u d y ^ 2 8 ^ . The fragment i t s e l f i s from a blue vessel 

showing only the rim form and a minor part of the decoration. This 

decoration consists of small t r i a n g l e s the points of which terminate 

i n rhombs. A horizontal band of these shapes i s set below the rim and 

was o r i g i n a l l y covered with gold f o i l , traces of which s t i l l survive. 

The stratigraphy from Helgo i s not h e l p f u l i n dating and places the 
(99) 

vessel between the years AD 350 - 800 v Glass wi t h gold f o i l 

appears on the continent as early as the Roman Iron Age. Technically 

t h i s f o i l can be applied i n e i t h e r of two ways. The more common Roman 

method was t o apply the f o i l to the metal and then to cover i t with a 

protective layer of t h i n glass. In the other method the gold f o i l i s 

applied without the protection. Instructions f o r the proper use of 

gold f o i l on glass are recorded by Heraclius i n De coloribus et artibus 

romanorum (̂ ®\ Both methods can be seen i n the use of gold f o i l 

decoration on glass vessels from the catacombs of Rome where the gold 
(31) 

i s used to depict Christian symbols . There are several well-known 
examples of gold glasses from the l a t e Empire, notably the vessel from 

(32) 

Koln-Braunsfeld . A l l t h i s tends to suggest that the Helgo fragment 

belongs to the l a t e Roman period - th a t i s to say, t o the e a r l i e s t years 

of the settlement at Helgo. However, there are other factors t o bear 

i n mind. The technical knowledge f o r the use of gold on glass had 
evolved as early as the t h i r d century B.C. and can be seen on the Gordion 

( 3 3 ) 

bowl . The l a t e r Roman wares i l l u s t r a t e the continuing t r a d i t i o n ! a 

t r a d i t i o n whose tangible remains vanish together w i t h the years of Roman 
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r u l e and which seemingly emerge again i n the Islamic wares towards the 

end of the f i r s t millenniumA.D. The lack of evidence f o r gold glass 

between the fourth and ni n t h centuries does not necessarily imply t h a t 

such glasses were not produced during those years* Consequently the 

Helgci fragments may well belong t o a p e r s i s t i n g t r a d i t i o n of glass 

manufacture which has h i t h e r t o not been found archaeologically. 

Evidence for t h i s i s for t u n a t e l y available i n a recently discovered 

fragment of glass from Paderborn, Westphalia which shows a s i m i l a r type 

of gold f o i l decoration t o the Helgb fragment. This can be dated by 
(34) 

the stratigraphy of the s i t e to the year of AD 778 . Consequently 

one i s led to believe that gold f o i l decoration may indeed be a product 

of the Migration and Vendel periods. 

At t h i s point one can p r o f i t a b l y turn to s i m i l a r decorative forms 

on other objects. The s i m i l a r i t y of certain decorations on glass and 

pottery has already been pointed out by Lamm, and t h i s seems a j u s t i f i a b l e 
(35) 

course to follow v The same type of decoration on the Helgo fragment 
can be seen on the " F r i s i a n " type of pottery vessels discussed by 

(36) 

Selling • Here the decoration i s with t i n f o i l and not gold, but 

the form of decoration i s almost i d e n t i c a l . The presence of Christian 

symbols on these vessels has caused Selling t o a t t r i b u t e them t o some 

type of l i t u r g i c a l function and t h e i r d i s t r i b u t i o n , which i s confined t o 
si t e s the majority of which have f u l l y documented missionary a c t i v i t y , 

(37) 

supports t h i s • Furthermore, she maintains t h a t these vessels are 

a l l so si m i l a r i n form and type of decoration t h a t they were probably 

manufactured at the same place and cit e s the monastery a t Lorsch 
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(founded 764) as being a p o s s i b i l i t y . Her reasons for t h i s l i e i n the 

presence of the same decorative shapes painted on the wall p l a s t e r 
(38) 

w i t h i n the monastery v . This b e l i e f i n no way proves that Helgo 

was a Christian s i t e or th a t the type of decoration necessarily denotes 

a strong Christian commitment i n places where i t appears i n heathen 

lands. One of the Helgo bu r i a l s produced fragments of a F r i s i a n vessel 

together with a painted oath stone and thus provides evidence f o r p a r a l l e l 

c u l t s < 3 9 ) . 

The Christian significance cannot be over-emphasised. There i s 

evidence of glass chalices i n Carolingian times i n the Admonitio 

Svnodalis (mid ninth century) where they are c l e a r l y mentioned i n a 

rel i g i o u s connection. Furthermore the glass vessels donated by Ausegeis, 

Abbot of Fontanelle (823 - 833) and described as being "Cuppas Vitreas 

Auro Ornatas Duas" tend to strengthen t h i s opinion 

An exact dating f o r the Helgb fragment i s d i f f i c u l t to assess. 

Similar types of decorations appear on a shield boss from Morken, 

Cologne dated by a coin of Tiberius Constantinius (578 - 582) ^ \ This 

f i n d together with the Paderborn fragment and the occurrence of the 

Fri s i a n vessels shows that the technique of applying gold f o i l both t o 

glass and oth^r items was c e r t a i n l y a l i v e i n the Vendel and Viking periods. 

One cannot assume that the l a t e r appearances of gold f o i l on glass, 

notably on the Islamic products and on the glass decorative cubes from 
the court of Charlemange i s t o t a l l y due to a Carolingian renaissance i n 

(42) 

Europe . The evidence now shows that there was a p e r s i s t i n g t r a d i t i o n 

from the l a t e Roman era onwards to which t h i s Helgo fragment must belong 
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on account of the typology of the decoration* 

The other fragment from Helgo (613) can be introduced at t h i s 

p o i n t . This fragment from the body of a vessel shows a decoration 

consisting of pointed arcades made of narrow gold bands. Much of the 

gold f o i l has been l o s t and there i s also no protective layer of t h i n 

glass. The form of decoration i s unique, although s i m i l a r usage of 

st r a i g h t l i n e s and cross points appears i n the ground and incised 

decoration on glass vessels from the l a t e Roman and early Migration 

period. Here can be c i t e d the beaker from Foldvik, Norway (317) where 

the decoration consists of bands of incised l i n e s set both h o r i z o n t a l l y 
(43) 

and v e r t i c a l l y and intercepting i n fY* shapes • Perhaps we can 

associate the Helgo fragment to t h i s general form of decoration. Apart 

from t h i s there i s l i t t l e else on which t o comment* 

The f i n a l fragment of gold glass from Scandinavia appears i n an 

unpublished cremation b u r i a l from Torslunda parish, 01and (799). The 

fragment i t s e l f i s badly d i s t o r t e d by f i r e but the gold f o i l i s never­

theless s t i l l evident. There i s no in d i c a t i o n of pattern and i t appears 

as though the f o i l has been applied i n one piece t o cover a large area. 

Once again there i s no evidence of a protective layer of t h i n glass. 

The majority of the other finds i n the b u r i a l are too mutilated t o 

provide useful dating although a fragment of glass from another vessel 

o f f e r s a broad s o l u t i o n . This fragment, from a l i g h t green vessel, shows 

indications of t h i c k applied t r a i l s i n the same manner and o r i e n t a t i o n as 

the t r a i l s on the common "Snartemo" type of beaker. Snartemo beakers are 

vessels t y p i c a l of the Migration period and t h i s thus suggests a Migration 
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period date for the grave from Torslunda. 

These three isolated examples of gold glass seem t o indicate that 

the technique of applying gold f o i l to a glass vessel did not disappear 

with the end of Roman domination. A l l three can be argued t o f i t w i t h i n 

the Migration and Vendel periods and together with the fourth fragment 

from Valsgarde provide convincing evidence f o r the survival of t h i s a r t . 

The remaining fragments of painted glass appear from J a r f a l l a 

parish, Barkaby (661 and 664), from Birka grave 124 (489) and from a 

b u r i a l at Norra Botkyrka parish (690). A l l these were cremation b u r i a l s 

which destroyed most of the evidence for the vessel form and the extent 

of the decoration. 

The two fragments from J a r f a l l a parish appear from a b u r i a l which 
(44) 

contained the remains of possibly six d i f f e r e n t vessels • One 

fragment (664) merely shows a dark brown spot of paint applied on the 

outside of the vessel. The extent and type of decoration remain 

unknown. However, the other fragment (661), which Lamm assigns to a 

group of c y l i n d r i c a l vessels, shows part of the head of a b i r d and 
(45) 

traces of a Coptic i n s c r i p t i o n v . Here the pa i n t i n g i s applied on 

both sides of the vessel with a technique known as l u s t r e - p a i n t i n g 

thought to have originated i n Egypt. Lamm regards both form and 

decoration as belonging to Egyptian products of the l a t e n i n t h century. 

The symbol of the b i r d i s a common eastern theme and can be p a r a l l e l e d 

by a vessel i n the Cairo Museum which shows a row of birds formed by 

pinching set around the side of the vessel ^ \ The form of the 

vessel i t s e l f although admittedly d i f f i c u l t t o i d e n t i f y from the 

fragments i s probably s i m i l a r t o the cup from Birka grave 542 (506) 
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which i n c i d e n t a l l y also portrays two (rather crudely) incised b i r d 

forms ( 4 7 ) . This cup i s also often quoted as bearing traces of 

painted decoration, but a detailed study reveals t h a t the traces of 

"paint" which l i e only on the e x t e r i o r of the vessel consist of small 

patches of a greyish white deposit which i s more l i k e l y t o be 

corosion from another object i n the bu r i a l Furthermore there 

seems to be no p a r a l l e l f o r incised decoration and paint on the same 

vessel. 

There i s l i t t l e doubt that the painted b i r d fragment from 

J a r f a l l a i s of eastern o r i g i n . This i s supported by the nature of some 

of the other glass fragments i n the b u r i a l which Lamm associates w i t h 

various cups and a lamp with eastern p a r a l l e l s . The fragmentary nature 

of the material has caused Holmquist to object t o such p o s i t i v e i d e n t i ­

f i c a t i o n but Lamm's theory can be supported i n other ways. Reviewing 

the s i t u a t i o n from a negative point of view, one could p r o f i t a b l y argue 

that the translucent greens and deep magenta of the J a r f a l l a fragments 

have no p a r a l l e l s on t h i s side of the Mediterranean Furthermore, 

the indications of a vessel-with a handle, a phenomenon t o t a l l y unknown 

at t h i s time i n western Europe, once more supports the theory of Eastern 

manufacture. 

The b i r d fragment i s easily placed, and painted birds on glass 

vessels are known from Samarra These vessels are dated t o the end 

of the ninth century and are considered t o be of the l a s t phase i n the 

evolution of Sasanian painting - an a r t which may have o r i g i n a l l y been 
(51) 

derived from t e x t i l e s There i s an i n t e r e s t i n g passage from 
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Nasir al-Din al Tusi*s (d. 1256) Tansuq-nama re1 a t i nq t o a large output 

of glass vessels which the author lamented no longer took place i n h i s 
(52) 

day x . There i s mention of bea u t i f u l glasses which were cut on a 

wheel on onyx and decorated with ornamental devices and f i g u r a l 

representations. There i s no s p e c i f i c mention of b i r d forms, but t h i s 

seems to be such a common form t h a t they may have been included under 

• f i g u r a l representations'. A vessel of the type mentioned above was 

discovered i n the treasure of Marwan I I , the l a s t Caliph of Damascus 
(53) 

(744 - 750) which i l l u s t r a t e s a man kneeling aiming his bow at a l i o n • 

This depiction immediately r e c a l l s the painted Danish animal cups from 

the Roman Iron Age some several centuries e a r l i e r which show s i m i l a r 

scenes of man and beast i n action. I suggested above that these Danish 

cups may have been eastern i n o r i g i n perhaps represented by the b i r d 

on the cup from Varpelev. To enforce t h i s opinion a fragment of glass, 

discovered from the monastery of Apa Jeremias at Seqqara, also depicts 

t h i s curious b i r d decoration, and provides us wit h a useful i n d i c a t i o n 

of c o n t i n u i t y i n t h a t the main period of the monastery dates to around 

the year AD 500 ̂ 5 4^. 
L i t t l e can be said of the remaining two fragments. The fragment 

from Birka grave 124 (489) shows a narrow l i n e painted i n brown on one 
(55) 

side of the vessel * '. The form of the vessel cannot be reconstructed. 

The same b u r i a l also contained the burnt remains of at le a s t two other 

vessels together with a fragment of window glass. The b u r i a l i s dated 

t o the Viking Period. I t i s usually assumed th a t painted glass which 

appears i n the Viking Period i s a phenomenon of the East and i t s 

appearance therefore i s representative of imported wares, a f a c t which 
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i s argued on the basis of a large number of eastern objects w i t h i n 

the Birka g r a v e f i e l d not t o mention the thousands of Arabic coins 

found i n Scandinavia. There i s no real evidence to suggest otherwise, 

and unless complete objects with known western forms also showing 

painted decoration are discovered, we are forced t o reply upon these 

obscure fragments f o r discussion. 

A useful addition i n t h i s respect i s the fragment of painted glass 

from Norra Botkyrka parish (690). This i s a fragment of f i l i g r e e glass 

showing traces of red paint F i l i g r e e glass i s a separate 

problem and i s discussed i n d e t a i l i n appendix 2. To avoid r e p e t i t i o n 

i t s u f f ices t o say that the dating of f i l i g r e e glass seeras to span the 

Vendel and Viking periods. The b u r i a l at Norra Botkyrka i s more 

h e l p f u l i n that i t i s dated by the excavator to between AD 700 - 900. 

This could conceivably i n f e r the presence of painted glass i n Scandinavia 

i n the pre-Islamic period, or more to the po i n t , i n the years when trade 

contact w i t h the East was n e g l i g i b l e . Furthermore, the d i s t r i b u t i o n 

of f i l i g r e e glass i s with one exception r e s t r i c t e d to Scandinavia and 

B r i t a i n - a fac t which at le a s t suggests that the place of manufacture 

lay to the west rather than t o the east of the Mediterranean. Bearing 

t h i s i n mind, i t may perhaps be shown that painted glass was manu­

factured i n western Europe, a conclusion f o r which the Norra Botkyrka 

fragment i s the sole evidence. 

There were c l e a r l y p e r s i s t i n g occurrences of painted vessels i n 

eastern and western Europe. I t i s unfortunate that the evidence 

available i s both scanty and mutilated, but nevertheless the presence 

of gold f o i l glass and painted glass i n the years between the Roman 
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and Islamic periods must c e r t a i n l y be counted as evidence f o r a 
continuing t r a d i t i o n . 
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APPENDIX 1 - REFERENCES AND NOTES 

(1) This type of vessel i s commonly referred t o by Ekholm and 

others as ei t h e r a ' c y l i n d r i c a l cup' or ' c y l i n d r i c a l beaker'. 

I have used my own modified d e f i n i t i o n according to c r i t e r i a 

established i n Chapter 5. 

(2) Among others, H.J, h'ggers, "Das Korpergrab von Woldegk, 

Mecklenburg-Strelitz", Hammabura 3, 1949, pp.230 - 237. 

Also E. Kruger, "Ein g r a v i e r t e r Glasbecher mit Darstellung 

eines Wagenkampfers aus T r i e r " , Bonner Jahrb. 118, 1909, 

pp. 353 - 369j and E. Schuldt, "Das spatromische Grab von 

Jesendrof, Kr. Wismar", Hammaburq 3, 1949, pp.225 - 230. 

(3) E. Albrectsen, Fvnske Jernalderqrave I I I , 1969, p. 87 and 

p. 53*48. 

(4) R. Chambon, L'Histoire de l a Verrerie en Belqique, 1955. 

A. Kisa, Das Glas im Altertum. 1908, pp.821 - 832 (0. Almgren, 

"Die Funde antiker Glaser i n Skandinavien", p. 903 f f . ) . 

D.3. Harden, "The Glass, Camulodunum", Report of the research 

Committee of the Society of Antiquaries of London* Vol. XIV, 

p. 299f. 

(5) Here can be c i t e d the three Varpelev vessels (176 - 178), the 

three vessels from Borritshoved (027 - 029) and the p a i r of 

vessels from Nordup (141 - 142). 

(6) H. Norling-Christensen, "Gravfund f r a Borritshoved med Romerske 

Glas og Bronzekar", KUML, 1952, pp.87 - 90. 
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Nordup Mark ved Ringsted", Nordiske Fortidsminder, 1880, 

pp. 1 - 14. S. f i l l e r , "Udsigt over Oldtidsudgravniriger", 

Aarb^qer f o r nordisk Oldkyndiqhed oq H i s t o r i e 1837, pp. 

161 - 224. 

(8) R.W. Smith, "A Unique Occurrence of Roman Glass at Zugmantel", 

Saalburq Jahrbuch, XIV, 1955, pp. 60 - 64. 

(9) H. Norling-Christensen, Op. c i t . , 1952 pp. 87 - 90. 

(10) M. Wheeler, Verulanium, p. 187 and f i g . 29:24. 

Poppelreuter, "Die romischen Graber Kolns", Bonner Jahrbucher, 

114 - 115, Plate X X I I I . 

(11) H. Norling-Christensen, "Jaernaldergravpladsen ved Himling^je", 

Nationalmuseets Arbjedsmark, 1951, pp. 39 - 46. 
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spaten kaiser- und der fruhen Merowingerzeit", Acta Archaeoloqia. 

29, 1958, pp. 23 - 28. 

(13) H. Norling-Christensen, Op. c i t . , 1952, pp. 84 - 92. 

(14) E. Albrectsen, Fvnske Jernalderqrave, IV, 1971, p. 115:1304 and 

f i g s . 271as2 and 140g. 

(15) C. Engelhardt, "Romerske Statuetter og andre Kunstgjenstande f r a 

den t i d l i g e nordiske Jemalder", Aarb^qer f o r nordisk oldkvndiqhed 
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(16) R.W. Smith, Op. c i t . , 1955. 
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(18) H. Norling-Christensen, Op. c i t , 1953, p. 55 f f . 
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r i k e t , 1961. 

(20) J. Brondsted, Danmarks O l d t i d , I I I , 1940, f i g . 166. 

(21) A l l three finds are l i s t e d by J. Curie, "Objects of Roman and 

Provincial Origin I I M , Proceedings of the Society of Antiquaries 
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(22) ) J. Curie, Op. c i t , 1932, p. 293 f . and f i g . 5s2 (Traprain 

fragment) and p. 293 f . and f i g . 5i2 (Housteads fragment). The 

Housteads fragment i s also discussed by Vi.A. Thorpe, English 

G l a s s , 1935, p. 39 f . 

(23) F. Fremersdorf, F i q u r l i c h geschliffene Glaser» Eine Kolner 

Werkstatt des 3. Jahrunrif>rt rs. 1951, p. 17 and note I . 
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XI, 1940. 
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gr a t e f u l to Miss Inga Lindenberg of the State H i s t o r i c a l Museum 

fo r allowing me to study i t . 

(28) A. Lundstrom, Op. c i t . , 1971. 

(29) W. Holmqvist et al.,"Helgo och metallundersokningama", 

Arsrapport 1967, p. 17 f f . 

(30) Heraclius, De Coloribus et Artibus Romanorum, published by 

A. I l g . , Quellenschriften fur Kunstgeschichte 4, (Vienna) 1873. 
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F r u h m i t t e l a l t e r l i c h e Kunst, 1954. 

(39) Holmqvist, "Hednisk k u l t pa Helgo", K.V.H.A.A. Handlinqar 91, 

1959, p. 208 and f i g . 6. 
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selskabets S k r i f t e r I I , 1924. 
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(45) C.J. Lamm, Op.cit., 1941, p. lOf. 
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(52) P- Kahle, "Die Shatze der Fatimiden", Z e i t s c h r i f t der 
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APPENDIX 2 - FILIGREE GLASS 

The number of vessels or fragments e x h i b i t i n g f i l i g r e e rod 

decoration t o t a l s nineteen. In Scandinavia t h i s type of glass f i n d 

has been r e s t r i c t e d to Sweden ( t h i r t e e n examples) and Norway ( s i x 

examples). Only three of the vessels are complete and are from 

Hopperstad, Norway (334), Birka grave 649, Sweden (516) and Gamla 

Uppsala, Sweden (613). Of the remainder only f i v e sets of fragments, 

a l l from Helgb, Sweden (547 - 551), can be p a r t i a l l y reconstructed 

wi t h any degree of success. These eight examples form the only basis 

f o r discussion regarding the form of the vessels and the o v e r a l l 

decorative use of the f i l i g r e e rod. 

The two complete j a r s from Hopperstad and Birka 649 are remarkably 

s i m i l a r ^ • Although d i f f e r e n t i n size, they are p r o p o r t i o n a l l y 

i d e n t i c a l . Both use the decoration of the v e r t i c a l f i l i g r e e rod and 

both have a dark blue rim. In terms of q u a l i t y they are both extremely 

well-fashioned vessels although the Hopperstad rods are less c a r e f u l l y 

applied. The use of a secondary decorative technique, namely the 

horizontal applied or marvered opaque yellow t r a i l s occurs on both, 

although on the Hopperstad vessel t h i s i s r e s t r i c t e d to the area of the 

neck. The Birka example shows marvered horizontal t r a i l s on the main 

body of the vessel d i r e c t l y between the f i l i g r e e rods. On both vessels 

the f i l i g r e e rods radiate from a common point at the base and contain 

f i l i g r e e s p i r a l s i n opaque yellow. 

A s i m i l a r form of t h i s type of vessel may be reconstructed from a 
(2) 

set of fragments from Helgb (551) v The fundamental difference i n 

form from the two complete j a r s l i e s i n the area of the neck and 
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shoulder. I t i s exactly at these points t h a t the reconstruction 

i s at i t s most hypothetical and therefore a reasonably close s i m i l a r i t y 

i n form cannot be ruled out. I n terms of decoration, however, the 

appl i c a t i o n of the f i l i g r e e rods i s s l i g h t l y d i f f e r e n t . Indeed, the 

rods are v e r t i c a l and terminate at the shoulder but only s i x rods are 

used and are applied with almost geometric pr e c i s i o n . The neck of the 

vessel shows the use of h o r i z o n t a l l y applied opaque yellow t r a i l s . A 

major difference however l i e s i n the colour of the vessel. Both the 

Hopperstad and Birka examples can be described as either l i g h t blue 

or l i g h t green while the Helgo vessel i s an opaque dark red. The 

sections of the fragments show a layering e f f e c t of l i g h t and dark 

red reminiscent of Arwidsson's discussion of a s i m i l a r e f f e c t on one 
(3) 

of the claw beakers from Gamla Uppsala (617) v . The most fundamental, 

difference, however, l i e s i n the formation of the f i l i g r e e rods them­

selves. While the two complete vessels show the t r a d i t i o n a l s p i r a l 

w i t h i n the rod, the Helgo fragments display a s p i r a l seemingly applied 

to the outside of the rod and standing i n r e l i e f . Furthermore, the 

s p i r a l seems only to be applied across the facing side of the rod, 

and the points at which the s p i r a l touches the surface of the vessel 

are c l e a r l y indicated by a s l i g h t b l u r r i n g of the colours on e i t h e r side. 
The complete bowl from Gamla Uppsala (618) i s perhaps the best 

(4) 

known example of f i l i g r e e glass Here the v e r t i c a l f i l i g r e e rods 

radiate from a common point of o r i g i n at the base and terminate against 

a horizontal band of four closely set rods below the rim. The rim 

i t s e l f i s dark green and the f i l i g r e e s p i r a l s are of opaque yellow. 

Again one must mention the use of horizontal marvered opaque yellow 
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t r a i l s set between the rim and the f i l i g r e e decoration. Fragments 
(5) 

of a s i m i l a r bowl may have been found at Helgb (547) v . These show 

a vessel w i t h the same design of v e r t i c a l and horizontal rods. The 

colouring, the use of the folded rim and the s i m i l a r i t y of decoration 

a l l suggest a common o r i g i n f o r the two vessels. Noticeable, however, 

is the lack of marvered or applied decoration on the Helgb fragments. 

The Helgb material yielded two more possible bowl forms. One (549), 

apparently p r o p o r t i o n a l l y s i m i l a r to the Garnia Uppsala vessel (618) 

shows v e r t i c a l l y applied rods terminating against several h o r i z o n t a l l y 

applied marvered t r a i l s The basic design i s e s s e n t i a l l y more 

simple yet the use of colouring makes the vessel quite d i f f e r e n t from 

a l l other examples. Here the f i l i g r e e rods contain alternate opaque 

white and opaque yellow s p i r a l s and the horizontal marvering i s c a r r i e d 

out using the same a l t e r n a t i n g colours. 
Fragments of a s l i g h t l y deeper bowl (548) were also discovered at 
• (7) 

Helgd v . Here the v e r t i c a l rods terminate against a band of applied 

t r a i l s set h o r i z o n t a l l y below the rim. Both s p i r a l s and t r a i l s are i n 

opaque white. Once again the rim i s folded. 
The f i n a l set of fragments susceptible to reconstruction seem to 

represent some form of beaker and i s the only one of i t s type from 
(8) 

Scandinavia (550) . Both rim and base fragments are missing, but 

the surviving evidence suggests a vessel of conical form. The v e r t i c a l 

f i l i g r e e rods contain opaque yellow s p i r a l s and terminate approximately 

two t h i r d s of the way up the vessel against a horizontal series of 

bands of applied opaque yellow t r a i l s . 
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L i t t l e can be said of the remaining fragments from 

Scandinavia, although to some extent they can be c l a s s i f i e d 

according to the colours of the glass s p i r a l s w i t h i n the rods them­

selves. Fragments containing opaque yellow s p i r a l s appear from 

Brevikstranden, Norway (307), Kaupang, Norway (356 - 357), Norra 

Botkyrka, Sweden (691) and from Grasgard (Eketorp), Sweden (779). 

Those with opaque white s p i r a l s appear from Kaupang, Norway (358 -

359), Birka grave 370, Sweden (494) and Birka (Black Earth) (538). 

A fragment from Helgo, Sweden (615) shows rods which contain both 

blue and dark red s p i r a l s . The f i n a l fragment, from Norra Botkyrka, 

Sweden (690) contains opaque red s p i r a l s . 

I t has already been seen with regard to the complete and p a r t i a l l y 

reconstructed vessels t h a t considerable use i s made of a secondary 

decorative element, namely the horizontal marvered or applied t r a i l s . 

This i s also evident on some of the fragments such as those from Helgo 

(357, 615) and Norra Botkyrka (691). Details of the vessels and 

fragments can be seen i n the table below. 
Colour of s p i r a l s Marvering/ 

Cat, number Form Y e l l . flhite Other /Applied t r a i l s 

307 - X 

334 Jar X X 

356 - X 

357 - X X 

358 - - X 

359 - - X 

494 - - X 

516 Jar - X X X 
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Colour of s p i r a l s Marverinq/ 
Cat. number Form Y e l l . White Other Applied t r a i l s 

538 - — X — 

547 Bowl X - - -

548 Bowl X - - X 

549 Bowl X X - X 

550 Beaker X - - X 

551 Jar X - - X 

615 - - - X X 

613 Bowl X - - X 

690 - - - X -
691 - X - - X 

779 _ X — — -

Clearly a fragment can only be t r u l y c l a s s i f i e d as being from a 

f i l i g r e e vessel i f there are indications of f i l i g r e e rod decoration. 

However, the use of marvered and applied decoration on seven out of 

the eight complete or p a r t i a l l y reconstructed examples tends to 

suggest that t h i s combination may have been a standard form of 

decoration. I t only appears on a few other types of vessel, notably 

on the claw beaker, some of the l a t e r Migration Period vessels and 

occasionally on the cone beakers of the Viking Period. Thus there 

are many fragments e x h i b i t i n g t h i s type of decoration which may 

belong to the f i l i g r e e group. Among these are several from both Helgb 

and Kaupang as well as a fragment from Birka grave 557 (509) and a 

fragment from Husby (ingjaldshogen), Sweden ( 6 4 5 ) ^ . 

Few of these examples are from closely-dated archaeological 

contexts. The Gamla Uppsala vessel (618) i s from a b u r i a l dated to the 
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mid-eighth century. The j a r from Hopperstad (334) was found i n a 

l a t e n inth or early tenth century b u r i a l , and the fragment from 

Brevikstranden (307) appeared i n a bu r i a l dated to the eighth 

century of the remainder, the two fragments from Norra 

Botkyrka (690-691) are broadly dated to the l a t e Vendel or ea r l y 

Viking Periods ^ \ The Kaupang and Birka fragments can only be 

dated broadly to the Viking Period and the fragments from Helgo belong 

to an occupation layer covering the period from the end of the Roman 

Iron Age to the early Viking Period. 

Outside Scandinavia f i l i g r e e glass i s known from only four 

locations three of which l i e w i t h i n the B r i t i s h I s l e s . From t h i s 

monastery at Whitby, England there i s a fragment showing opaque yellow 

s p i r a l s . This excavation has never been f u l l y published and the 

context of the f i n d i s unknown. However, the monastery i t s e l f existed 

between the mid seventh and mid ninth centuries, thus possibly o f f e r i n g 
(12) 

a s l i g h t l y e a r l i e r dating for the type of glass A further 
fragment, also unpublished f u l l y , was found at the Brough of Birsay, 

(13) 

Orkney, Scotland . The f i l i g r e e rod contains opaque white s p i r a l s . 

The fragment was u n s t r a t i f i e d but other highly coloured fragments of 

glass found i n the v i c i n i t y can be roughly ascribed to Merovingian or 

Garolingian times. Certainly the e a r l i e s t evidence f o r settlement at 

Birsay suggests a date i n the seventh or eighth century although the 
(14) 

s i t e was at i t s peak under Norse occupation some time l a t e r The 
remaining B r i t i s h fragments from Hamwih (Southampton), England show 

(15) 

f i l i g r e e rods with either opaque white or opaque yellow s p i r a l s 

The f i r s t documentary evidence f o r the s i t e occurs i n the 'Li f e of 
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St, yiT i l l i b a l d 1 which gives a date of around the year AD 721 

Holmqvist considers that some of these fragments represent a type of 
(17) 

beaker s i m i l a r to one of the reconstructed vessels from Helgo (550) . 

The f i n a l example i s unique i n t h a t i t i s the only fragment of 

f i l i g r e e glass to be found on the Continent. In terms of source 

value, however, i t may be considered dubious. The vessel which i s 

complete (and also unpublished) stands i n the Etruscan d i v i s i o n of the 

Vatican Museum. I t i s stated to have been discovered i n the neighbour­

hood of Rome. The form which i s considered to be t y p i c a l l y Merovingian 

i s of a simple bell-shaped beaker and decorated with v e r t i c a l f i l i g r e e 

rods. 

F i l i g r e e decoration seems t o ori g i n a t e i n Roman times. Certain 

vessels dating t o the early years of the f i r s t millenium A.D. are 

constructed e n t i r e l y of polished f i l i g r e e rods. A good example e x i s t s 

from Severinstrasse, Cologne, although i t should be noted t h a t t h i s type 

of vessel uses the rods to form the whole wall of the vessel i t s e l f and 
(18) 

not as a s p e c i f i c form of applied decoration v . The use of 
decorative rods from t h i s early period can be seen on a fragment of dark 

(19) 

red glass from Porchester, England . Here the execution of the 

yellow s p i r a l i s crude and the rod i s far th i c k e r than the l a t e r more 

exquisite rods from Scandinavia. Nevertheless i t does seem th a t there 

may have been a con t i n u i t y i n t h i s area of craftsmanship. The l a t e r 

examples c l e a r l y show by use of rod and coloured s p i r a l a debt to the 

e a r l i e r Roman designs. 

In terms of form and chronology, therefore, one can only say t h a t 

the Scandinavian examples which are complete or p a r t i a l l y reconstructed 
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have forms which are appropriate to the l a t e Vendel and early Viking 

Periods, and that the dating available tends to support t h i s . The 

actual l o c a t i o n of the finds however i s of some i n t e r e s t . In the 

main they occur e i t h e r i n , or i n close proximity t o , acknowledged 

places of mart or trade. Without doubt the fragments from Helgo, 

Kaupang, and Birka may be said to be the products of l i v e l y trade 

routes and contacts. The Norra Botkyrka fragments are from a s i t e 

close to the trade route through the Sodertalje passage, and the 

fragment from Eketorp, a prime s i t e i n the western B a l t i c , i s 

probably the r e s u l t of a known connection between the Malaren v a l l e y 

and the continent. The B r i t i s h examples are equally useful i n t h i s 

respect. Whitby revealed evidence of considerable wealth and trading 

contact, Birsay, Orkney has produced finds i n d i c a t i n g a strong manu­

fac t u r i n g and trading establishment, while Hamwih i s known t o have held 

powerful l i n k s with the rest of Europe. 

There seems l i t t l e doubt t h a t the glass was traded, but the 

fragmentary evidence, c e r t a i n l y at Helgo, Kaupang and Birsay bring 

about the suggestion t h a t a trade i n fragments themselves occurred f o r 

the purpose of re-manufacture i n t o other items. The majority of glass 

fragments from these s i t e s are a l l highly coloured as indeed are those 

from Hamwih. Such colours would be most suitable f o r the manufacture 

of beads or s i m i l a r ornamental pieces. Beads, rods and wasters have 

been found at a l l four s i t e s , i n each case together with evidence of 

manufacturing and workshop areas. 

The complete vessels from Gamla Uppsala (618) and Birka (516) 

are both from wealthy b u r i a l s . The grave of the former contained 
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predominantly prized heirloom artefacts while the l a t t e r contained 

remains of s i l v e r objects. S i l v e r a r t e f a c t s are comparatively rare 

even at Birka. I t may be s i g n i f i c a n t that the glass vessel i n t h i s 

b u r i a l was placed i n a somewhat exalted p o s i t i o n away from the other 

finds and on a s l i g h t r i s e on the f l o o r of the grave. The t h i r d 

complete vessel, from Hopperstad (334), lay i n a grave which although 

contained less i n terms of quantity of finds i s nevertheless r i c h i n 

r e l a t i v e terms compared to other female b u r i a l s of the period i n 

Telemark. The fragments which appear i n b u r i a l s are so small t h a t 

they are h a r d l / l i k e l y t o have been complete at the time of interment 

even taking i n t o account chemical a c t i v i t y of the earth. I t i s 

possible therefore that even a fragment of such a vessel may have 

been considered an appropriate symbol of wealth t o carry i n t o the next 

world. This factor of q u a l i t y i s a possible reason f o r t h e i r 

c o l l e c t i o n or trade at the major manufacturing s i t e s i n Scandinavia. 

Apart from Helgo and Kaupang already mentioned, further finds have 

recently been discovered since t h i s catalogue was formed at Ribe, 

Jutland, Denmark 

Whatever t h e i r purpose or function on these s i t e s , i t seems 

almost c e r t a i n t h a t they were imported as fragments rather than actual 

complete vessels. The t r a d i t i o n a l theory that the Rhineland was the 

place of manufacture can hardly be supported by the d i s t r i b u t i o n of 

the fragments of which only the Rome example appears outside Scandi­

navia and B r i t a i n . The exact area of manufacture may never be known 

although the presence of fragments at Helgb, Kaupang, Ribe and Hamwih 

points towards a Scandinavian or B r i t i s h workshop. 
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Vessels e x h i b i t i n g f i l i g r e e decoration must be counted among 

the highest quality glasses from t h i s period i n Scandinavia. Their 

paucity as complete vessels and t h e i r comparative frequency as 

fragments i n f e r s a product highly regarded f o r i t s q u a l i t y and f o r 

i t s colour and finesse of decoration. 
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APPENDIX 2 - REFERENCES AND NOTES 

(1) E. Hougen, "Glassbegre i Norge f r a s j e t t e t i l tiende 

arhundre", Viking XXXII, 1968, p. lOOf. and plate 7a. 

H. Arbman, Birka, 1943, p. 228f. and plates 189:3 and 194*4. 

(2) W. Holmqvist and B. Arrhenius, Excavations at Helqo* Vol. I I , 

1964, pp.250 - 256, and f i g . 113. 

(3) G. Arwidsson, "Some glass vessels from the boat grave cernetry 

at Valsgarde", Acta Archaeoloqia, Vol. I l l , 1932, pp.251-266 

and plate X I I * 

(4) G. Arwidsson, op. c i t , pp. 251-266 and plate XIV. 

(5) VJ. Holmqvist and B. Arrhenius, op. c i t . pp. 250-256 and f i g . 112. 

(6) W. Holmqvist and B. Arrhenius, op. c i t . pp. 250-256 and f i g . 116* 

(7) W. Holmqvist and B. Arrhenius, op. c i t , pp.250-256 and f i g . 114. 

(8) Holmqvist and B. Arrhenius, op. c i t , pp. 250-256 and f i g . 115. 

(9) H. Arbman, op. c i t , p.l76f=, f i g . 130 and plate 192*3. 

S. Lindqvist, Uppsala Hogar och Qttarshoqen* 1936, p.189 and 

plate 113. 

(10) E. Hougen, op. c i t , p.93. 

(11) A. Bennett, "Gravfalt och fynd fran jarnaldern", Fornvannen, 

1972, pp. 247-250, and plates 6a and 6b. 

(12) This fragment i s unpublished and i s stored i n the B r i t i s h Museum. 

I am gra t e f u l t o the Assistant Keeper of the Department of 

Mediaeval A n t i q u i t i e s , Dr.Leslie Webster, for allowing me t o 

examine the fragment. 
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(12) continued. 

Several attempts have been made at publishing the remains 

of t h i s excavation. The most recent study of the s i t e and the 

finds has been carried out by Professor Rosemary Cramp e n t i t l e d 

"Anglo-Saxon Monasteries of the North" i n Scottish Archaeological 

Forum, No. 5, 1973, pp.104-105. 

(13) I am gr a t e f u l to Mrs. C. Curie for showing me t h i s fragment. 

(14) C.A. Ralegh Radford, "The Early Christian and Norse Settlements 

at Birsay", H..vi.S.O. (Edinburgh) 1959. 

(15) M.R. Maitland and Muller, "Southampton Excavations", The Hampshire 

Fiel d Club Proceedings, Vol. XVII, 1947-1953, 1-2. 

Also J.R. Hunter forthcoming. 

(16) T. Tobler, Hodeoporicon Si W i l l i b a l d i , 1874, 14, 308 and 321. 

(17) V. Holmqvist and B. Arrhenius, op. c i t , p. 252. 

(18) F. Fremersdorf, Romisches Buntqlas i n Koln, 1958, Plate 5. 

(19) I am gr a t e f u l to Dr. D.B. Harden from the B r i t i s h Museum fo r 

drawing my attention to t h i s fragment. 

(20) The excavations at Ribe were conducted a f t e r the catalogue had 

been completed. The s i t e i t s e l f which bears many s i m i l a r i t i e s 

to both Helgd and Kaupang i s currently not f u l l y published. 
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